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Adjuvant Pembrolizumab
Leads to Sustained DFS
in Renal Cell Carcinoma
HE USE OF adjuvant pembrolizumab (Keytruda) as a treatment in patients with renal cell
carcinoma (RCC) who are at high risk
of recurrence continued to demonstrate improved disease-free survival
(DFS) compared with placebo, according to an updated analysis of the KEYNOTE-564 trial (NCT03142334).1
The fi ndings were reported by
Toni K. Choueiri,
MD, director of the
Lank Center for Genitourinary Oncology at
Dana-Farber Brigham
Cancer Center, and
Jerome and Nancy
TONI K. CHOUEIRI,
MD
Kohlberg Chair and
Professor of Medicine at Harvard
Medical School in Boston, Massachusetts, during the 2022 American
Society of Clinical Oncology (ASCO)
Genitourinary (GU) Cancers Symposium in San Francisco, California.
The presentation consisted of an
updated efficacy and safety analysis
with 30.1 months of follow-up.
The phase 3 KEYNOTE-564 trial
evaluated patients with RCC defined
as intermediate-high risk (pT2, grade
4 or sarcomatoid, N0, M0; pT3, any
grade, N0, M0), high-risk (pT4, any
grade, N0, M0; any pT, any grade, N+,
M0), and M1 no evidence of disease
(NED) following surgery. Patients
were randomly assigned 1:1 to
receive either pembrolizumab 200 mg
every 3 weeks (n = 496) or placebo
every 3 weeks (n = 498; FIGURE1).
The median patient age was 60 years
in both the treatment and placebo
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Sacituzumab/Pembrolizumab
Combination Shows Antitumor Activity
in Metastatic UC
HE COMBINATION OF sacituzumab govitecan-hziy (Trodelvy)
and pembrolizumab (Keytruda)
yielded promising antitumor activity in
the second-line treatment of patients with
checkpoint inhibitor–naïve metastatic
urothelial cancer, according to cohort 3
results from the phase 2 TROPHY-U-01
trial (NCT03547973) presented at the
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Seven oncologists, including Cathy Eng, MD,
FACP, FASCO, of Vanderbilt-Ingram Cancer
Center, discuss ongoing clinical trials and unmet
needs in the gastrointestinal cancer space.
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Durvalumab Plus Tremelimumab
Elicits Superior OS Over Monotherapy
Options in Unresectable HCC
CCORDING TO FINDINGS from
the final analysis of the HIMALAYA trial (NCT03298451), the
combination of durvalumab (Imfinzi) and
tremelimumab demonstrated a significant
improvement in overall survival (OS) vs
standard-of-care sorafenib (Nexavar) as
frontline therapy for patients with unresectable hepatocellular carcinoma (HCC)

PETROS GRIVAS,
MD, PHD

CONTINUED ON PAGE

Behind the Science
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N THE PHASE 3 TOPAZ-1 trial
(NCT03875235), patients with
advanced biliary tract cancer (BTC)
who received the PD-L1 inhibitor
durvalumab (Imfinzi) in combination
with gemcitabine and cisplatin showed
improved overall survival (OS) compared with patients who received placebo, according to findings presented at the
2022 American Society
of Clinical Oncology
Gastrointestinal Cancers Symposium.1,2
The data demonDO-YOUN OH,
MD, PHD
strated a 20% reduction in risk of death with durvalumab
plus chemotherapy vs placebo
plus chemotherapy in this patient
population (HR, 0.80; 95% CI, 0.660.97; P = .021).
At a median follow-up of
13.7 months in the durvalumab/
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

WHY IS PRECISION MEDICINE COMPLICATED
IN ADVANCED PROSTATE CANCER?

Precision medicine has traditionally relied on genotypic biomarkers1,2; however,
the use of genotypic biomarkers in advanced prostate cancer is challenging
because of the complexity and heterogeneity of the disease.3-7

Phenotypic biomarkers may simplify the use of
precision medicine in advanced prostate cancer.8-13
Learn more at www.PhenotypicPrecisionMedicine.com.
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

HOW CAN PHENOTYPIC BIOMARKERS
INCREASE THE USE OF PRECISION MEDICINE
IN ADVANCED PROSTATE CANCER?

Phenotypic precision medicine facilitates clinical decision making based
on observable characteristics, or phenotypes.1-3

PSMA PET imaging is a noninvasive diagnostic that can
detect phenotypic biomarkers, such as PSMA, which may
simplify your approach to precision medicine.1-7
Learn more at www.PhenotypicPrecisionMedicine.com.

PET, positron emission tomography; PSMA, prostate-specific membrane antigen.
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FOR YOUR PATIENTS WITH ADVANCED PROSTATE CANCER

WHY IS PSMA A KEY PHENOTYPIC BIOMARKER
IN ADVANCED PROSTATE CANCER?

Prostate-specific membrane antigen (PSMA) is overexpressed in >80%
of men with prostate cancer and can be detected by PSMA PET.1-3

PSMA is a diagnostic and potential therapeutic target,
enabling a phenotypic precision medicine approach to
treating advanced prostate cancer.1,4-6
Learn more at www.PhenotypicPrecisionMedicine.com.
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Whether in the metastatic setting or in earlier
stages of disease such as [in] neoadjuvant
therapy, or in hormone-sensitive disease, [AR-signaling
inhibitors] are being investigated in all settings.”
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CT scan showing metastases
of prostate cancer.
© Scott Camazine / Science Source
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Video Highlights of PracticeChanging Approaches

XPLORING UNIQUE COMBINATIONS is a common
strategy that investigators use to improve outcomes
across cancer settings. This month’s issue of Targeted
Therapies in Oncology™ focuses attention on this strategy in
its coverage of the 2022 American Society of Clinical Oncology
(ASCO) Genitourinary (GU) Cancers and ASCO Gastrointestinal
(GI) Cancers Symposia.
Notable presentations made during the ASCO GU Cancers
Symposium include the combination of sacituzumab govitecan-hziy (Trodelvy) and pembrolizumab (Keytruda) that was
explored in the second-line setting for patients with metastatic urothelial carcinoma. In the phase 2 TROPHY-U-01
trial (NCT03547973; pages 31-33), at a median follow-up of
5.8 months, investigators reported an objective response rate
of 34% (95% CI, 20.1%-50.6%).
In the high-risk, nonmetastatic clear-cell renal cell carcinoma (RCC) neoadjuvant setting, results from the NEOAVAX
trial (NCT03341845) demonstrated that the combination of
the PD-L1 inhibitor avelumab (Bavencio) and the tyrosine
kinase inhibitor axitinib (Inlyta) show promise (page 51).
Investigators reported no new safety signals with the neoadjuvant regimen as compared with previously reported safety
data for axitinib and avelumab.
In another RCC trial, investigators of TITAN-RCC
(NCT02917772) identified biomarkers of increased efficacy for
the treatment regimen of nivolumab (Opdivo) with or without
ipilimumab (Yervoy; pages 47-48). They noted that if patients
had 4-1BB–expressing or LAG-3–expressing T cells at baseline,
it correlated with a favorable response to nivolumab.
Investigators
reported
positive
responses
to
unique combinations at ASCO GI 2022. The phase 3
TOPAZ-1 trial (NCT03875235) demonstrated that patients with
advanced biliary tract cancer had a 20% reduction in death
when given durvalumab (Imfinzi) in combination with gemcitabine and cisplatin compared with placebo (pages 60-61).
Overall survival (OS) was also improved in the treatment arm
compared with the placebo arm.
In unresectable hepatocellular carcinoma, durvalumab and
tremelimumab showed a significant improvement in OS compared with sorafenib according to findings of the HIMALAYA
trial (NCT03298451; pages 69-70).
Pembrolizumab (Keytruda) monotherapy was noninferior for
OS compared with chemotherapy in patients with advanced
gastric or gastroesophageal junction adenocarcinoma, according to findings from KEYNOTE-062 (NCT02494583; pages
80-81). Patients with a combined positive score of 10 or higher
also showed a favorable benefit, with a median OS of
17.4 months vs 10.8 months with chemotherapy.
We will continue to explore these approaches and bring these
findings to you in the pages of Targeted Therapies in Oncology™. TT
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T IS WELL accepted that for most cancers across settings, the use of
combination therapies is the standard of care to maximize outcomes.
Indeed, clinical trials evaluating conventional modalities such as chemotherapy with or without radiation in the definitive or postoperative adjuvant
setting have focused on most efficacious combinations. Using combination
treatments in the concurrent setting with chemotherapy, radiation therapy, or
small molecule oncogene and pathway inhibitors may yield positive data in one
setting but not another.
Innovative developmental trial designs are necessary and results often get
presented at disease-specific meetings like the recent 2022 American Society
of Clinical Oncology (ASCO) Gastrointestinal Cancers (GI) Symposium or the
ASCO Genitourinary (GU) Cancers Symposium. The proliferation of trial acronyms that companies use to develop their trial portfolios (TOPAZ, HIMALAYA,
CIRCULATE, etc.) reflects the many phase 2 and phase 3 clinical trials. These
symposia focused on combinations of PD-1 inhibitors with radiation, chemotherapy, or targeted inhibitors in the preoperative neoadjuvant setting or
postoperative setting for high-risk disease. Furthermore, findings were widely
presented in locally advanced or recurrent, chemotherapy-refractory disease.
Overall, trials discussed at these 2 symposia, and detailed in this issue, have
reported novel findings using various combinations of IO and small molecule
inhibitors, showing that the promise of targeted immunotherapy and genomeguided oncology drugs is rich with new findings and trial designs.
Quite reassuringly, positive data are being seen in early-phase combinations,
which bodes well for clinical outcomes in GU and GI cancers. Indeed, improvements in survival with add-on strategies—which are additive or synergistic—are
needed to harness the power of greater biological understanding of disease,
addressed through cancer immunotherapy and precision oncology.
I recommend reviewing the results of phase 2 and phase 3 randomized trials
from the recent disease-specific GI and GU symposia, which are well reported
in this issue. These trials contain a wealth of exciting findings and provide
a paradigm across other cancers for integrating these novel biologically
driven therapies with the conventional regimens and modalities we have used
for years.
As we appear to be emerging from the pandemic, it is reassuring that scientific advancements and clinical investigation have kept up and are continuing
the progress forward for our patients. TT
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MARCH 4, 2022

The FDA has granted approval to nivolumab (Opdivo) in combination with platinum-doublet chemotherapy as neoadjuvant treatment for adult patients with resectable non–small cell lung cancer (NSCLC), announced Bristol Myers Squibb in a press release.
The approval is supported by findings from the phase 3 CheckMate 816 clinical trial (NCT02998528). In the study, nivolumab
plus platinum chemotherapy achieved a 37% reduction in the risk
of progression, recurrence, or death vs chemotherapy alone (HR,
0.63; 95% CI, 0.45-0.87; P = .0052). The median event-free survival was 31.6 months (95% CI, 30.2-not reached) compared with
20.8 months (95% CI, 14.0-26.7) in the chemotherapy-alone arm.
CheckMate 816 is an international, randomized, open-label
study investigating the combination of nivolumab and ipilimumab
(Yervoy) or nivolumab plus platinum-doublet chemotherapy vs
platinum-doublet chemotherapy alone in patients with early-stage
NSCLC. Interim analysis results from the study revealed that
nivolumab plus chemotherapy showed a statistically significant
and clinically meaningful improvement in pathologic complete
response (pCR) vs chemotherapy alone when administered prior
to surgery, achieving a key primary end point in CheckMate 816.
Results for the nivolumab/chemotherapy cohort were presented during the American Association for Cancer Research Annual Meeting 2021. In a cohort of 358 patients, the pCR rate was
24% with nivolumab/chemotherapy vs 2.2% with chemotherapy
alone (odds ratio [OR], 13.94; 99% CI, 3.49-55.75; P < .0001).
“Given the rates of disease recurrence in patients with resectable NSCLC, additional treatment options are needed that
can be given before surgery to help improve the chance of successful surgical treatment and support the goal of reducing the
risk of cancer returning,” said Mark Awad, MD, PhD, CheckMate
816 study investigator and clinical director of the Lowe Center
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for Thoracic Oncology at Dana-Farber Cancer Institute, in a
press release. “The approval of nivolumab with platinum-doublet
chemotherapy marks a turning point in how we treat resectable
NSCLC, and it enables us to use immunotherapy and chemotherapy as neoadjuvant treatment for patients before surgery.
[This] announcement reinforces the need to increase the rates of
NSCLC screening and early detection and for patients to discuss
treatment options with their providers.”
Assessments of the secondary end points, including overall
survival, major pathologic response (MPR), and time to death
or distant metastases, showed that 4 times as many patients
(36.9%) treated with nivolumab plus chemotherapy achieved an
MPR compared with 8.9% of those treated with chemotherapy
(OR, 5.70; 95% CI, 3.16-10.26).
Overall, nivolumab/chemotherapy was well tolerated with no
new safety signals observed. Thirty-four percent of those treated
with the experimental combination experienced grade 3/4 treatment-related adverse events compared with 37% of the chemotherapy-alone arm. Investigators also noted that surgery was
seldom canceled due to adverse events.
In the nivolumab plus chemotherapy arm, 83% of patients
underwent surgery vs 75% of the chemotherapy-only arm. Further, a higher percentage of patients who received nivolumab/
chemotherapy had R0 resection (83%) vs those receiving chemotherapy alone (78%).
In addition to treatment of early-stage NSCLC in the neoadjuvant setting, nivolumab-based therapies have shown efficacy and
safety for the treatment of other lung cancers, bladder cancer,
esophageal/gastroesophageal junction cancer, and melanoma.
AVAILABLE AT TARGETEDONC.COM/LINK/1651

FEBRUARY 28, 2022

The FDA has approved pacritinib (Vonjo) for the treatment of
patients with myelofibrosis and severe thrombocytopenia, defined
as a platelet count of less than 50 × 109/L, according to a press
release from CTI BioPharma Corp.
“Today’s approval of Vonjo establishes a new standard of care for
myelofibrosis patients suffering from cytopenic myelofibrosis,” said
John O. Mascarenhas, MD, professor of medicine at Icahn School
of Medicine at Mount Sinai and director of the Center of Excellence
for Blood Cancers and Myeloid Disorders in New York, New York.
“Myelofibrosis with severe thrombocytopenia…has been shown to
result in poor survival outcomes coupled with debilitating symptoms.
Limited treatment options have rendered this disease…an area of
urgent unmet medical need.”
Pacritinib is an oral macrocyclic Janus kinase inhibitor specifically used to inhibit JAK2, IRAK1, and CSFIR. The JAK family
of enzymes promotes normal blood cell growth in patients because JAK is a central component in signal transaction pathways.
Clinicians have found a direct relationship between mutations
in these pathways and the development of hematological cancers such as myeloproliferative neoplasms, leukemia, and lymphoma. Moreover, due to pacritinib’s inhibition of IRAK1, JAK2,
and FLT3, the agent may be useful for the treatment of acute
myeloid leukemia, myelodysplastic syndrome, chronic myelomonocytic leukemia, and chronic lymphocytic leukemia.
“It is an oral drug that’s been in clinical testing now for a number
of years, mostly in myelofibrosis, and was recognized early on in
clinical development to be a potent JAK2 inhibitor that spares a lot
of the myelosuppressive effects of inhibiting JAK2 and associated
JAK1,” said Mascarenhas, who is also a member of The Tisch Cancer Institute, in an interview with Targeted Therapies in Oncology™.
The FDA approved pacritinib based on the efficacy results of the
phase 3 PERSIST-2 (NCT02055781), as well as the phase 3 PERSIST-1 (NCT01773187) and phase 3 PACIFICA trials (NCT03165734).

PERSIST-1 looked at 327 patients with myelofibrosis who
received either pacritinib or best available therapy. By week
24 of the study, investigators noted that 19% of patients in the
pacritinib arm had achieved the primary end point of spleen
reduction size by 35% or more, compared with 5% in the control group. Ninety patients in the control group were switched to
pacritinib at a median of 6.3 months on the trial.
PERSIST-1 led to PERSIST-2, in which investigators enrolled
311 participants with myelofibrosis who also had thrombocytopenia. The primary end point of the study was to compare the
efficacy of pacritinib with best available therapy. Patients were
divided into 3 arms; in arm 1, patients received pacritinib once
daily; in arm 2, patients received pacritinib twice daily; and in
arm 3, patients received best available therapy.
Twice-daily pacritinib was associated with better outcomes compared with best available therapy. Eighteen percent of patients in the
twice-daily pacritinib arm had a spleen reduction of 35% or greater
compared with 3% of patients in the best available therapy arm.
In the PACIFICA trial, an estimated 348 patients have been
enrolled and randomly assigned 1:1:1 to receive pacritinib 100 mg once
per day, 100 mg twice per day, or 200 mg twice per day. Fifty-four patients received 200 mg of pacritinib twice daily and 5 had a reduction
in spleen size. Fifty-five patients received 100 mg twice per day and
1 patient exhibited a reduction in spleen size. Those who received
100 mg once daily did not experience a reduction in spleen size.
In terms of safety, the most common adverse reactions
(≥ 20%) with the 200-mg twice-daily dose include diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema. The most
frequent serious adverse reactions (≥ 3%) observed with this dose
were anemia, thrombocytopenia, pneumonia, cardiac failure, disease progression, pyrexia, and squamous cell carcinoma of skin.
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For appropriate patients faced with
relapsed/refractory multiple myeloma

FORGE AHEAD
WITH A BOLD APPROACH
Target BCMA for RRMM
BLENREP is the first and only BCMA-targeted ADC monotherapy.
So you can offer your RRMM patients a different option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or
refractory multiple myeloma who have received at least 4 prior therapies,
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and
an immunomodulatory agent.
This indication is approved under accelerated approval based on response
rate. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting
in changes in vision, including severe vision loss and corneal
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,
and promptly for worsening symptoms. Withhold BLENREP
until improvement and resume, or permanently discontinue,
based on severity.
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS.
ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen;
RRMM=relapsed or refractory multiple myeloma.

Learn more at BLENREPHCP.com

IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS

Ocular Toxicity: Ocular adverse reactions occurred in 77% of the
218 patients in the pooled safety population. Ocular adverse
reactions included keratopathy (76%), changes in visual acuity
(55%), blurred vision (27%), and dry eye (19%). Among patients with
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically
relevant visual acuity changes (decline of 2 or more lines on Snellen
Visual Acuity in any eye), and 34% had both ocular symptoms and
visual acuity changes.
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients,
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have
been reported. Most keratopathy events developed within the first
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to
Grade 1 or lower after median follow-up of 6.2 months. Of the 61%
who had ongoing keratopathy, 28% were still on treatment, 9%
were in follow-up, and in 24% the follow-up ended due to death,
study withdrawal, or lost to follow-up. For patients in whom events
resolved, the median time to resolution was 2 months (range: 11 days
to 8.3 months).
Visual Acuity Changes: A clinically significant decrease in visual
acuity of worse than 20/40 in the better-seeing eye was observed in
19% of the 218 patients and of 20/200 or worse in the better-seeing
eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was
22 days (range: 7 days to 4.2 months). Of the patients with
decreased visual acuity of 20/200 or worse, all resolved and the
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic
examinations (visual acuity and slit lamp) at baseline, prior to each
dose, and promptly for worsening symptoms. Perform baseline
examinations within 3 weeks prior to the first dose. Perform each
follow-up examination at least 1 week after the previous dose and
within 2 weeks prior to the next dose. Withhold BLENREP until
improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity. Advise patients to
use preservative-free lubricant eye drops at least 4 times a day
starting with the first infusion and continuing until end of treatment.
Avoid use of contact lenses unless directed by an ophthalmologist.
Changes in visual acuity may be associated with difficulty for
driving and reading. Advise patients to use caution when driving or
operating machinery. BLENREP is only available through a restricted
program under a REMS.
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218
patients in the pooled safety population, including Grade 2 in 13%,
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset
of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption,
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including
Grade 4 in 1 patient. Fatal adverse reactions included cerebral
hemorrhage in 2 patients. Perform complete blood cell counts at
baseline and during treatment as clinically indicated. Consider
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred
in 18% of 218 patients in the pooled safety population, including
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For
Grade 2 or 3 reactions, interrupt the infusion and provide supportive
treatment. Once symptoms resolve, resume at a lower infusion rate.
Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP
can cause fetal harm when administered to a pregnant woman.
Advise pregnant women of the potential risk to a fetus.

Advise females of reproductive potential to use effective
contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners
of reproductive potential to use effective contraception during
treatment with BLENREP and for 6 months after the last dose.
Pregnancy testing is recommended for females of reproductive
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions
reflects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg
(1.4 times the recommended dose) administered intravenously once
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194
received a liquid formulation (not the approved dosage form) rather
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of
2.5 mg/kg administered intravenously once every 3 weeks (n = 95).
Permanent discontinuation due to an adverse reaction occurred
in 8% of patients who received BLENREP; keratopathy (2.1%)
was the most frequent adverse reaction resulting in permanent
discontinuation. Dosage interruptions due to an adverse reaction
occurred in 54% of patients who received BLENREP. Adverse
reactions which required a dosage interruption in >3% of patients
included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%). Dose reductions due to an adverse reaction
occurred in 29% of patients. Adverse reactions which required a
dose reduction in >3% of patients included keratopathy (23%) and
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy
(71%), decreased visual acuity (53%), nausea (24%), blurred
vision (22%), pyrexia (22%), infusion-related reactions (21%), and
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory
abnormalities were lymphocytes decreased (22%), platelets
decreased (21%), hemoglobin decreased (18%), neutrophils
decreased (9%), creatinine increased (5%), and gamma-glutamyl
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received
BLENREP. Serious adverse reactions in >3% of patients included
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%).
Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions
in the breastfed child, advise women not to breastfeed during
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on findings
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were
aged 75 years and older. Keratopathy occurred in 80% of patients
aged less than 65 years and 73% of patients aged 65 years and older.
Among the 95 patients who received BLENREP at the 2.5-mg/kg
dose, keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not
been established in patients with severe renal impairment (eGFR
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The
recommended dosage has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN
and any AST).
Please see Brief Summary of full Prescribing Information,
including BOXED WARNING, on the following pages.
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BLENREP

BRIEF SUMMARY

(belantamab mafodotin-blmf)
for injection, for intravenous use

The following is a brief summary only; see full Prescribing Information
for complete product information.
WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting in
changes in vision, including severe vision loss and corneal ulcer,
and symptoms, such as blurred vision and dry eyes [see Warnings
and Precautions (5.1)].
Conduct ophthalmic exams at baseline, prior to each dose, and
promptly for worsening symptoms. Withhold BLENREP until
improvement and resume, or permanently discontinue, based on
severity [see Dosage and Administration (2.3) of full Prescribing
Information, Warnings and Precautions (5.1)].
Because of the risk of ocular toxicity, BLENREP is available
only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].
1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple
myeloma who have received at least 4 prior therapies, including an anti-CD38
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.
This indication is approved under accelerated approval based on response rate
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this
indication may be contingent upon verification and description of clinical benefit
in a confirmatory trial(s).
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety
population. Ocular adverse reactions included keratopathy (76%), changes in visual
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)].
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.
Keratopathy
Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative
and infective keratitis) have been reported. Most keratopathy events developed within
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28%
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,
the median time to resolution was 2 months (range: 11 days to 8.3 months).
Visual Acuity Changes
A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing
eye was observed in 19% of the 218 patients and of 20/200 or worse in
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse
than 20/40, 88% resolved and the median time to resolution was 22 days (range:
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction
Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to
each dose, and promptly for worsening symptoms. Perform baseline examinations
within 3 weeks prior to the first dose. Perform each follow-up examination at least
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold
BLENREP until improvement and resume at same or reduced dose, or consider
permanently discontinuing based on severity [see Dosage and Administration (2.3)
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a
day starting with the first infusion and continuing until end of treatment. Avoid
use of contact lenses unless directed by an ophthalmologist [see Dosage and
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading.
Advise patients to use caution when driving or operating machinery.
BLENREP is only available through a restricted program under a REMS
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called
the BLENREP REMS because of the risks of ocular toxicity [see Warnings
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:
• Prescribers must be certified with the program by enrolling and completing training
in the BLENREP REMS.
• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity
and the need for ophthalmic examinations prior to each dose.
• Patients must be enrolled in the BLENREP REMS and comply with monitoring.
• Healthcare facilities must be certified with the program and verify that patients
are authorized to receive BLENREP.
• Wholesalers and distributers must only distribute BLENREP to certified healthcare
facilities.
Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.
5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population,
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days.
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in
9%, 2.8%, and 0.5% of patients, respectively.
Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient.
Fatal adverse reactions included cerebral hemorrhage in 2 patients.
Perform complete blood cell counts at baseline and during treatment as clinically
indicated. Consider withholding and/or reducing the dose based on severity
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt
the infusion and provide supportive treatment. Once symptoms resolve, resume
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing
Information]. Administer premedication for all subsequent infusions. Discontinue
BLENREP for life-threatening infusion-related reactions and provide appropriate
emergency care.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman because it contains a genotoxic compound (the microtubule
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with BLENREP and for 4
months after the last dose. Advise males with female partners of reproductive potential
to use effective contraception during treatment with BLENREP and for 6 months after
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere
in the labeling:
• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)].
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared with rates
in the clinical trials of another drug and may not reflect the rates observed in practice.
The pooled safety population described in Warnings and Precautions reflects exposure
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose)
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.
Of these patients, 194 received a liquid formulation (not the approved dosage form)
rather than the lyophilized powder. Among the 218 patients, 24% were exposed
for 6 months or longer.
Relapsed or Refractory Multiple Myeloma
The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks
(n = 95). Among these patients, 22% were exposed for 6 months or longer.
Serious adverse reactions occurred in 40% of patients who received BLENREP.
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%),
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis
(1%), cardiac arrest (1%), and lung infection (1%).
(continued on next page)

Permanent discontinuation due to an adverse reaction occurred in 8% of patients
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients
who received BLENREP. Adverse reactions which required a dosage interruption
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%),
and pneumonia (3.2%).
Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse
reactions which required a dose reduction in >3% of patients included keratopathy
(23%) and thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy, decreased visual
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased,
creatinine increased, and gamma-glutamyl transferase increased.
Table 1 summarizes the adverse reactions in DREAMM-2 for patients who
received the recommended dosage of 2.5 mg/kg once every 3 weeks.
Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP
in DREAMM-2

Adverse Reactions
Eye disorders
Keratopathya
Decreased visual acuityb
Blurred visionc
Dry eyesd
Gastrointestinal disorders

BLENREP
N = 95
All Grades
Grade 3-4
(%)
(%)
71
53
22
14

44
28
4
1

Nausea
24
Constipation
13
Diarrhea
13
General disorders and administration site conditions
Pyrexia
22
Fatiguee
20
Procedural complications
21
Infusion-related reactionsf
Musculoskeletal and connective tissue disorders
Arthralgia
12
Back pain
11
Metabolic and nutritional disorders
Decreased appetite
12
Infections
11
Upper respiratory tract infectiong

0
0
1
3
2
3
0
2
0
0

Keratopathy was based on slit lamp eye examination, characterized as corneal
epithelium changes with or without symptoms.
b
Visual acuity changes were determined upon eye examination.
c
Blurred vision included diplopia, vision blurred, visual acuity reduced,
and visual impairment.
d
Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e
Fatigue included fatigue and asthenia.
f
Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea,
nausea, asthenia, hypertension, lethargy, tachycardia.
g
Upper respiratory tract infection included upper respiratory tract infection,
nasopharyngitis, rhinovirus infections, and sinusitis.
Clinically relevant adverse reactions in <10% of patients included:
Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.
Gastrointestinal Disorders: Vomiting.
Infections: Pneumonia.
Investigations: Albuminuria.
a

Table 2 summarizes the laboratory abnormalities in DREAMM-2.
Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline
in Patients Who Received BLENREP in DREAMM-2
BLENREP
N = 95
Laboratory Abnormality
Hematology
Platelets decreased
Lymphocytes decreased
Hemoglobin decreased
Neutrophils decreased
Chemistry
Aspartate aminotransferase increased
Albumin decreased
Glucose increased
Creatinine increased
Alkaline phosphatase increased
Gamma-glutamyl transferase increased
Creatinine phosphokinase increased
Sodium decreased
Potassium decreased

All Grades
(%)

Grades 3-4
(%)

62
49
32
28

21
22
18
9

57
43
38
28
26
25
22
21
20

2
4
3
5
1
5
1
2
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other
products may be misleading.
The immunogenicity of BLENREP was evaluated using an electrochemiluminescence
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for antibelantamab mafodotin antibodies after treatment. One of the 2 patients tested positive
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy.
Due to the limited number of patients with antibodies against belantamab mafodotinblmf, no conclusions can be drawn concerning a potential effect of immunogenicity on
pharmacokinetics, efficacy, or safety.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, BLENREP can cause fetal harm when administered
to a pregnant woman, because it contains a genotoxic compound (the microtubule
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1),
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has
the potential to be transmitted from the mother to the developing fetus. There are
no available data on the use of BLENREP in pregnant women to evaluate for drugassociated risk. No animal reproduction studies were conducted with BLENREP.
Advise pregnant women of the potential risk to a fetus.
The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss,
or other adverse outcome. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized pregnancies is
2% to 4% and 15% to 20%, respectively.
Data
Animal Data: Animal reproductive or developmental toxicity studies were
not conducted with belantamab mafodotin-blmf. The cytotoxic component
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity
and teratogenicity.

(continued on next page)

(continued from previous page)

8.2 Lactation
Risk Summary
There is no data on the presence of belantamab mafodotin-blmf in human milk
or the effects on the breastfed child or milk production. Because of the potential
for serious adverse reactions in the breastfed child, advise women not to breastfeed
during treatment with BLENREP and for 3 months after the last dose.
8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women
[see Use in Specific Populations (8.1)].
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential
prior to initiating BLENREP.
Contraception
Females: Advise women of reproductive potential to use effective contraception
during treatment and for 4 months after the last dose.
Males: Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use effective contraception during treatment with BLENREP
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)
of full Prescribing Information].
Infertility
Based on findings in animal studies, BLENREP may impair fertility in females
and males. The effects were not reversible in male rats, but were reversible
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not
been established.
8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65
to less than 75 years and 17% were aged 75 years and older. Clinical studies of
BLENREP did not include sufficient numbers of patients aged 65 and older to determine
whether the effectiveness differs compared with that of younger patients. Keratopathy
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than
65 years and 73% of patients aged 65 years and older. Clinical studies did not include
sufficient numbers of patients 75 years and older to determine whether they respond
differently compared with younger patients.
8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended
dosage has not been established in patients with severe renal impairment
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).
The recommended dosage of BLENREP has not been established in patients with
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Ocular Toxicity
• Advise patients that ocular toxicity may occur during treatment with BLENREP
[see Warnings and Precautions (5.1)].
• Advise patients to administer preservative-free lubricant eye drops as recommended
during treatment and to avoid wearing contact lenses during treatment unless
directed by a healthcare professional [see Dosage and Administration (2.3) of full
Prescribing Information, Warnings and Precautions (5.1)].
• Advise patients to use caution when driving or operating machinery as BLENREP
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS
BLENREP is available only through a restricted program called BLENREP REMS
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable
requirements:
• Patients must complete the enrollment form with their provider.
• Patients must comply with ongoing monitoring for eye exams
[see Warnings and Precautions (5.1)].
Thrombocytopenia
• Advise patients to inform their healthcare provider if they develop signs
or symptoms of bleeding [see Warnings and Precautions (5.3)].
Infusion-Related Reactions
• Advise patients to immediately report any signs and symptoms of infusion-related
reactions to their healthcare provider [see Warnings and Precautions (5.4)].
Embryo-Fetal Toxicity
• Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to inform their healthcare provider of a known or suspected
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations
(8.1, 8.3)].
• Advise women of reproductive potential to use highly effective contraception during
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5),
Use in Specific Populations (8.3)].
• Advise males with female partners of reproductive potential to use effective
contraception during treatment with BLENREP and for 6 months after the last dose
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing
Information].
Lactation
• Advise women not to breastfeed during treatment with BLENREP and
for 3 months after the last dose [see Use in Specific Populations (8.2)].
Infertility
• Advise males and females of reproductive potential that BLENREP may impair
fertility [see Use in Specific Populations (8.3)].
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CILTACABTAGENE AUTOLEUCEL (CILTA-CEL; CARVYKTI) |
The FDA has granted approval to ciltacabtagene autoleucel
(cilta-cel; Carvykti) for adults with relapsed/refractory multiple myeloma who have received 4 or more prior lines of therapy,
including a proteasome inhibitor, an immunomodulatory agent,
and an anti-CD38 monoclonal antibody, according to an
announcement from Legend Biotech Corporation.
The review of the approval application for cilta-cel, a chimeric
antigen receptor (CAR) T-cell therapy with 2 B-cell maturation
antigen (BCMA)–targeting single domain antibodies, was expected
to be completed in 2021. However, the FDA extended the review
period to examine information about an updated analytical method
that was submitted following a request from the agency.
The approval was based on data from the phase 1/2 CARTITUDE-1 clinical trial (NCT03548207), in which cilta-cel administered as a single infusion at a dose ranging from 0.5 to
1.0 × 106 CAR-positive viable T cells per kg of body weight
achieved an overall response rate (ORR) of 98% (95% CI, 92.7%99.7%), and a stringent complete response rate of 78% (95% CI,
68.8%-86.1%). Responses to the CAR T cells were deep and durable. At a median follow-up of 18 months, the median duration of
response was 21.8 months (95% CI, 21.8-not estimable).
“The treatment journey for the majority of patients living with
multiple myeloma is a relentless cycle of remission and relapse,
with fewer patients achieving a deep response as they progress
through later lines of therapy,” said principal study investigator
Sundar Jagannath, MBBS, director of the Center of Excellence
for Multiple Myeloma and professor of medicine (hematology and
medical oncology) at The Tisch Cancer Institute at Mount Sinai,
in a press release. “This is why I have been really excited about
the results from the CARTITUDE-1 study, which has demonstrated that cilta-cel can provide deep and durable responses
and long-term treatment-free intervals, even in this heavily pretreated multiple myeloma patient population. [The] approval of
Carvykti helps address a great unmet need for these patients.”
CARTITUDE-1, an open-label, single-arm, multicenter trial,
investigated 97 patients with relapsed/refractory multiple myeloma.

FOUNDATIONONE CDX |

FEBRUARY 28, 2022

The phase 1 coprimary end points were the percentage of
patients with adverse events (AEs) and the percentage with
severe AEs. The phase 2 primary end point was ORR. As secondary
end points, the investigators looked at levels of BCMA-expressing
cells and soluble BCMA, systemic cytokine concentrations, levels
of CAR T cells, duration of response, progression-free survival
(PFS), overall survival (OS), time to response, health-related quality of life, and change from baseline health-related quality of life.
Two-year follow-up results from the study were presented
at the 2021 American Society of Hematology Annual Meeting.
In terms of efficacy, the analysis showed that the median time
to first response was 1 month, with a median time to complete
response or better of 2 months (range, 1-15). Fifty-seven
patients were evaluated for minimal residual disease (MRD) and
91.8% were MRD negative. At the 18-month time point, the PFS
rate was 66.0% (95% CI, 54.9%-75.0%) and the OS rate was 80.9%
(95% CI, 71.4%-87.6%). PFS rate was 96.3% and the OS rate was
100% in both populations of patients who sustained MRD for
more than 6 months and more than 12 months. The median PFS
was not reached.
The investigators observed grade 3/4 hematologic AEs,
which included neutropenia (94.8%), anemia (68.0%), leukopenia
(60.8%), thrombocytopenia (59.8%), and lymphopenia (49.5%).
Cytokine release syndrome was reported in 94.8% of patients
but was predominantly of grade 1 and 2.
The FDA-approved label for cilta-cel lists the common grade 3/4 AEs, along with Guillain-Barré syndrome,
peripheral neuropathy, cranial nerve palsies, and hemophagocytic lymphohistiocytosis.
Prior to approving the drug for patients with relapsed/refractory multiple myeloma who have received at least 4 prior lines
of therapy, the FDA granted cilta-cel a breakthrough designation
and an orphan drug designation. Applications for approval under
this indication have also been filed for cilta-cel in Europe.
AVAILABLE AT TARGETEDONC.COM/LINK/1653

F DA A P P ROVA L

FEBRUARY 23, 2022

FoundationOne CDx has received FDA approval for use as a
companion diagnostic to identify patients with microsatellite
instability–high (MSI-H) solid tumors who may be candidates to
receive pembrolizumab (Keytruda) and benefit from it.
FoundationOne CDx is an in vitro diagnostic device that detects
substitutions, insertion/deletion alterations, and copy number alterations in 324 genes as well as in select gene rearrangements. It uses
formalin-fixed, paraffin-embedded tumor tissue specimens to do so.
Findings from KEYNOTE-016 (NCT01876511), KEYNOTE-164
(NCT02460198), KEYNOTE-012 (NCT01848834), KEYNOTE-028
(NCT02054806), and KEYNOTE-158 (NCT02628067) supported
the accelerated approval of this immunotherapy. In these studies, participants received pembrolizumab at a dose of 200 mg
every 3 weeks or 10 mg/kg every 2 weeks until a maximum of
24 months, progressive disease, or intolerable toxicity.
Among the 149 patients enrolled across the trials, the median
age was 55 years and patients aged 65 or older made up 36% of
the population. Additionally, 77% of patients were White and 56%
were male; 36% had an ECOG performance status of 0 and 64%
had a status of 1. Ninety patients had colorectal cancer (CRC)
and the remaining 59 patients had 1 of 14 other tumor types.
With pembrolizumab, the objective response rate (ORR) was
39.6% (95% CI, 31.7%-47.9%). This included 11 (7.4%) complete
responses and 48 (32.2%) partial responses. In patients with CRC
the ORR was 36%, and 46% in patients with other tumor types. The
median duration of response had not been reached (range, 1.6+
to 22.7+ months). Of patients who responded to pembrolizumab,
78% reported responses that lasted for at least 6 months.

Beyond CRC, other tumor types in which patients had responses
included endometrial cancer (n = 5), biliary cancer (n = 3), gastric
or gastroesophageal junction cancer (n = 5), pancreatic cancer
(n = 5), small intestinal cancer (n = 3), breast cancer (n = 2), prostate cancer (n = 1), esophageal cancer (n = 1), retroperitoneal adenocarcinoma (n = 1), and small cell lung cancer (n = 1).
Locally advanced, unresectable disease was found in 2% of
the patients, whereas 98% had metastatic disease. The median
number of prior therapies received was 2 for patients with metastatic or unresectable disease.
Of the 149 patients enrolled, 135 had their tumor status
determined with immunohistochemistry (IHC) tests for deficient
mismatch repair (dMMR) or with laboratory-developed, investigational polymerase chain reaction (PCR) tests for MSI-H. The
MSI-H status of the remaining 14 patients was determined
through a retrospective evaluation of 415 tumor samples using a
central laboratory-developed PCR test.
IHC tests identified dMMR cancer in 47 patients and PCR
tests identified MSI-H status in 60 patients; the tumor status of
42 patients was identified with both tests.
Some common adverse events (AEs) associated with pembrolizumab include fatigue, pruritus, diarrhea, decreased appetite, rash, pyrexia, cough, dyspnea, musculoskeletal pain, constipation, and nausea. Immune-mediated AEs associated with
pembrolizumab include pneumonitis, colitis, hepatitis, endocrinopathies, and nephritis.
AVAILABLE AT TARGETEDONC.COM/LINK/1654
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UBLITUXIMAB (TG-1101) |

E XTE N D ED REVIEW

MARCH 3, 2022

The FDA has extended its review of the biologics license application (BLA)/new drug application for ublituximab (TG-1101)
in combination with umbralisib (Ukoniq). The combination, known
as U2, is a potential treatment option for patients with chronic
lymphocytic leukemia (CLL) and small lymphocytic leukemia (SLL),
according to an announcement from TG Therapeutics, Inc.
The application for the U2 regimen to treat patients with CLL
or SLL is supported by findings from the phase 3 UNITY-CLL clinical trial (NCT02612311). The study’s latest results show that U2
significantly improved progression-free survival (PFS) compared
with standard-of-care chemoimmunotherapy in patients with
treatment-naïve or relapsed/refractory CLL.
UNITY-CLL is a randomized, controlled study comparing U2
vs obinutuzumab (Gazyva) plus chlorambucil to treat patients
with either treatment-naïve or relapsed/refractory CLL. The
study investigated the primary end point of PFS, and the secondary end point was objective response rate (ORR).
Patients were randomized to 1 of 4 treatment arms: ublituximab alone, umbralisib alone, U2, or the anti–CD220 monoclonal antibody obinutuzumab plus chlorambucil chemotherapy as
the control arm. Treatment in the U2 arm consisted of umbralisib given orally once daily at 800 mg in combination with ublituximab given intravenously (IV) at 900 mg on days 1/2 (split
150 mg/750 mg), 8, and 15 of cycle 1; day 1 of cycles 2 through
6; and on day 1 every 3 cycles after cycle 6. In the comparator
arm, patients received IV obinutuzumab at 1000 mg on days 1/2
(split 100 mg/900 mg), 8, and 15 of cycle 1; and day 1 of cycles

2 through 6. Chlorambucil was given orally at 0.5 mg/kg on day
1 and 15 of cycles 1 through 6. Each cycle was 28 days.
At a median follow-up of 36.2 months, the median PFS was
31.9 months with U2 compared with 17.9 months in the control
arm (HR, 0.546; 95% CI, 0.413-0.720; P < .0001). The estimated
24-month PFS was 60.8% in the U2 arm compared with 40.4%
in the control arm. The PFS benefit appeared to be consistent
across all subgroups evaluated.
In terms of the secondary end point, the U2 regimen achieved
a higher ORR of 83.3% (95% CI, 78.1%-88.6%) vs 68.7% (95% CI,
62.2%-75.2%) in the control arm (P < .001).
Comparing the safety/tolerability of U2 with obinutuzumab
and chlorambucil, the grade 3/4 adverse events (AEs) of interest
included neutropenia (30.6% vs 34.7%, respectively), thrombocytopenia (3.4% vs 13.1%), diarrhea (12.1% vs 2.5%), infused related
reaction (1.9% vs 3.5%), elevated aspartate aminotransferase and
alanine aminotransferase (8.3% vs 2.0%), colitis (3.4% vs 0%), and
pneumonitis (2.9% vs 0%). Only 7.6% of patients in the U2 arm
discontinued treatment compared with 16.5% of the control arm.
Regarding the application, the FDA notified TG Therapeutics
that the Oncologic Drugs Advisory Committee will discuss the
benefit-risk profile of U2 in CLL/SLL, marginal zone lymphoma,
and follicular lymphoma. The Oncologic Drugs Advisory Committee will also review the AE profile of the combination as shown
in UNITY-CLL.
AVAILABLE AT TARGETEDONC.COM/LINK/1655
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The FDA has accepted a supplemental biologics license application (sBLA) for lisocabtagene maraleucel (liso-cel; Breyanzi)
as a potential treatment option for adult patients with relapsed or
refractory large B-cell lymphoma (LBCL) after failure of frontline
therapy, according to a news release from Bristol Myers Squibb.
The sBLA was granted priority review with a Prescription Drug
User Fee Act target action date of June 24, 2022. It is supported
by data from TRANSFORM (NCT03575351), a global, randomized,
multicenter clinical trial of liso-cel administered to adults with
relapsed or refractory LBCL compared with the standard of care
(SOC) consisting of salvage chemotherapy followed by high-dose
chemotherapy plus autologous hematopoietic stem cell transplant.
In TRANSFORM, second-line liso-cel achieved a statistically
significant and clinically meaningful improvement in event-free
survival (EFS), meeting the primary end point of the study. The
study was also positive for 2 key secondary end points: a high
complete response (CR) rate and an improvement in progression-free survival (PFS) compared with SOC. Other secondary end
points explored in the study were PFS, overall survival (OS), safety,
and quality of life.
A total of 184 patients were randomized 1:1 to an arm of lisocel at a target dose of 100 × 106 CAR+ T cells (n = 92) or physician’s choice of SOC (n = 92), baseline characteristics were well
balanced between the arms. The median age was 60 years (range,
20-74) in the liso-cel group compared with 58 years (range, 2675) in the SOC arm. The study included more males (n = 105) than
females (n = 79). Notably, the liso-cel arm had more female patients
than male patients, and the SOC arm had more males than females.
Most patients in the study had an ECOG performance score of
0, and the most common non-Hodgkin lymphoma subtype among
patients was diffuse large B-cell lymphoma. Secondary central
nervous lymphoma was common with a second-line age-adjusted
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International Prognostic Index of 0 or 1 in 60% or more of both
treatment arms. In terms of prior response to therapy, more than
70% of patients in both arms were refractory.
The median EFS observed with liso-cel was 10.1 months (95%
CI, 6.1-not reached [NR]) compared with just 2.3 months (95% CI,
2.2-4.3) in the SOC arm (P < .0001). At 6 months, the EFS rate was
63% (95% CI, 52.05%-74.7%) with liso-cel vs 33% (955 CI, 23.0%43.8%) with SOC (P < .0001).
Liso-cel also achieved an overall response rate of 86% (95%
CI, 77.0%-92.3%), which included CRs in 66% of patients (95% CI,
55.7%-75.8%). In comparison, the ORR was 48% (95% CI, 37.3%58.5%) with a CR rate of 39% (95% CI, 29.1%-49.9%) in the SOC
arm (P < .0001).
The median PFS observed with liso-cel was 14.8 months (95%
CI, 6.6-NR) compared with 5.7 months (95% CI, 3.9-9.4) with SOC
(P = .0001). OS data were immature at the time of the analysis. At
a median follow-up of 6.2 months (range, 0.9-20.0), the median
OS reported for the liso-cel arm was NR (6.6-NR) vs 16.4 months
(95% CI, 11.0-NR) in the SOC arm (P = .257).
Treatment-emergent adverse events (TEAEs) were observed in
100% of the liso-cel arm and 99% of the SOC arm. The most common nonhematologic TEAEs in the liso-cel arm vs the SOC arm
were nausea (53% vs 57%, respectively), fatigue (39% vs 38%), and
diarrhea (25% vs 42%). The most common cytopenias seen in the
liso-cel group vs the SOC group were neutropenia (82% vs 54%,
respectively), anemia (63% vs 64%), and thrombocytopenia (58%
vs 68%). TEAEs of special interest in the study were infection of
grade 3 or higher occurring in 15% of the liso-cel arm compared
with 21% of the SOC arm, and tumor lysis syndrome occurring in
0 patients vs 2, respectively.
AVAILABLE AT TARGETEDONC.COM/LINK/1656
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ZANUBRUTINIB (BRUKINSA) |

FEBRUARY 23, 2022

The FDA has accepted the supplemental new drug application
(sNDA) for the Bruton tyrosine kinase (BTK) inhibitor zanubrutinib (Brukinsa) as a potential treatment option for adult patients
with chronic lymphocytic leukemia (CLL) or small lymphocytic leukemia, according to a news release from BeiGene.
Data from 2 phase 3 randomized studies supported the
sNDA: ALPINE (NCT03734016) which examined zanubrutinib vs
ibrutinib (Imbruvica) in a relapsed/refractory CLL population;
and SEQUOIA (NCT03336333), which examined zanubrutinib
vs bendamustine and rituximab (Rituxan) for treatment-naïve
patients with CLL. The FDA has set a Prescription Drug User Fee
Act date of October 22, 2022.
“[Although] previously approved BTK inhibitors have been
transformational for some patients with CLL, there continues to
be an unmet need as not all patients achieve a favorable clinical
response [and] others are unable to tolerate currently approved
BTK [inhibitor] therapies,” Jennifer R. Brown, MD, PhD, director
of the CLL Center of the Division of Hematologic Malignancies
at Dana-Farber Cancer Institute in Boston, Massachusetts, and a
principal investigator in the 2 studies, said in a news release. “As
demonstrated in both the ALPINE and SEQUOIA studies, Brukinsa was generally well tolerated in [patients with] CLL with low
rates of atrial fibrillation and showed strong efficacy [compared
with] ibrutinib and chemoimmunotherapy, respectively.”
In ALPINE, zanubrutinib was found to be noninferior to ibrutinib in patients with relapsed/refractory CLL. In the 415 patients evaluated, the objective response rate (ORR) observed with
zanubrutinib was 78.3% compared with 62.5% in the ibrutinib arm
(P = .0006). The 12-month progression-free survival (PFS) rate
observed with zanubrutinib was 94.9% vs 84.0% in the ibrutinib arm,
and the overall survival (OS) rate was 97.0% vs 92.7%, respectively.
Similarly, in the SEQUOIA study, 479 patients with

APPL ICATI O N
ACCE P TA NC E

ADAGRASIB (MRTX849) |
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A new drug application (NDA) for adagrasib (MRTX849) seeking approval for the treatment of patients with non–small cell
lung cancer (NSCLC) harboring KRAS G12C mutation who have
received at least 1 prior therapy has been accepted for review
by the FDA, according to a news release from Mirati Therapeutics. The NDA will undergo a traditional FDA review and has
been given a Prescription Drug User Fee Act target action date
of December 14, 2022.
Data from the patients enrolled in the phase 2 KRYSTAL-1 trial
(NCT03785249) showed the agent to have promising clinical
activity with monotherapy in previously treated patients with
advanced or metastatic solid tumors with a KRAS G12C mutation.
Eligibility for the study required individuals to have a solid
tumor with a KRAS G12C mutation and unresectable or metastatic
NSCLC, which progressed on or after treatment with a PD-1/
PD-L1 inhibitor in combination with or following chemotherapy.
Patients were current (89%) or former smokers (95%), had nonsquamous histology (100% and 96%), and had an average of 3 (range,
1-9) and 2 (range, 1-9) prior lines of therapy. A majority of patients
had previously received PD-1/PD-L1 inhibitor (89% and 92%).
During phase 1, investigators looked at once-daily doses of
adagrasib of 150 mg, 300 mg, 600 mg, and 1200 mg. Six hundred
milligrams given twice a day also was examined, which had a clinical
benefit rate of 96% in the phase 1/1b trial. This dose progressed
to the recommended phase 2 dose. Although phase 1b evaluated
adagrasib alone and in combination with pembrolizumab (Keytruda),
afatinib (Gilotrif), and cetuximab (Erbitux), the phase 2 portion studied
adagrasib monotherapy in patients with NSCLC (n = 61), colorectal
cancer, and other solid tumors.
Primary end points of the phase 1b study included safety,
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treatment-naïve CLL were administered zanubrutinib, and the
ORR was 94.6% (95% CI 91.0%-97.1%) with zanubrutinib compared with 85.3% (95% CI, 80.1%-89.5%) with bendamustine and
rituximab. Further, complete responses were observed in 6.6% of
the zanubrutinib population compared with 15.1% of the bendamustine/rituximab arm.
The estimated OS rate with zanubrutinib in SEQUOIA was
94.3% compared with 94.6% in the control arm. Improvement
with PFS was statistically significant for the zanubrutinib arm
compared with the bendamustine/rituximab arm (HR, 0.42; 95%
CI, 0.28-0.63; 1-sided and 2-sided P < .0001). The estimated PFS
at 24 months was 85.5% in the zanubrutinib group versus 69.5%
in the control group.
Patients in the ALPINE and SEQUOIA studies had a similar
age range and disease characteristics.
The ALPINE study primarily assessed ORR, with PFS, duration
of response (DOR), time to treatment failure, OS, patient-reported
outcomes, and incidence of adverse events (AEs) as secondary
end points. In SEQUOIA, the primary end point was PFS, and
secondary end points included ORR, OS, DOR, patient-reported
outcomes, rate of minimal residual disease undetectability, and
the incidence of patients with AEs or serious AEs.
The label warning for zanubrutinib mentions hemorrhage,
infection, cytopenia, secondary primary malignancies, cardiac
arrhythmias, and embryo-fetal toxicity as possible AEs. AEs commonly observed with the agent include decreased neutrophil
count (54%), upper respiratory tract infection (47%), decreased
platelet count (41%), hemorrhage (35%), decreased lymphocyte
count (31%), rash (31%), and musculoskeletal pain (30%).

maximum-tolerated dose, pharmacokinetics, and the recommended
phase 2 dose; the phase 2 portion also included objective
response rate (ORR). Secondary end points in the phase 1b portion consisted of ORR, duration of response, progression-free
survival, and overall survival, whereas the phase 2 portion
examined safety.
Data showed that when adagrasib was given at a dose of
600 mg twice a day, patients achieved an ORR of 43% and 45%
in the trial’s phase 1/1b (n = 14) and phase 1/1b and 2 (n = 51)
cohorts. Stable disease was 57% in phase 1/1b, and 51% in
phase 1/1b and 2.
In the phase 1/1b population, disease control rate was
100% and 96% in the phase 1/1b and 2 population. Disease
progression did not occur in the phase 1/1b cohort but did in
2% of those in phase 2.
Patients treated at the 600-mg, twice-daily dose (n = 110)
reported the most common all-grade, treatment-related adverse
events (TRAEs), including nausea (54%), diarrhea (51%), vomiting
(35%), and fatigue (32%). Grade 3/4 TRAEs consisted of fatigue
(6%), increased alanine aminotransferase (5%), aspartate aminotransferase (5%), and QT prolongation (3%). Two grade 5 TRAEs
were present: pneumonitis, which developed in a patient with
recurrent pneumonitis, and cardiac failure. Across all cohorts,
TRAEs led to discontinuation in 4.5% of patients. Tanios S. BekaiiSaab, MD, provides his insights on KRYSTAL-1 on page 104.
The phase 3 trial KRYSTAL-12 (NCT04685135) will evaluate
adagrasib vs docetaxel in patients with second-line KRAS G12C
mutated NSCLC.
AVAILABLE AT TARGETEDONC.COM/LINK/1658

CLINICAL TRIALS POLICY

FDA Releases Guidelines
for Cancer Clinical Trials,
Aligning With Goals
of the Biden Administration
By Jordyn Sava

© ArLawKa / stock.adobe.com
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HE FDA HAS finalized and released
3 guidances regarding cancer clinical
trials. These concern the inclusion of
older adults, the use of expansion cohorts,
and the development of master protocol
designs for efficient review of oncology drugs
and biologics.
These guidances align with the goals
announced by President Joseph R. Biden’s
administration regarding the renewal of his
2016 Cancer Moonshot initiative, according
to an FDA news release. Prior draft guidances were released between August 2018
and March 2020 and were open to public
comment. The fi nalizations were based on
medical advancements since 2016. The president’s new goals include reducing the death
rate from cancer by at least 50% over the
next 25 years and improving the experience
of patients and their families living with
cancer. The goal is ultimately to end cancer.
“With today’s actions the FDA is recommending important principles that involve
addressing inequities, targeting the right
treatments to the right patients, speeding
progress against the most deadly and rare
cancers, and learning from the experience
of all patients,” said Richard Pazdur, MD,
director of the FDA’s Oncology Center for
Excellence, in the news release. “All of these
are tenets of Cancer Moonshot’s mission.”
The fi rst guidance, “Inclusion of Older
Adults in Cancer Clinical Trials,” seeks
to provide recommendations regarding
patients 65 years and older and their participation in trials. The guidance emphasizes
the importance of enrolling older adults,
especially those above 75 years, in earlyphase trials sooner to gather information
on the risk-benefit ratio in this population
for later trial phases. Additionally, the guidance will help examine potential drug-drug

The FDA is recommending
important principles that involve:
addressing inequities
targeting the right treatments
to the right patients
speeding progress against the
most deadly and rare cancers
learning from the experience
of all patients

interactions to limit trial exclusion within
this patient population.
Recommendations for trial design are
included because having adequate representation of ages in cancer clinical trials
will benefit later-phase studies. Recruitment
strategies, information collection, and ways
to encourage enrollment of this population
are also discussed within this guidance.
The second guidance, “Expansion Cohorts:
Use in First-in-Human Clinical Trials to
Expedite Development of Oncology Drugs
and Biologics,” pertains to designing and
conducting such trials. The guidance focuses
on trials with multiple expansion cohorts,
which allow for concurrent accrual of
patients to more expediently assess safety,
pharmacokinetics, and antitumor activity of
fi rst-in-human cancer drugs.
This guidance is intended to help researchers and pharmaceutical companies use
expansion cohort design to assess different
aspects of a drug in a single clinical trial to
efficiently accelerate the clinical development of the drug.

Recommendations included in the guidance regard characteristics of products used
for consideration for development under a
multiple expansion cohort trial; information to include in investigational new drug
application submissions that can support
designs; when to interact with the FDA while
planning and conducting these studies; and
safeguards to the enrolled patients in these
expansion cohort studies.
The final guidance, “Master Protocols: Efficient Clinical Trial Design Strategies to Expedite
Development of Oncology Drugs and Biologics,”
provides advice to the sponsors of drugs and
biologics for cancer treatment. The guidance
includes recommendations for designing, conducting, and executing clinical trials.
The guidance also defi nes how sponsors
should interact with the FDA to facilitate efficient review and limit patient risk. Because
more than 1 investigational drug or biologic,
disease type, or patient population can be
evaluated in multiple substudies under a single clinical trial structure, these studies will
be able to speed the clinical development
process of a drug to treat cancer. According to the FDA news release, “the standard
approach to generating evidence has become
more expensive and challenging to execute
and, as a result, answers to important clinical questions are often delayed.”
This guidance aims to protect patients and
gather information regarding quality data to
support drug approval with well-designed
master protocols to provide answers more
quickly and efficiently than within traditional
clinical trials. TT
REFERENCE
FDA clinical trial guidances share Biden administration’s goals for
advancing development of cancer treatments. News release. FDA.
March 1, 2022. Accessed March 16, 2022. https://bit.ly/3MSrdkS
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NOW
APPROVED

A new treatment in relapsed or refractory
DLBCL after 2 lines of systemic therapy

INDICATION AND USAGE
ZYNLONTA is indicated for the treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or
more lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, DLBCL arising
from low-grade lymphoma, and high-grade B-cell lymphoma.
This indication is approved under accelerated approval based on overall response rate. Continued approval for this
indication may be contingent upon verification and description of clinical benefit in a confirmatory trial(s).
IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Effusion and Edema
Serious effusion and edema occurred in patients treated with ZYNLONTA. Grade 3 edema occurred in 3% (primarily peripheral
edema or ascites) and Grade 3 pleural effusion occurred in 3% and Grade 3 or 4 pericardial effusion occurred in 1%.
Monitor patients for new or worsening edema or effusions. Withhold ZYNLONTA for Grade 2 or greater edema or effusion
until the toxicity resolves. Consider diagnostic imaging in patients who develop symptoms of pleural effusion or pericardial
effusion, such as new or worsened dyspnea, chest pain, and/or ascites such as swelling in the abdomen and bloating.
Institute appropriate medical management for edema or effusions.
Myelosuppression
Treatment with ZYNLONTA can cause serious or severe myelosuppression, including neutropenia, thrombocytopenia, and
anemia. Grade 3 or 4 neutropenia occurred in 32%, thrombocytopenia in 20%, and anemia in 12% of patients. Grade 4
neutropenia occurred in 21% and thrombocytopenia in 7% of patients. Febrile neutropenia occurred in 3%.
Monitor complete blood counts throughout treatment. Cytopenias may require interruption, dose reduction, or
discontinuation of ZYNLONTA. Consider prophylactic granulocyte colony-stimulating factor administration as applicable.
Infections
Fatal and serious infections, including opportunistic infections, occurred in patients treated with ZYNLONTA. Grade 3 or
higher infections occurred in 10% of patients, with fatal infections occurring in 2%. The most frequent Grade ≥3 infections
included sepsis and pneumonia.
Monitor for any new or worsening signs or symptoms consistent with infection. For Grade 3 or 4 infection, withhold
ZYNLONTA until infection has resolved.
Cutaneous Reactions
Serious cutaneous reactions occurred in patients treated with ZYNLONTA. Grade 3 cutaneous reactions occurred in
4% and included photosensitivity reaction, rash (including exfoliative and maculo-papular), and erythema.

ZYNLONTA is a trademark of ADC Therapeutics SA.
US-Comm-LTX-00003 August 2021
© 2021 ADC Therapeutics SA. All rights reserved.

for injection, for intravenous use
Visit zynlontahcp.com to learn about:
Prescribing Information

Dosing and administration

Resources for healthcare professionals
Access and support for patients

Cutaneous Reactions (continued)
Monitor patients for new or worsening cutaneous reactions, including photosensitivity reactions. Withhold ZYNLONTA for
severe (Grade 3) cutaneous reactions until resolution. Advise patients to minimize or avoid exposure to direct natural or
artificial sunlight including exposure through glass windows. Instruct patients to protect skin from exposure to sunlight by
wearing sun-protective clothing and/or the use of sunscreen products. If a skin reaction or rash develops, dermatologic
consultation should be considered.
Embryo-Fetal Toxicity
Based on its mechanism of action, ZYNLONTA can cause embryo-fetal harm when administered to a pregnant woman
because it contains a genotoxic compound (SG3199) and affects actively dividing cells.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective
contraception during treatment with ZYNLONTA and for 9 months after the last dose. Advise male patients with female
partners of reproductive potential to use effective contraception during treatment with ZYNLONTA and for 6 months after
the last dose.
ADVERSE REACTIONS
In a pooled safety population of 215 patients (Phase 1 and LOTIS-2), the most common (>20%) adverse reactions,
including laboratory abnormalities, were thrombocytopenia, increased gamma-glutamyltransferase, neutropenia, anemia,
hyperglycemia, transaminase elevation, fatigue, hypoalbuminemia, rash, edema, nausea, and musculoskeletal pain.
In LOTIS-2, serious adverse reactions occurred in 28% of patients receiving ZYNLONTA. The most common serious adverse
reactions that occurred in ≥2% receiving ZYNLONTA were febrile neutropenia, pneumonia, edema, pleural effusion, and
sepsis. Fatal adverse reactions occurred in 1%, due to infection.
Permanent treatment discontinuation due to an adverse reaction of ZYNLONTA occurred in 19% of patients. Adverse reactions
resulting in permanent discontinuation of ZYNLONTA in ≥2% were gamma-glutamyltransferase increased, edema, and effusion.
Dose reductions due to an adverse reaction of ZYNLONTA occurred in 8% of patients. Adverse reactions resulting in dose
reduction of ZYNLONTA in ≥4% was gamma-glutamyltransferase increased.
Dosage interruptions due to an adverse reaction occurred in 49% of patients receiving ZYNLONTA. Adverse reactions leading
to interruption of ZYNLONTA in ≥5% were gamma-glutamyltransferase increased, neutropenia, thrombocytopenia, and edema.
You may report side effects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch.
You may also report side effects to ADC Therapeutics at 1-855-690-0340.
Please see Brief Summary of the full Prescribing Information on adjacent pages.

ZYNLONTATM (loncastuximab tesirine-lpyl) for injection, for intravenous use
The following is a Brief Summary; refer to full Prescribing Information for complete product information.

Table 1: Adverse Reactions (≥10%) in Patients with Relapsed
or Refractory DLBCL who received ZYNLONTA in LOTIS-2
Adverse Reaction

ZYNLONTA
(N=145)
All Grades (%)

Grades 3 or 4 (%)

General Disorders and Administration Site Conditions
Fatigueb

38

1a

Edemac

28

3a

Rashd

30

2a

Pruritus

12

0

Photosensitivity reaction

10

2a

Nausea

23

0

Diarrhea

17

2a

Abdominal paine

14

3

Vomiting

13

0

Constipation

12

0

Skin and Subcutaneous Tissue Disorders

Gastrointestinal Disorders

Musculoskeletal and Connective Tissue Disorders
23

1a

15

0

Dyspneag

13

1a

Pleural effusion

10

2a

10

<1a

Musculoskeletal painf
Metabolism and Nutrition Disorders
Decreased appetite
Respiratory Disorders

Infection
Upper respiratory tract infectionh

Table 2: Select Laboratory Abnormalities (≥10%) That Worsened from
Baseline in Patients with Relapsed or Refractory DLBCL Who Received
ZYNLONTA in LOTIS-2
Laboratory
Abnormality

ZYNLONTAa
All Grades (%)

Grade 3 or 4 (%)

Platelets decreased

58

17

Neutrophils decreased

52

30

Hemoglobin decreased

51

10b

GGT increased

57

21

Glucose increased

48

8

AST increased

41

<1b

Albumin decreased

37

<1b

ALT increased

34

3

Hematologic

Chemistry

TM

ZYNLONTA is a trademark of ADC Therapeutics SA.
© 2021 ADC Therapeutics SA. All rights reserved.
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Prostate Cancer
Antiandrogens Progress In New Settings,
Combinations in Prostate Cancer
By Benjamin Holmes, DVM

S

ECOND-GENERATION
ANDROGEN
RECEPTOR (AR) signaling inhibitors
have become the standard of care for
treating patients with castration-resistant
prostate cancer (CRPC). Data presented
at the 2022 American Society of Clinical Oncology
Genitourinary (ASCO GU) Cancers Symposium
highlight the inhibitors’ use in combination regimens, other settings, and next-generation agents.

Alicia Morgans, MD, MPH
Genitourinary Oncologist
Medical Director, Survivorship Program
Dana-Farber Cancer Institute
Member, Faculty of Medicine
Harvard Medical School
Boston, MA
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Background
For patients with CRPC, the AR is the primary
pharmacological target given its importance
in driving prostate cancer, despite biochemical
recurrence in patients treated with androgen
deprivation therapy (ADT).1 The success of newergeneration AR inhibitors has led to guidelines
from the National Comprehensive Cancer Network
(NCCN), the European Society for Medical Oncology
(ESMO), and the European Association of Urology
(EAU) recommending enzalutamide (Xtandi), apalutamide (Erleada), or darolutamide (Nubeqa) in
addition to ADT to delay metastasis and prolong
overall survival (OS) for patients with nmCRPC
who are at increased risk of disease progression.1-4
Recently, research has shifted to evaluating these
second-generation AR inhibitors in expanded settings (eg, metastatic, castration-sensitive, neoadjuvant, etc) as well as in combination regimens.
“These AR-signaling inhibitors are incredibly
useful across the entire spectrum of prostate cancer,” said Alicia Morgans, MD, MPH, medical
director of the Survivorship Program at DanaFarber Cancer Institute, and member of the faculty
of medicine at Harvard Medical School. Morgans
discussed the highlights from ASCO GU regarding
AR inhibitors and prostate cancer in an interview
with Targeted Therapies in Oncology™. “Whether
in the metastatic setting, or in earlier stages of
disease such as [in] neoadjuvant therapy, or in…
hormone-sensitive disease, they are being investigated in all settings.”

Targeted Therapies in Oncology | Vol. 11 No. 5

AR Inhibition With PARP Inhibition

First-Line Olaparib Plus Abiraterone for mCRPC
An interim analysis of the randomized, double-blind
phase 3 PROpel study (NCT03732820) presented at
the ASCO GU meeting demonstrated significant
improvement in radiographic PFS (rPFS) with PARP
inhibitor olaparib (Lynparza) added to abiraterone
acetate (Zytiga) vs placebo and abiraterone in the firstline setting for patients with newly diagnosed metastatic CRPC (mCRPC).5 Investigators randomized
796 patients with mCRPC to receive olaparib at
300 mg twice daily plus abiraterone at 1000 mg
daily (n = 399) or placebo plus abiraterone (n = 397)
after failure of ADT and independent of homologous
recombinant repair (HRR) status.
Treatment with the olaparib combination significantly prolonged median rPFS (24.8 months)
vs placebo (16.6 months; HR, 0.66; 95% CI, 0.540.81; P <.0001).5 Median rPFS with olaparib was
27.6 months vs 16.4 months with placebo when
evaluated by blinded independent central review,
resulting in a 39% reduction in the risk of radiographic disease progression or death (HR, 0.61;
95% CI, 0.49-0.74; P < .0001). Investigators observed
improvement in rPFS across all subgroups, including in patients with HRR mutations (HR, 0.50; 95%
CI, 0.34-0.73) and those without (HR, 0.76; 95%
CI, 0.60-0.97). A trend in OS favored the olaparib
combination (HR, 0.86; 95% CI, 0.66-1.12; P = .29),
although the median OS had not yet been reached
in either arm; however, OS data are immature, with
228 (28.6%) deaths observed by the cutoff date.
Significant differences favoring the combination
were also observed in time to first subsequent therapy
or death (HR, 0.74; 95% CI, 0.61-0.90; P = .004), time to
second progression or death (HR, 0.69; 95% CI, 0.510.94; P = .0184), and objective response rates (ORRs;
odds ratio, 1.60; 95% CI, 1.02-2.53; P = .0409) (TABLE 1).5
The investigators observed AEs in 97.2% of
patients in the olaparib arm and 94.9% of the
placebo arm, with grade 3 or higher AEs occurring in 47.2% and 38.4%, respectively.5 Treatment

© Scott Camazine / Science Source

The role of androgen receptor inhibitors continues to undergo clinical investigation
in multiple settings of prostate cancer but unmet needs remain.
Investigators are encouraged by targeted therapy combinations in ongoing phase 3 trials.

discontinuations due to AEs were more common in
the olaparib arm (13.8%) vs the placebo arm (7.8%),
as well as dose interruptions (44.7% vs 25.3%,
respectively) and reductions (20.1% vs 5.6%).
“Patients without DNA repair defects are not expected to have a response to olaparib if they’re receiving
it as a single agent,” Morgans said. “Simultaneous
olaparib and abiraterone appears to make cancers sensitive to these targeted agents despite not having the
mutations, which is quite compelling.” Morgans thinks
when OS data are released, if not sooner, this could
be an approach worth considering for younger, fit, or
highly motivated patients.

Niraparib Plus Abiraterone in mCRPC
Results from the randomized, double-blind, phase 3

MAGNITUDE trial (NCT03748641) indicate that the
addition of the PARP inhibitor niraparib (Zejula)
to abiraterone acetate and prednisone in the firstline setting resulted in significantly improved
rPFS for patients with mCRPC and HRR gene
alterations.6 Patients with mCRCP and HRR gene
alterations were randomly assigned to receive
niraparib plus abiraterone (n = 212) or placebo plus
abiraterone (n = 211). More than 40% of patients in
each arm had BRCA2 alterations.
Niraparib significantly improved rPFS in comparison with placebo in patients with HRR alterations, with
a 27% reduction in the risk of death by blinded central
review (16.5 vs 13.7 months, respectively; HR, 0.73; 95%
CI,  0.56-0.96; P = .0217) with a median follow-up of
18.6 months.6 By investigator assessment, 

Clinical trial findings
from combination
therapies of androgen
receptor and PARP
inhibitors were
highlighted during the
2022 Genitourinary
Cancers Symposium.
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TA B L E 1 . A D D I T I O N A L E F F I C A C Y E N D P O I N T S I N P R O P E L T R I A L ( N C T 0 3 7 3 2 8 2 0 ) 5

OUTCOMES

OLAPARIB + ABIRATERONE (n = 399)

PLACEBO + ABIRATERONE (n = 397)

HR/OR (95% CI)

P VALUE

NR

NR

0.86 (0.66-1.12)

.29

25.0 months

19.9 months

0.74 (0.61-0.90)

.004

NR

NR

0.69 (0.51-0.94)

.184

58.4%

48.1%

1.60 (1.02-2.53)

.0409

Overall survival, median
Time to first subsequent therapy or death, median
Time to second progression or death, median
Overall response rate
OR, odds ratio; NR, not reached.

median rPFS was 19.0 months with niraparib
vs 13.9 months without (HR, 0.63; 95% CI,
0.49-0.86; nominal P = .0022). The median
rPFS in the BRCA1/2 population was
16.6 months with niraparib and 10.9 months
with placebo by blinded central review (HR,
0.53; 95% CI, 0.36-0.79; P = .0014).
The addition of niraparib also resulted in
delays to the time to first cytotoxic chemotherapy, time to symptomatic progression,
and time to prostate-specific antigen (PSA)
progression, and resulted in an improved
ORR (TABLE 2).6 Interim data for OS are
immature, with only 27% of deaths observed
at the time of the analysis, but the data showed
an emerging trend favoring the niraparib
regimen. A prespecified multivariate analysis for OS demonstrated that accounting for
baseline characteristics still showed favor for
the PARP regimen (HR, 0.767; 95% CI, 0.5251.119; nominal P = .1682).
Grade 3 or higher TEAEs were observed in
67% of patients receiving niraparib vs 46.4%
with placebo, and drug-related serious AEs were
reported in 11.3% of patients receiving niraparib
and 2.8% receiving placebo.
Treatment discontinuations occurred in 9%
and 3.8% of patients receiving niraparib and
placebo, respectively.6 These results indicate
that niraparib plus abiraterone is a potential first-line combination for patients with
mCRPC and HRR gene alterations.
“A consistent message is combination
[with] PARP inhibitors can be of greater
benefit vs abiraterone alone. Abiraterone is a
very effective control arm that is a standard
of care [and] augmenting the power of that is
truly meaningful for patients, especially if
results hold up in OS benefit,” Morgans said
about the 2 trials.
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Extended Settings

Darolutamide in Metastatic HormoneSensitive Prostate Cancer
Results from the randomized, double-blind
phase 3 ARASENS trial (NCT02799602)
show a significant improvement in OS
and secondary end points. The trial evaluated patients with metastatic, hormonesensitive prostate cancer (mHSPC) treated
with darolutamide 600 mg twice daily added
to ADT and docetaxel (Taxotere) vs placebo
plus ADT and docetaxel, as presented at
ASCO GU 2022 and published in the New
England Journal of Medicine.7,8
“ARASENS is the most imminently practice changing of the trials presented at ASCO
GU 2022,” stated Morgans. “Darolutamide is
currently only approved for nonmetastatic castration-resistant disease, but I wonder if [the]
data may lead to an expanded indication in the
mHSPC setting. The overall survival advantage
is especially encouraging because of the favorable [adverse] effect and tolerability profile.”
The median OS was not evaluable in the
darolutamide arm (n = 651) but the rate at
1 year was 62.7% compared with a median
of 48.9 months (95% CI, 44.4-not evaluable)
and a 1-year rate of 50.4% in the placebo arm
(n = 655). A significant decrease in the risk of
death by 32.5% was observed in the darolutamide group vs placebo (HR, 0.68; 95% CI,
0.57-0.80; P < .001).
The improvement in OS occurred despite
a greater percentage of patients in the placebo group receiving subsequent systematic
antineoplastic therapy (75.6%) compared
with the darolutamide group (56.8%).7,8 The
time to fi rst subsequent antineoplastic therapy was significantly different between the
2 arms (HR, 0.39; 95% CI, 0.33-0.46; P < .001).

The darolutamide group also experienced
significantly delayed time to CRPC (HR, 0.36;
95% CI, 0.30-0.42; P <.001) and time to pain
progression (HR, 0.79; 95% CI, 0.66-0.95;
P =.01) vs the placebo group (TABLE 37,8).
Treatment-emergent
adverse
events
(TEAEs) were similar between groups with
grade 3 or greater TEAEs occurring in
66.1% of patients receiving darolutamide
vs 63.5% of patients receiving placebo.7,8
TEAEs were most frequent during the overlap period with docetaxel for both groups,
and 13.5% of patients who were receiving
darolutamide discontinued treatment due
to TEAEs vs 10.6% of patients receiving placebo; docetaxel was also discontinued in
8.0% of patients in the darolutamide arm and
in 10.3% of the placebo arm.

Enzalutamide Post Progression in mCRPC
Results from the phase 3b PRESIDE trial
(NCT02288247) reveal improved PFS for
patients with mCRPC receiving enzalutamide
vs placebo who experienced progression
after initial enzalutamide therapy.9 The
PRESIDE trial enrolled chemotherapy-naïve
men with mCRPC who received open-label
enzalutamide at 160 mg daily and ADT
(n = 687). Those who achieved a PSA response
of 50% or more and then later progressed were
enrolled in phase 2 (n = 273) and were then
randomly assigned to further enzalutamide or
placebo, both with docetaxel and prednisone.
PFS was significantly improved for patients
receiving enzalutamide (HR, 0.72; 95% CI,
0.53-0.96; P = .027) with a median PFS of
9.53 months (95% CI, 8.25-10.87) vs
8.28 months (95% CI, 6.28-8.71) for placebo.9
Continuing enzalutamide was also associated
with a longer time to PSA progression (8.44 vs

“These AR-signaling inhibitors are incredibly useful across
the entire spectrum of prostate cancer. Whether in the metastatic setting,
or in earlier stages of disease such as [in] neoadjuvant therapy, or in…
hormone-sensitive disease, they are being investigated in all settings.”
–Alicia Morgans, MD, MPH

6.24 months; HR, 0.58; 95% CI, 0.41-0.82;
P = .002) compared with placebo. ORRs
were 31.6% (95% CI, 23.9%-40.1%) for continued enzalutamide vs 25.9% (95% CI,
18.8%-34.2%) for placebo (P = .142). Subgroup analyses for PFS favored continued
enzalutamide for almost all groups, with the
exception of patients with bone-only disease
(HR, 1.14; 95% CI, 0.71-1.84).
Rates of overall TEAEs were similar between
continued enzalutamide (97.8%; n = 133) and
placebo (97.0%; n = 131) along with grade 3 or
greater TEAEs (61.8% vs 62.2%, respectively).
Treatment discontinuation due to TEAEs was
reported in 8.8% of the enzalutamide arm
compared with 6.7% of the placebo arm.
“In clinical practice, [these] data may
inform treatment for patients with 1 or
2 areas of progression but with other sites of
stable disease,” Morgans said. She also said
that the somewhat minimal benefit in PFS is
unlikely to substantially affect clinical practice.

Darolutamide in mCRPC
Pooled data from 3 phase 1/2 studies
(NCT02363855, NCT01317641/NCT01429064,
and NCT01784757) in patients with mCRPC
indicate that darolutamide treatment of more
than 2 years has comparable safety data and
tolerability to that of previously published
studies.10 Prior studies had suggested that
darolutamide was well tolerated in patients
with mCRPC for up to 25 months. The authors
of this study were aiming to show the safety
of darolutamide in mCRPC given its 2019
approval by the FDA for nmCRPC.11

The study was small overall, with 13 patients
evaluable for safety and receiving darolutamide for more than 2 years; 6 of them
received therapy for over 4 years.10 The median
patient age was 68 years (range, 55-81) and
the majority of patients were White (n = 12);
most had normal renal function (n = 10),
hepatic function (n = 10), and ECOG performance status of 0 (n = 12). No patient received
prior chemotherapy; systemic anticancer
agents received by more than 1 patient
included bicalutamide (Casodex, n = 10),
cyproterone (Sandoz, n = 3), triptorelin (Trelstar, n = 2), and leuprorelin (n = 2). Dosing
varied depending on the original study, with
twice-daily doses of 600 mg (n = 9), 700 mg
(n = 2), 300 mg (n = 1), and 200 mg (n = 1).
AEs were experienced by all 13 patients,
with 6 experiencing grade 3 AEs. Treatment-related AEs were reported in 5 patients
and were all grade 1 or 2.10 A single patient,
who received treatment for more than
2 years, discontinued darolutamide due to a
non–drug-related new neoplasm.

Neoadjuvant Abiraterone for High-Risk Disease
Results from the phase 2 ACDC-RP trial
(NCT02543255) indicate that patients with
high-risk prostate cancer experience significantly improved rates of pathologic complete response (pCR) or minimal residual
disease (MRD) when receiving abiraterone
acetate prior to radical prostatectomy (RP).12
Patients were randomized to 2 groups, both
receiving abiraterone acetate at 1000 mg
daily and leuprolide at 22.5 mg every

3 months; 1 group received the addition
of cabazitaxel (Jevtana) at 20 mg/m2 every
3 weeks for 6 months prior to RP. Seventy
patients completed treatment and underwent
RP, with 31 (44%) achieving CR and MRD
across both groups. MRD was defined as 5% or
less of prostate volume involved by the tumor.
There was no significant difference in
results between patients receiving cabazitaxel or not.12 Among those who received
cabazitaxel chemotherapy (n = 37), 5%
achieved pCR alone, 57% had MRD, and 43%
achieved both pCR and MRD. In the abiraterone acetate/leuprolide group (n = 33),
9% achieved pCR, 55% had MRD, and 45%
achieved both pCR and MRD. Additionally,
there was no difference in PSA progression
between the 2 groups (P = .75), but patients
achieving pCR or MRD experienced a more
significant time to PSA progression (P = .096).

Apalutamide in mCSPC
A greater percentage of patients with metastatic castration-sensitive prostate cancer
(mCSPC) treated with apalutamide achieved
rapid and deep PSA responses, defi ned as a
90% or greater decline in PSA levels (PSA90),
compared with patients receiving enzalutamide, according to real-world study data
presented at ASCO GU 2022.13 PSA90 was
achieved by 70.4% of patients receiving apalutamide (n =174) vs 62.5% of patients receiving enzalutamide (n =177) by the 12-month
end of the follow-up period (HR, 1.49; 95%
CI, 1.05-2.11; P ≤.024). Apalutamide induced
PSA90 more rapidly than enzalutamide, with
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ALL HRR GENE MUTATIONS

BRCA1/2-MUTATED

NIRAPARIB +
ABIRATERONE/

PLACEBO +
ABIRATERONE/

HR/RR (95% CI);
P VALUE

NIRAPARIB +
ABIRATERONE/
PREDNISONE

PLACEBO +
ABIRATERONE/
PREDNISONE

HR/RR (95% CI);
P VALUE

16.5 months

13.7 months

0.73 (0.56-0.96); .0217

16.6 months

10.9 months

0.53 (0.36-0.79); .0014

Time to cytotoxic chemotherapy

NE

26.0 months

0.59 (0.39-0.89); .0108

NE

26.0 months

0.58 (0.33-1.01); .0495

Time to symptomatic progression

NE

NE

0.69 (0.47-0.99); .0444

NE

19.8 months

0.68 (0.42-1.11); .1224

18.5 months

9.3 months

0.57 (0.43-0.76); .0001

NE

9.2 months

0.46 (0.30-0.69); .0002

60%

28%

2.13; < .001

52%

31%

1.66; .035

Radiographic progression-free survival

Time to PSA progression
Overall response rate

HRR, homologous recombination repair; NE, not evaluable; PSA, prostate-specific antigen; RR, relative risk.
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For adult patients with unresectable locally advanced or
metastatic triple-negative breast cancer (mTNBC) who have
received 2 or more prior systemic therapies, at least one of
them for metastatic disease

A WAY IN
WITH TRODELVY
TRODELVY attacks mTNBC with an antibody-drug conjugate (ADC)
that binds to Trop-2.1
Based on preclinical data. May not correlate with clinical outcomes.

EXPLORE MORE POSSIBILITIES. SCAN TO VISIT TRODELVYHCP.COM.

INDICATION

WARNINGS AND PRECAUTIONS

TRODELVY®(sacituzumab govitecan-hziy) is a Trop-2-directed antibody and
topoisomerase inhibitor conjugate indicated for the treatment of adult patients
with unresectable locally advanced or metastatic triple-negative breast cancer
(mTNBC) who have received two or more prior systemic therapies, at least one
of them for metastatic disease.

Neutropenia: Severe, life-threatening, or fatal neutropenia can occur and may
require dose modification. Neutropenia occurred in 61% of patients treated with
TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile
neutropenia occurred in 7%. Withhold TRODELVY for absolute neutrophil count
below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on
Day 8 of any cycle. Withhold TRODELVY for neutropenic fever.
Diarrhea: Diarrhea occurred in 65% of all patients treated with TRODELVY.
Grade 3-4 diarrhea occurred in 12% of patients. One patient had intestinal
perforation following diarrhea. Neutropenic colitis occurred in 0.5% of patients.
Withhold TRODELVY for Grade 3-4 diarrhea and resume when resolved to
≤Grade 1. At onset, evaluate for infectious causes and if negative, promptly
initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea
for a maximum of 16 mg daily. Discontinue loperamide 12 hours after diarrhea
resolves. Additional supportive measures (e.g., fluid and electrolyte substitution)
may also be employed as clinically indicated. Patients who exhibit an excessive
cholinergic response to treatment can receive appropriate premedication (e.g.,
atropine) for subsequent treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity
reactions including life-threatening anaphylactic reactions have occurred with
TRODELVY. Severe signs and symptoms included cardiac arrest, hypotension,
wheezing, angioedema, swelling, pneumonitis, and skin reactions.
Hypersensitivity reactions within 24 hours of dosing occurred in 37% of patients.
Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of
hypersensitivity reactions leading to permanent discontinuation of TRODELVY
was 0.3%. The incidence of anaphylactic reactions was 0.3%. Pre-infusion
medication is recommended. Observe patients closely for hypersensitivity and
infusion-related reactions during each infusion and for at least 30 minutes after
completion of each infusion. Medication to treat such reactions, as well as

IMPORTANT SAFETY INFORMATION
BOXED WARNING: NEUTROPENIA AND DIARRHEA
• Severe or life-threatening neutropenia may occur. Withhold TRODELVY
for absolute neutrophil count below 1500/mm3 or neutropenic fever.
Monitor blood cell counts periodically during treatment. Consider G-CSF
for secondary prophylaxis. Initiate anti-infective treatment in patients
with febrile neutropenia without delay.
• Severe diarrhea may occur. Monitor patients with diarrhea and give fluid
and electrolytes as needed. Administer atropine, if not contraindicated,
for early diarrhea of any severity. At the onset of late diarrhea, evaluate
for infectious causes and, if negative, promptly initiate loperamide. If
severe diarrhea occurs, withhold TRODELVY until resolved to ≤Grade 1
and reduce subsequent doses.

CONTRAINDICATIONS
• Severe hypersensitivity reaction to TRODELVY.

GILEAD, TRODELVY, and the GILEAD and TRODELVY logos are trademarks of Gilead Sciences, Inc.
©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21

For adult patients with unresectable locally advanced or
metastatic triple-negative breast cancer (mTNBC) who have
received 2 or more prior systemic therapies, at least one of
them for metastatic disease

TRODELVY IMPROVED
SURVIVAL IN 2L+ mTNBC
In the phase 3 ASCENT trial*

PROVEN SURVIVAL BENEFIT
In brain metastases-negative
(BM-neg) population2*

3X LONGER
MEDIAN PFS

In BM-neg
population2*

1 YEAR
MEDIAN OS

than single-agent chemotherapy
5.6 months with TRODELVY (range: 4.3–6.3) (n=235) vs
1.7 months with single-agent chemotherapy (range: 1.5–2.6) (n=233);
95% CI, HR: 0.41 (0.32–0.52) P<.0001
In the full population1*
• Median PFS was 4.8 months for TRODELVY (range: 4.1–5.8) (n=267)
vs 1.7 months with single-agent chemotherapy (range: 1.5–2.5) (n=262);
95% CI, HR: 0.43 (0.35–0.54) P<.0001

12.1 months with TRODELVY (range: 10.7–14.0) (n=235) vs
6.7 months with single-agent chemotherapy (range: 5.8–7.7) (n=233);
95% CI, HR: 0.48 (0.38–0.59) P<.0001
In the full population1*
• Median OS was 11.8 months for TRODELVY (range: 10.5–13.8) (n=267)
vs 6.9 months with single-agent chemotherapy (range: 5.9–7.6) (n=262);
95% CI, HR: 0.51 (0.41–0.62) P<.0001

*TRODELVY was studied in ASCENT, a phase 3, randomized, active-controlled, open-label trial. Patients were randomized (1:1) to receive TRODELVY
10 mg/kg as an intravenous infusion on Days 1 and 8 of a 21-day cycle (n=267) or physician's choice of single-agent chemotherapy (n=262), which
included eribulin, vinorelbine, gemcitabine, or capecitabine. Patients were treated until disease progression or unacceptable toxicity. The efficacy
analysis included Progression-Free Survival (PFS) in BM-neg patients (primary endpoint) by BICR based on RECIST 1.1 criteria, PFS for the full
population (all patients with and without brain metastases), and Overall Survival (OS) vs single-agent chemotherapy.
• 88% of the full population were BM-neg.1 Results in these patients were similar to those seen in the full population (all randomized patients).2
See exploratory findings for BM-positive population at TRODELVYHCP.com
• 13% of patients in the TRODELVY group in the full population received only 1 prior line of systemic therapy in the metastatic setting (in addition
to having disease recurrence or progression within 12 months of neoadjuvant /adjuvant systemic therapy). Efficacy results for this subgroup of
patients were consistent with those who had received at least 2 prior lines in the metastatic setting1
BICR=blinded, independent, central review; CI=confidence interval; HR=hazard ratio; OS=Overall Survival; PFS=Progression-Free Survival; RECIST=Response Evaluation Criteria in Solid Tumors.

emergency equipment, should be available for immediate use. Permanently
discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: Nausea occurred in 66% of all patients treated with
TRODELVY and Grade 3 nausea occurred in 4% of these patients. Vomiting
occurred in 39% of patients and Grade 3-4 vomiting occurred in 3% of these
patients. Premedicate with a two or three drug combination regimen (e.g.,
dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor
antagonist as well as other drugs as indicated) for prevention of chemotherapyinduced nausea and vomiting (CINV). Withhold TRODELVY doses for Grade 3
nausea or Grade 3-4 vomiting and resume with additional supportive measures
when resolved to Grade ≤1. Additional antiemetics and other supportive
measures may also be employed as clinically indicated. All patients should be
given take-home medications with clear instructions for prevention and
treatment of nausea and vomiting.
Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1
Activity: Patients homozygous for the uridine diphosphate-glucuronosyl
transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile
neutropenia, and anemia and may be at increased risk for other adverse reactions
with TRODELVY. The incidence of Grade 3-4 neutropenia was 67% in patients
homozygous for the UGT1A1*28, 46% in patients heterozygous for the UGT1A1*28
allele and 46% in patients homozygous for the wild-type allele. The incidence of
Grade 3-4 anemia was 25% in patients homozygous for the UGT1A1*28 allele, 10%
in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous
for the wild-type allele. Closely monitor patients with known reduced UGT1A1
activity for adverse reactions. Withhold or permanently discontinue TRODELVY
based on clinical assessment of the onset, duration and severity of the observed
adverse reactions in patients with evidence of acute early-onset or unusually severe
adverse reactions, which may indicate reduced UGT1A1 function.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause

teratogenicity and/or embryo-fetal lethality when administered to a pregnant
woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly
dividing cells. Advise pregnant women and females of reproductive potential of
the potential risk to a fetus. Advise females of reproductive potential to use
effective contraception during treatment with TRODELVY and for 6 months after
the last dose. Advise male patients with female partners of reproductive
potential to use effective contraception during treatment with TRODELVY and
for 3 months after the last dose.

ADVERSE REACTIONS
In the ASCENT study (IMMU-132-05), the most common adverse reactions
(incidence ≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia, anemia,
constipation, vomiting, abdominal pain, and decreased appetite. The most
frequent serious adverse reactions (SAR) (>1%) were neutropenia (7%),
diarrhea (4%), and pneumonia (3%). SAR were reported in 27% of patients, and
5% discontinued therapy due to adverse reactions. The most common Grade 3-4
lab abnormalities (incidence ≥25%) in the ASCENT study were reduced
neutrophils, leukocytes, and lymphocytes.

DRUG INTERACTIONS
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of
UGT1A1 may increase the incidence of adverse reactions due to potential increase in
systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients
concomitantly receiving UGT1A1 enzyme inducers. Avoid administering UGT1A1
inducers with TRODELVY.
References: 1. TRODELVY [package insert]. Foster City, CA: Gilead Sciences, Inc.; April
2021. 2. Data on file. Gilead Sciences, Inc. 2021.

Please see Brief Summary of full Prescribing Information,
including BOXED WARNING, on the next page.

TRODELVY® (sacituzumab govitecan-hziy) for injection, for intravenous use
Brief Summary of full Prescribing Information. See full Prescribing Information. Rx Only.
WARNING: NEUTROPENIA AND DIARRHEA
• Severe or life-threatening neutropenia may occur. Withhold TRODELVY for absolute neutrophil count below
1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment. Consider G-CSF for
secondary prophylaxis. Initiate anti-infective treatment in patients with febrile neutropenia without delay.
• Severe diarrhea may occur. Monitor patients with diarrhea and give fluid and electrolytes as needed. Administer
atropine, if not contraindicated, for early diarrhea of any severity. At the onset of late diarrhea, evaluate for
infectious causes and, if negative, promptly initiate loperamide. If severe diarrhea occurs, withhold TRODELVY
until resolved to ≤ Grade 1 and reduce subsequent doses.
[See Warnings and Precautions and Dosage and Administration]
INDICATIONS AND USAGE
Also see Clinical Studies
TRODELVY (sacituzumab govitecan-hziy) is a Trop-2-directed antibody and topoisomerase inhibitor conjugate indicated for the
treatment of adult patients with:
• Unresectable locally advanced or metastatic triple-negative breast cancer (mTNBC) who have received two or more prior
systemic therapies, at least one of them for metastatic disease.
• Locally advanced or metastatic urothelial cancer (mUC) who have previously received a platinum-containing chemotherapy and
either programmed death receptor-1 (PD-1) or programmed death-ligand 1 (PD-L1) inhibitor. This indication is approved under
accelerated approval based on tumor response rate and duration of response. Continued approval for this indication may be
contingent upon verification and description of clinical benefit in a confirmatory trial.
DOSAGE AND ADMINISTRATION
Also see Warnings and Precautions
Do NOT substitute TRODELVY for or use with other drugs containing irinotecan or its active metabolite SN-38.
The recommended dose of TRODELVY is 10 mg/kg administered as an intravenous infusion once weekly on Days 1 and 8 of
21-day treatment cycles. Continue treatment until disease progression or unacceptable toxicity. Do not administer TRODELVY at doses
greater than 10 mg/kg. Administer TRODELVY as an intravenous infusion only. Do not administer as an intravenous push or bolus.
• First infusion: Administer infusion over 3 hours. Observe patients during the infusion and for at least 30 minutes following the
initial dose, for signs or symptoms of infusion-related reactions.
• Subsequent infusions:
infusions Administer infusion over 1 to 2 hours if prior infusions were tolerated. Observe patients during the
infusion and for at least 30 minutes after infusion.
• Premedication: Prior to each dose of TRODELVY, premedication for prevention of infusion reactions and prevention of
chemotherapy-induced nausea and vomiting (CINV) is recommended. Premedicate with antipyretics, H1 and H2 blockers prior
to infusion, and corticosteroids may be used for patients who had prior infusion reactions. Premedicate with a two or three drug
combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an NK1 receptor antagonist, as well as
other drugs as indicated).
Dose Modifications for Infusion-related Reactions: Slow or interrupt the infusion rate of TRODELVY if the patient develops
an infusion-related reaction. Permanently discontinue TRODELVY for life-threatening infusion-related reactions.
Dose Modifications for Adverse Reactions: Withhold or discontinue TRODELVY to manage adverse reactions as described
below. Do not re-escalate the TRODELVY dose after a dose reduction for adverse reactions has been made.
Severe Neutropenia,
Neutropenia defined as Grade 4 neutropenia ≥7 days, OR Grade 3 febrile neutropenia (absolute neutrophil count or ANC
<1000/mm3 and fever ≥38.5°C), OR at time of scheduled treatment, Grade 3-4 neutropenia which delays dosing by 2 or 3 weeks
for recovery to ≤ Grade 1:
• At first occurrence, 25% dose reduction and administer granulocyte-colony stimulating factor (G-CSF). At second occurrence,
50% dose reduction. At third occurrence, discontinue TRODELVY.
• At time of scheduled treatment, if Grade 3-4 neutropenia occurs which delays dosing beyond 3 weeks for recovery to ≤Grade 1,
discontinue TRODELVY at first occurrence.
Severe Non-Neutropenic Toxicity
Toxicity, defined as Grade 4 non-hematologic toxicity of any duration, OR any Grade 3-4 nausea,
vomiting or diarrhea due to treatment that is not controlled with antiemetics and anti-diarrheal agents, OR other Grade 3-4
non-hematologic toxicity persisting >48 hours despite optimal medical management, OR at time of scheduled treatment, Grade
3-4 non-neutropenic hematologic or non-hematologic toxicity, which delays dose by 2 or 3 weeks for recovery to ≤Grade 1:
• At first occurrence, 25% dose reduction. At second occurrence, 50% dose reduction. At third occurrence, discontinue TRODELVY.
• In the event of Grade 3-4 non-neutropenic hematologic or non-hematologic toxicity, which does not recover to ≤Grade 1 within
3 weeks, discontinue TRODELVY at first occurrence.
CONTRAINDICATIONS
Also see Warnings and Precautions
TRODELVY is contraindicated in patients who have experienced a severe hypersensitivity reaction to TRODELVY.
WARNINGS AND PRECAUTIONS
Also see BOXED WARNING, Dosage and Administration, Contraindications, Clinical Pharmacology, Nonclinical
Toxicology, and Use in Specific Populations
Neutropenia: Severe, life-threatening, or fatal neutropenia can occur in patients treated with TRODELVY. Neutropenia occurred
in 61% of patients treated with TRODELVY. Grade 3-4 neutropenia occurred in 47% of patients. Febrile neutropenia occurred in
7% of patients. Withhold TRODELVY for ANC below 1500/mm3 on Day 1 of any cycle or neutrophil count below 1000/mm3 on Day
8 of any cycle. Withhold TRODELVY for neutropenic fever. Dose modifications may be required due to neutropenia.
Diarrhea: TRODELVY can cause severe diarrhea. Diarrhea occurred in 65% of all patients treated with TRODELVY. Grade 3-4
diarrhea occurred in 12% of all patients treated with TRODELVY. One patient had intestinal perforation following diarrhea.
Neutropenic colitis occurred in 0.5% of patients. Withhold TRODELVY for Grade 3-4 diarrhea at the time of scheduled treatment
administration and resume when resolved to ≤ Grade 1. At the onset of diarrhea, evaluate for infectious causes and if negative,
promptly initiate loperamide, 4 mg initially followed by 2 mg with every episode of diarrhea for a maximum of 16 mg daily.
Discontinue loperamide 12 hours after diarrhea resolves. Additional supportive measures (e.g., fluid and electrolyte substitution)
may also be employed as clinically indicated. Patients who exhibit an excessive cholinergic response to treatment with TRODELVY
(e.g., abdominal cramping, diarrhea, salivation, etc.) can receive appropriate premedication (e.g., atropine) for subsequent
treatments.
Hypersensitivity and Infusion-Related Reactions: Serious hypersensitivity reactions including life-threatening anaphylactic
reactions have occurred with TRODELVY treatment. Severe signs and symptoms included cardiac arrest, hypotension, wheezing,
angioedema, swelling, pneumonitis, and skin reactions. Hypersensitivity reactions within 24 hours of dosing occurred in 37% of
patients treated with TRODELVY. Grade 3-4 hypersensitivity occurred in 2% of patients. The incidence of hypersensitivity reactions
leading to permanent discontinuation of TRODELVY was 0.3%. The incidence of anaphylactic reactions was 0.3%. Premedication
for infusion reactions in patients receiving TRODELVY is recommended. Have medications and emergency equipment to treat
infusion-related reactions, including anaphylaxis, available for immediate use when administering TRODELVY. Closely monitor
patients for hypersensitivity and infusion-related reactions during each infusion and for at least 30 minutes after completion of
each infusion. Permanently discontinue TRODELVY for Grade 4 infusion-related reactions.
Nausea and Vomiting: TRODELVY is emetogenic. Nausea occurred in 66% of all patients treated with TRODELVY. Grade 3 nausea
occurred in 4% of patients. Vomiting occurred in 39% of patients. Grade 3-4 vomiting occurred in 3% of these patients.
Premedicate with a two or three drug combination regimen (e.g., dexamethasone with either a 5-HT3 receptor antagonist or an
NK1 receptor antagonist as well as other drugs as indicated) for prevention of CINV. Withhold TRODELVY doses for Grade 3 nausea
or Grade 3-4 vomiting and resume with additional supportive measures when resolved to ≤Grade1. Additional antiemetics and
other supportive measures may also be employed as clinically indicated. All patients should be given take-home medications
with clear instructions for prevention and treatment of nausea and vomiting.

Increased Risk of Adverse Reactions in Patients with Reduced UGT1A1 Activity: Patients homozygous for the uridine
diphosphate-glucuronosyl transferase 1A1 (UGT1A1)*28 allele are at increased risk for neutropenia, febrile neutropenia, and
anemia and may be at increased risk for other adverse reactions with TRODELVY. The incidence of neutropenia and anemia was
analyzed in 701 patients who received TRODELVY and had UGT1A1 genotype results. The incidence of Grade 3-4 neutropenia was
67% in patients homozygous for the UGT1A1*28 (n=87), 46% in patients heterozygous for the UGT1A1*28 allele (n=301), and
46% in patients homozygous for the wild-type allele (n=313). The incidence of Grade 3-4 anemia was 25% in patients
homozygous for the UGT1A1*28 allele, 10% in patients heterozygous for the UGT1A1*28 allele, and 11% in patients homozygous
for the wild-type allele. Closely monitor patients with known reduced UGT1A1 activity for adverse reactions. Withhold or
permanently discontinue TRODELVY based on onset, duration, and severity of the observed adverse reactions in patients with
evidence of acute early-onset or unusually severe adverse reactions, which may indicate reduced UGT1A1 enzyme activity.
Embryo-Fetal Toxicity: Based on its mechanism of action, TRODELVY can cause teratogenicity and/or embryo-fetal lethality
when administered to a pregnant woman. TRODELVY contains a genotoxic component, SN-38, and targets rapidly dividing cells.
Advise pregnant women and females of reproductive potential of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with TRODELVY and for 6 months after the last dose. Advise male
patients with female partners of reproductive potential to use effective contraception during treatment with TRODELVY and for 3
months after the last dose.
ADVERSE REACTIONS
Also see BOXED WARNING, Warnings and Precautions, and Clinical Studies
The pooled safety population described in the Warnings and Precautions section reflect exposure to TRODELVY as a single
agent in 795 patients from three studies, IMMU-132-01, IMMU-132-05 and IMMU-132-06 which included 366 patients with
mTNBC who had received prior systemic chemotherapy for advanced disease and 180 patients with mUC. Among the 795 patients
treated with TRODELVY, the median duration of treatment was 4.1 months (range: 0 to 59 months). The most common (≥ 25%)
adverse reactions were nausea (66%), diarrhea (65%), fatigue (62%), neutropenia (61%), alopecia (45%), anemia (42%),
vomiting (39%), constipation (37%), decreased appetite (34%), rash (32%) and abdominal pain (28%).
Metastatic Triple-Negative Breast Cancer
The safety of TRODELVY was evaluated in a randomized, active-controlled, open-label trial (ASCENT, IMMU-132-05) in patients
with mTNBC who had previously received a taxane and at least two prior therapies. Patients were randomized (1:1) to receive
either TRODELVY (n=258) or single agent chemotherapy (n=224) and were treated until disease progression or unacceptable
toxicity. For patients treated with TRODELVY, the median duration of treatment was 4.4 months (range: 0 to 23 months). Serious
adverse reactions occurred in 27% of patients, and those in > 1% included neutropenia (7%), diarrhea (4%), and pneumonia
(3%). Fatal adverse reactions occurred in 1.2% of patients, including respiratory failure (0.8%) and pneumonia (0.4%). TRODELVY
was permanently discontinued for adverse reactions in 5% of patients. These adverse reactions (≥1%) were pneumonia (1%)
and fatigue (1%). The most frequent (≥5%) adverse reactions leading to a treatment interruption in 63% of patients were
neutropenia (47%), diarrhea (5%), respiratory infection (5%), and leukopenia (5%). The most frequent (>4%) adverse reactions
leading to a dose reduction in 22% of patients were neutropenia (11%) and diarrhea (5%). G-CSF was used in 44% of patients
who received TRODELVY. The most common adverse reactions (≥25%) were fatigue, neutropenia, diarrhea, nausea, alopecia,
anemia, constipation, vomiting, abdominal pain, and decreased appetite. The most common Grade 3-4 lab abnormalities
(≥25%) were decreased neutrophils (49%), decreased leukocytes (41%), and decreased lymphocytes (31%).
Locally Advanced or Metastatic Urothelial Cancer
The safety of TRODELVY was evaluated in a single-arm, open-label study (TROPHY, IMMU-132-06) in patients (n=113) with mUC
who had received previous platinum-based and anti-PD-1/PD-L1 therapy. Serious adverse reactions occurred in 44% of patients,
and those in >1% included infection (18%), neutropenia (12%, including febrile neutropenia in 10%), acute kidney injury (6%),
urinary tract infection (6%), sepsis or bacteremia (5%), diarrhea (4%), anemia, venous thromboembolism, and small intestinal
obstruction (3% each), pneumonia, abdominal pain, pyrexia, and thrombocytopenia (2% each). Fatal adverse reactions occurred
in 3.6% of patients, including sepsis, respiratory failure, epistaxis, and completed suicide. TRODELVY was permanently
discontinued for adverse reactions in 10% of patients. The most frequent of these adverse reactions was neutropenia (4%,
including febrile neutropenia in 2%). The most common adverse reactions leading to dose interruption in 52% of patients were
neutropenia (27%, including febrile neutropenia in 2%), infection (12%), and acute kidney injury (8%). The most common
(>4%) adverse reactions leading to a dose reduction in 42% of patients were neutropenia (13%, including febrile neutropenia in
3%), diarrhea (11%), fatigue (8%), and infection (4%). G-CSF was used in 47% of patients who received TRODELVY. The most
common adverse reactions (incidence ≥25%) were diarrhea, fatigue, neutropenia, nausea, any infection, alopecia, anemia,
decreased appetite, constipation, vomiting, rash, and abdominal pain. The most common Grade 3-4 lab abnormalities (≥25%)
were decreased neutrophils (43%), decreased leukocytes (38%), and decreased lymphocytes (35%). Other clinically significant
adverse reactions (≤15%) include: peripheral neuropathy (12%), sepsis or bacteremia (9%), and pneumonia (4%).
DRUG INTERACTIONS
Also see Warnings and Precautions and Clinical Pharmacology
UGT1A1 Inhibitors: Concomitant administration of TRODELVY with inhibitors of UGT1A1 may increase the incidence of adverse
reactions due to potential increase in systemic exposure to SN-38. Avoid administering UGT1A1 inhibitors with TRODELVY.
UGT1A1 Inducers: Exposure to SN-38 may be substantially reduced in patients concomitantly receiving UGT1A1 enzyme
inducers. Avoid administering UGT1A1 inducers with TRODELVY.
USE IN SPECIFIC POPULATIONS:
Also see Warnings and Precautions, Clinical Pharmacology, and Nonclinical Toxicology
Pregnancy: TRODELVY can cause teratogenicity and/or embryo-fetal lethality when administered to a pregnant woman. There
are no available data in pregnant women to inform the drug-associated risk. Advise pregnant women and females of
reproductive potential of the potential risk to a fetus.
Lactation: There is no information regarding the presence of sacituzumab govitecan-hziy or SN-38 in human milk, the effects on
the breastfed child, or the effects on milk production. Because of the potential for serious adverse reactions in a breastfed child,
advise women not to breastfeed during treatment and for 1 month after the last dose of TRODELVY.
Females and Males of Reproductive Potential: Verify the pregnancy status of females of reproductive potential prior to
initiation. TRODELVY can cause fetal harm when administered to a pregnant woman. Advise females of reproductive potential to
use effective contraception during treatment with TRODELVY and for 6 months after the last dose.
Males: Advise male patients with female partners of reproductive potential to use effective contraception during treatment with
TRODELVY and for 3 months after the last dose.
Infertility: Based on findings in animals, TRODELVY may impair fertility in females of reproductive potential.
Infertility
Pediatric Use: Safety and effectiveness of TRODELVY have not been established in pediatric patients.
Geriatric Use: Of the patients who received TRODELVY, 264/795 (33%) of all patients were ≥ 65 years old, and 11% were ≥75
years old. No overall differences in safety and effectiveness were observed between these patients and younger patients.
Hepatic Impairment: No adjustment to the starting dose is required when administering TRODELVY to patients with mild
hepatic impairment (bilirubin ≤ 1.5 ULN and AST/ALT < 3 ULN). The safety of TRODELVY in patients with moderate or severe
hepatic impairment has not been established, and no recommendations can be made for the starting dose in these patients.
See PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.

TRODELVY, the TRODELVY logo, GILEAD and the GILEAD logo are trademarks of Gilead Sciences, Inc. ©2021 Gilead Sciences, Inc. All rights reserved. 2021-US-TROT-00040 05/21

SPECIAL REPORT

Prostate Cancer
TA B L E 3 . E F F I C A C Y E N D P O I N T S F R O M A R A S E N S T R I A L ( N C T 0 2 7 9 9 6 0 2 ) 7 , 8

DAROLUTAMIDE ARM
(n = 651)

PLACEBO ARM
(n = 654)

HR (95% CI)

P VALUE

NE

48.9 MONTHS

0.68 (95% CI, 0.57-0.80)

< .001

Time to CRPC

NR

19.1 months

0.36 (0.30-0.42)

< .001

Time to pain progression

NR

27.5 months

0.79 (0.66-0.95)

.01

SSE-free survival

51.2 months

39.7 months

0.61 (0.52-0.72)

< .001

Time to first SSE

NR

NR

0.71 (0.54-0.94)

.02

OVERALL SURVIVAL, MEDIAN
SECONDARY END POINTS, MEDIAN

NR

25.3 months

0.39 (0.33-0.46)

< .001

Time to worsening of disease-related physical symptoms

Time to subsequent systemic antineoplastic therapy

19.3 months

19.4 months

1.04 (0.89-1.22)

.59

Time to initiation of opioid use for ≥ 7 consecutive days

NR

NR

0.69 (0.52-0.91)

NA

CRPC, castration-resistant prostate cancer; NA, not available; NE, not evaluable; NR, not reached; SSE, symptomatic skeletal event.
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a median time to PSA90 of 3.13 months vs
5.20 months, respectively.
The study included clinical data from
69 community urology practices in the
United States with patients classified
by their fi rst fi lled prescription for apalutamide or enzalutamide.13 Due to the
reliance on clinical data, the study was
unable to address inaccuracies or omissions, clinically meaningful differences,
or differences in long-term outcomes.
Further research would be required to
determine if there is a true advantage to
apalutamide over enzalutamide.

Novel Therapy

ARV-110 in Heavily Pretreated mCRPC
Novel agent ARV-110 (bavdegalutamide)
demonstrated clinical activity in heavily pretreated patients with mCRPC who received
1 to 2 prior hormonal agents in the ongoing
phase 1/2 ARDENT trial (NCT03888612).14
ARV-110 is a first-in-class, oral proteolysis-targeting chimera (PROTAC) protein
degrader selective for AR. The phase 1
trial established safety and dose recommendations for phase 2, with 420 mg
daily selected as the recommended dose.
Patients in phase 2 had received 1 to
2 prior novel hormonal agents with or without chemotherapy and were stratified into
3 subgroups by mutations in biomarkers AR
T878 and/or H875Y, AR L702H or AR-V7,
and wild-type AR or other AR alterations.
Investigators observed the greatest

activity in patients with 1 month or more
of PSA follow-up in 28 patients with AR
T878 and/or H875Y mutations.14 They
observed a best PSA decline of 50% or more
(PSA50) and PSA decline of 30% or more
(PSA30) in 46% and 57% of these patients,
respectively. Some patients without AR
T878/H875Y mutations also experienced
PSA50 declines. Tumor shrinkage was
observed in 6 (2 with confirmed partial
response and 3 with stable disease) of
7 RECIST-evaluable patients with AR
T878 and/or H875Y mutations, and
3 remain on treatment. Investigators
observed no grade 4 or higher treatmentrelated AEs in 138 treated patients. The
most common AEs included nausea (48%),
fatigue (36%), vomiting (26%), decreased
appetite (25%), diarrhea (20%), and alopecia (14%). The most common grade 3
treatment-related AE was anemia (5%).

Other Studies of Interest
TALAPRO-3

The combination of the PARP inhibitor
talazoparib (Talzenna) and enzalutamide
for patients with mCSPC harboring DDR/
HRR alterations will be evaluated in the
randomized, double-blind, multinational
phase 3 TALAPRO-3 trial (NCT04821622).15
The study will include approximately
550 patients with prostate cancer, alterations in 12 DDR/HRR genes known to be
sensitive to PARP inhibitors, and metastatic disease excluding brain metastases

will be randomly assigned to talazoparib
at 0.5 mg plus enzalutamide at 160 mg or
placebo plus enzalutamide.16 Talazoparib
has previously been FDA approved for
use in BRCA-mutated, HER2-negative
locally advanced or metastatic breast cancer.17 The trial’s primary end point is rPFS.15

PROTEUS
PROTEUS (NCT03767244) is a randomized, double-blind, phase 3 multicenter
trial recruiting 2000 patients with
localized/locally advanced high-risk/
very high-risk prostate cancer who are
candidates for RP with peripheral lymph
node dissection.17 Investigators will randomize patients to apalutamide at 240
mg daily plus ADT or placebo plus ADT.
Patients will receive neoadjuvant therapy
for 6 months followed by RP, then adjuvant therapy initiated 4 weeks post RP for
another 6 months. The primary end points
are pCR and metastasis-free survival.
In closing, Morgan said, “There’s enthusiasm for moving PARP inhibitors to earlier
in the disease state because benefits appear
to be more durable when drugs are used
earlier, and there may be an opportunity to
get treatment to more patients when they
are stronger before their cancer progresses. If we can prevent the cancer from recurring, we increase cure rates for prostate
cancer, which is our ultimate goal.” TT
REFERENCES ARE AVAILABLE ON TARGETEDONC.COM.
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Adjuvant Pembrolizumab
Leads to Sustained DFS
in Renal Cell Carcinoma
By Benjamin Saylor

 CONT INU ED FROM COV ER

Toni K. Choueiri, MD
Director
Lank Center for Genitourinary Oncology
Dana-Farber Brigham Cancer Center
The Jerome and Nancy Kohlberg Chair
and Professor of Medicine
Harvard Medical School
Coleader
Kidney Cancer Program
Dana-Farber/Harvard Cancer Center
Boston, MA

groups. A total of 347 patients in the pembrolizumab
group were male (70.0%) vs 359 patients (72.1%)
in the placebo group. Regarding risk category, 427
patients were intermediate-high risk (86.1%), 40
patients (8.1%) were high risk, and 29 patients (5.8%)
were M1 NED in the treatment group vs 433 (86.9%),
36 (7.2%), and 29 (5.8%) in the placebo group, respectively. In the treatment group there were 52 patients
(10.5%) in whom sarcomatoid features were present
vs 414 patients (83.5%) in whom sarcomatoid features were absent, compared with 59 (11.8%) and
415 (83.3%) in the placebo group, respectively.
For the primary end point of DFS, benefit
was maintained in patients receiving pembrolizumab (HR, 0.63; 95% CI, 0.50-0.80;

nominal P < .0001) and was as follows across
the 3 subgroups:
• Intermediate-high risk: HR, 0.68
(95% CI, 0.52-0.89)
• High risk: HR, 0.60 (95% CI, 0.33-1.10)
• M1 NED: HR, 0.28 (95% CI, 0.12-0.66)
“The estimated DFS rate at 24 months was 78.3%
with pembrolizumab vs 67.3% with placebo…. The
estimated [overall survival] rate at 24 months was
96.2% with pembrolizumab vs 93.8% with placebo,” the authors wrote.
In previously reported data from KEYNOTE-564, treatment with adjuvant pembrolizumab yielded a statistically significant and
clinically meaningful DFS benefit vs placebo in

FI G U RE . ST UDY D ES I G N FO R KEY NOT E-5 6 4 ( NC T 0 3 1 4 2 3 3 4 ) 1

• Histologically confirmed clear cell renal
cell carcinoma

° Intermediate-high risk
° High risk
° M1 no evidence of disease

• Surger y ≤ 12 weeks prior to randomization
• No prior systemic therapy
• ECOG per formance status 0 or 1
• Tissue sample for PD-L1 assessment

Q3W, ever y 3 weeks.
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Pembrolizumab 200 mg
Q3W for about 1 year
(n = 496)

Placebo Q3W for about
1 year (n = 498)
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Understanding Financial
Toxicity Among Patients
With RCC
Cristiane D. Bergerot, PhD, of CETTRO
Cancer Research Hospital in Brazil, discusses
how financial toxicity associated with renal
cell carcinoma is affecting oncologists and
their patients.
View more at targetedonc.com/
link/1649

© Magic Mine / shutterstock.com

the intent-to-treat population (HR, 0.68;
95% CI, 0.53-0.87; P = .001).2
In the primary analysis of KEYNOTE-564,
presented at 24.1 months’ follow-up, 470
patients (96.3%) in the pembrolizumab group
experienced an all-cause adverse event (AE)
vs 452 (91.1%) in the placebo arm.
In the updated findings presented at the
ASCO GU symposium, the number of patients
in the pembrolizumab arm experiencing
an all-cause AE was unchanged compared
with 453 patients (91.3%) in the placebo arm.
Immune-mediated AEs of grade 3 or 4 were
also very similar for the pembrolizumab
arm at 24.1 months and 30.1 months with
42 patients (8.6%) and 43 patients (8.8%), respectively, compared with 3 patients (0.6%) each in
the placebo arm at 24.1 and 30.1 months.
“I think that this updated analysis of
KEYNOTE-564 further supports adjuvant
pembrolizumab as a new standard of care for
patients with RCC with high risk of recurrence,” Choueiri told Targeted Therapies in
Oncology™ in an interview. TT
REFERENCES
1. Choueiri TK, Tomczak P, Park SH, et al. Pembrolizumab as post
nephrectomy adjuvant therapy for patients with renal cell carcinoma: results from 30-month follow-up of KEYNOTE-564. J Clin Oncol.
2022;40(suppl 6):290. doi:10.1200/JCO.2022.40.6_suppl.290
2. Choueiri TK, Tomczak P, Park SH, et al; KEYNOTE-564 Investigators.
Adjuvant pembrolizumab after nephrectomy in renal-cell carcinoma. N
Engl J Med. 2021;385(8):683-694. doi:10.1056/NEJMoa2106391

Sacituzumab/Pembrolizumab
Combination Shows
Antitumor Activity
in Metastatic UC
by Hayley Virgil

 CONT INU ED FROM COV ER

2022 American Society of Clinical Oncology (ASCO)
Genitourinary (GU) Cancers Symposium.
At a median follow-up of 5.8 months, patients treated
with the combination (n =41) experienced an objective
response rate (ORR) of 34% (95% CI, 20.1%-50.6%).
Among responders, 1 patient experienced a complete
response (CR) and 13 had a partial response (PR).
Eleven patients (27%) achieved stable disease, with
4 (10%) patients experiencing stable disease for at least
6 months. Thus, the clinical benefit rate was 61% (95%
CI, 44.5%-75.8%) (TABLE 1).1
“These data support further evaluation of antibodydrug conjugate [ADC]/checkpoint inhibitor combination [therapy] in metastatic urothelial cancer in the
platinum-refractory setting and in earlier lines of
therapy in a different patient population,” lead author
Petros Grivas, MD, PhD, said during a presentation.
“Additional follow-up for survival events and biomarkers are ongoing.” Grivas is clinical director of the
GU Cancers Program and an associate professor in
the Division of Medical Oncology at the University of
Washington School of Medicine in Seattle.
Sacituzumab govitecan is a fi rst-in-class Trop-2–
directed ADC that is distinct from other ADCs as it
has a high drug-to-antibody ratio (7.6:1), and internalization and enzymatic cleavage by tumor cell are not
required for SN-38 liberation from the antibody.2
The agent approved by the FDA for the treatment
of patients with metastatic triple-negative breast 
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Division of Medical Oncology
University of Washington School of
Medicine
Clinical Director
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cancer who have received at least 2 prior
chemotherapies—one in the metastatic setting—and for patients with locally advanced
or metastatic urothelial cancer who have
previously received platinum-containing
chemotherapy and a PD-1 or PD-L1 inhibitor.3
As treatment options for patients with
metastatic urothelial cancer remain limited
and outcomes poor, with an estimated 5-year
survival rate of less than 15%,4 investigators
aimed to assess other safe and efficacious
options to improve patient responses. Since
ADCs, such as sacituzumab govitecan, have
demonstrated the ability to induce immunogenic cell death and possibly result in additive or synergistic activity when combined
with checkpoint inhibitors, investigators
pursued the hypothesis that this may be
a valuable combination strategy capable
of providing benefit to patients with metastatic disease.
In cohort 3 of the registrational, open-label
multicohort study, investigators planned to
enroll up to 61 patients who were checkpoint
inhibitor naïve with progressive disease
following treatment with platinum-based
therapies. Patients enrolled to this cohort
received sacituzumab govitecan at a dose of
10 mg/kg on days 1 and 8 every 21 days and
200 mg of pembrolizumab on day 1 every
21 days. Treatment continued until patients
experienced unacceptable toxicity or disease
progression. Patients needed to be 18 years
or older with an ECOG performance status of
0 or 1. Additionally, a creatinine clearance
of 30 mL per minute or higher and adequate
hepatic function were required.
As for key exclusion criteria, patients could
not have immunodeficiency, active hepatitis B
or C infection, active secondary malignancy,
or active brain metastases.
The median age of evaluable patients was
67 years (range, 46-86). Most patients had
an ECOG performance status of 1 (61%). At
baseline, 9 patients (22%) had locoregional
tumor stage and 32 patients (78%) had distant metastasis tumor stage. Twenty-eight
patients (68%) had a visceral site of disease
at baseline—which included 12 patients (29%)
having liver metastasis—compared with
13 patients (32%) who did not. All evaluable
patients had up to 2 anticancer chemotherapy regimens. Twenty-eight patients (68%)
received prior cisplatin and 12 patients (29%)
received prior carboplatin.
In total, 24%, 49%, and 27% of patients
had a Bellmunt risk factor of 0, 1, and 2,
respectively. Investigators also reported
49% of patients underwent neoadjuvant
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SACITUZUMAB GOVITECAN PLUS PEMBROLIZUMAB
(n = 41)

ORR (95% CI)

34% (20.1%-50.6%)

CR

2%

PR

32%

SD

27%

SD ≥ 6 months

10%

PD

29%

PD not assessed

10%

CBR (95% CI)

61% (44.5%-75.8%)

Median time to follow-up, months

5.8

Median time to response, months (range)

2 (1.3-2.8)

Median DOR, months (range)

NR (2.8-NA)

Median PFS, months (95% CI)

5.5 (1.7-NR)

Median OS, months (95% CI)

NR (NR-NR)

CBR, clinical benefit rate; CR, complete response; DOR, duration of response; NA, not available; NR, not reached; ORR, objective response rate;
OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease.

TA B L E 2 . O R R B Y S U B G R O U P I N C O H O R T 3 O F T H E T R O P H Y - U - 0 1 T R I A L 1

ORR

SACITUZUMAB GOVITECAN PLUS PEMBROLIZUMAB (n = 41)

AGE
< 50 years (95% CI)

NA (NA-NA)

50 to 64 years (95% CI)

42.9% (17.66%-71.14%)

≥ 65 years (95% CI)

30.8% (14.33%-51.79%)

ECOG PERFORMANCE STATUS
0 (95% CI)

43.8% (19.75%-70.12%)

1 (95% CI)

28% (12.07%-49.39%)

BASELINE VISCERAL METASTASIS INVOLVEMENT
Yes (95% CI)

35.7% (18.64%-55.93%)

No (95% CI)

30.8% (9.09%-61.43%)

BASELINE VISCERAL METASTASIS AND LIVER INVOLVEMENT
Yes (95% CI)

41.7% (15.17%-72.33%)

No (95% CI)

31% (15.28%-50.83%)

BELLMUNT RISK FACTOR GROUPS
0 (95% CI)

40% (12.16%-73.76%)

1 (95% CI)

35% (15.39%-59.22%)

2 (95% CI)

27.3% (6.02%-60.97%)

NA, not available; ORR, objective response rate.

or adjuvant therapy with a median time
from end of most recent prior systemic
therapy to screening date of 6.8 months.
This compares with the 51% of patients
who underwent metastatic therapy with
a median time from end of most recent
prior systemic therapy to screening date of
1.6 months. In terms of best response to
prior systemic therapy in the metastatic
setting, 1 patient (2%) had a previous CR,

Targeted Therapies in Oncology | Vol. 11 No. 5

2 patients (5%) had a PR, 11 patients (27%)
had SD, and 6 patients (15%) had PD.
The study’s primary end point was ORR by
investigator review per RECIST 1.1 criteria,
with key secondary end points including
safety and tolerability, duration of response
(DOR), progression-free survival (PFS), and
overall survival (OS).
When examining ORR by subgroup, investigators reported that patients with an ECOG

performance status of 0 and 1 showed a rate
of 43.8% (95% CI, 19.75%-70.12%) and 28%
(95% CI, 12.07%-49.39%), respectively. Patients
with or without baseline visceral metastases
showed ORRs of 35.7% (95% CI, 18.64%-55.93%)
and 30.8% (95% CI, 9.09%-61.43%), respectively.
As for patients with or without baseline visceral metastases and liver involvement, these
rates were 41.7% (95% CI, 15.17%-72.33%) and
31.0% (95% CI, 15.28%-50.83%), respectively.
Additionally, for patients who had a Bellmunt
risk factor of 0, 1, and 2, the ORRs were 40%
(95% CI, 12.16%-73.76%), 35% (95% CI, 15.39%59.22%), and 27.3% (95% CI, 6.02%-60.97%),
respectively (TABLE 2).1
Additional findings from the study indicated
that 63% of patients experienced tumor
shrinkage. Patients had a median time to
response of 2 months (range, 1.3-2.8). The
median DOR was not yet reached (NR; 95%
CI, 2.80-not available). The median PFS
was 5.5 months (95% CI, 1.7-NR) and the
median OS was NR.
The most common any grade adverse
events (AEs) in cohort 3 were diarrhea (76%),
nausea (59%), and anemia (56%). Commonly

reported grade 3 or higher AEs were neutropenia (27%), diarrhea (24%), anemia (20%),
and leukopenia (20%).
The median duration of treatment was
4 months with sacituzumab govitecan and
3.5 months with pembrolizumab. Sixty-eight
percent of patients permanently discontinued
treatment and 32% remained on treatment at
the time of data cutoff. Patients who discontinued did so because of progressive disease
(51%), withdrawal of consent (5%), AEs (3%), or
treatment delays of more than 5 weeks (7%).
No new safety signals were reported. The
most common any grade treatment-related
AEs (TRAEs) were diarrhea (71%), nausea
(54%), and neutropenia (44%). Grade 3 or 4
TRAEs occurred in 59% of patients, with
39% of patients discontinuing sacituzumab
govitecan treatment because of TRAEs. No
treatment-related deaths occurred.
Twenty-five percent of patients required
a steroid to combat an immune-related AE,
with 15% of patients requiring topical and
10% requiring oral steroids for diarrhea, pruritis, or maculopapular rash. Investigators
also reported that 29% of patients required

CONFERENCE COVERAGE

granuloma macrophage colony–stimulating
factor; this was not an increased rate.
“[Other] TROPHY-U-01 cohorts are being
assessed. We have cohort 2 looking at sacituzumab govitecan as a single agent after
checkpoint inhibition and cohorts 4 and 5
evaluating sacituzumab govitecan in combination with cisplatin plus or minus avelumab
[Bavencio] as induction therapy followed…
avelumab [switch maintenance therapy],”
Grivas said. TT
REFERENCES
1. Grivas P, Pouessel D, Park CH, et al. TROPHY-U-01 cohort 3: sacituzumab govitecan (SG) in combination with pembrolizumab (Pembro) in
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MEN LIVED 2X LONGER
WITHOUT CANCER SPREADING1,2

REDUCED RISK OF DEATH
BY NEARLY A THIRD1,3

40.4 months vs 18.4 months for ADT alone

31% reduction in the risk of death vs ADT alone

HR: 0.41; 95% CI: 0.34-0.50; P<0.0001 (intent-to-treat).

Secondary endpoint: HR: 0.69; 95% CI: 0.53-0.88; P=0.003. Medians not estimable.

INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor indicated for the treatment of patients with non-metastatic castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA have not been established in females. NUBEQA can cause fetal harm and loss of pregnancy. Advise
males with female partners of reproductive potential to use effective contraception during treatment with NUBEQA and for 1 week after the last dose.
Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving NUBEQA and in 20% of patients receiving placebo. Serious adverse reactions in
≥1 % of patients who received NUBEQA were urinary retention, pneumonia, and hematuria. Overall, 3.9% of patients receiving NUBEQA and 3.2%
of patients receiving placebo died from adverse reactions, which included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical health
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.
Adverse reactions occurring more frequently in the NUBEQA arm (≥2% over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) and rash (3%
vs 1%).
Clinically significant adverse reactions occurring in ≥2% of patients treated with NUBEQA included ischemic heart disease (4.0% vs 3.4% on placebo) and heart
failure (2.1% vs 0.9% on placebo).
Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong or moderate CYP3A4 inducers decrease NUBEQA exposure, which may decrease NUBEQA
activity. Avoid concomitant use.
Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA exposure, which may increase the risk of NUBEQA adverse reactions. Monitor more
frequently and modify NUBEQA dose as needed.

For your patient with non-metastatic castration-resistant prostate cancer (nmCRPC)

HELP HIM LIVE FOR WHAT HE LOVES

PROVIDED THE RELIEF OF AN EXTRA
POSTPONED CYTOTOXIC CHEMOTHERAPY—
1,3
15 MONTHS WITHOUT PAIN PROGRESSION *
MORE TIME WITHOUT CHEMO1,3
40.3 months vs 25.4 months for ADT alone

42% risk reduction in time to chemo vs ADT alone

Secondary endpoint: HR: 0.65; 95% CI: 0.53-0.79; P<0.0001.

Secondary endpoint: HR: 0.58; 95% CI: 0.44-0.76; P<0.0001. Medians not estimable.

CHOOSE NUBEQA® 1st FOR EXTENDED SURVIVAL.1-3 NUBEQAHCP.COM
Drug Interactions (cont’d)
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure (AUC) and
maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where possible.
If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.
NUBEQA inhibits OATP1B1 and OATP1B3 transporters. Concomitant use may increase plasma concentrations of OATP1B1 or OATP1B3 substrates. Monitor more frequently
for adverse reactions and consider dose reduction of these substrates.
Review the prescribing information of drugs that are BCRP, OATP1B1, and OATP1B3 substrates when used concomitantly with NUBEQA.
Metastasis-free survival (MFS) was the primary endpoint, and overall survival (OS) was a key secondary endpoint.1
*Time to pain progression was deﬁned as at least a 2-point worsening from baseline of pain score on BPI-SF (a validated health-related quality-of-life
instrument) or initiation of opioids and reported in 28% of all patients on study.

Study design
The efﬁcacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled phase III study (ARAMIS) in nmCRPC
patients on ADT with a PSA doubling time ≤10 months. 1509 patients were randomized 2:1 to 600 mg NUBEQA twice daily (n=955) or placebo
(n=554). MFS was deﬁned as time from randomization to time of ﬁrst evidence of BICR-conﬁrmed distant metastasis or death from any cause ≤33
weeks after the last evaluable scan, whichever occurred ﬁrst. Treatment continued until radiographic disease progression,
as assessed by CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal.1,2
ADT=androgen deprivation therapy; HR=hazard ratio; CI=conﬁdence interval; BPI-SF=Brief Pain Inventory Short Form; PSA=prostate-speciﬁc antigen;
BICR=blinded independent central review; CT=computed tomography; MRI=magnetic resonance imaging.

Please see the following page for the brief summary of Prescribing Information.

References: 1. NUBEQA (darolutamide) [prescribing information]. Whippany, NJ: Bayer HealthCare Pharmaceuticals, Inc.; January 2021. 2. Fizazi K, Shore N, Tammela TL, et al. Darolutamide in
nonmetastatic, castration-resistant prostate cancer. N Engl J Med. 2019;380(13):1235-1246. 3. Fizazi K, Shore N, Tammela TL, et al. Nonmetastatic, castration-resistant prostate cancer and survival with
darolutamide. N Engl J Med. 2020;383(11):1040-1049.
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Recurrence Detection Rates
Appear Favorable With Novel PSMA
Imaging Agent in Prostate Cancer
By Janelle Hart

© Gorodenkoff / shutterstock.com

U

SING 18F-RHPSMA-7.3 IMAGING
to help assess suspected biochemical
recurrence of prostate cancer showed
a clinically meaningful correct detection
rate (CDR) and met a prespecified threshold,
study results showed.
Data from the phase 3 SPOTLIGHT trial
(NCT04186845) were presented at the 2022
American Society of Clinical Oncology Genitourinary Cancers Symposium.1
“There’s excellent image quality and also
the potential for low urinary secretion,
which, as we know, is important for imaging
prostate cancer,” David M. Schuster, MD,
FACR, director of the Division of Nuclear
Medicine and Molecular Imaging at Emory
University School of Medicine in Atlanta,
Georgia, and the study’s coordinating investigator, said during his presentation.
18
F-rhPSMA-7.3, an investigational prostate-specific membrane antigen (PSMA)–
targeted radiohybrid PET imaging agent,
demonstrated an overall evaluable detection
rate of 83% in this study population.
“Up to 40% of patients who undergo radical
prostatectomy and up to 50% of patients who
undergo radiation therapy will develop local or
distant recurrences within 10 years, and the
ability to determine the extent and location of
recurrent prostate cancer to inform appropriate clinical [treatment] for these men is key for
physicians and their patients,” Schuster said
in a news release from Blue Earth Diagnostics
published before the symposium.2 “Conventional imaging techniques have many limitations in prostate cancer identification and
localization, and greater imaging accuracy
is needed throughout the care continuum to
optimize therapeutic decision-making.”
Investigators aimed to evaluate 18F-rhPSMA-7.3 PET imaging as a potential decision-making aid to determine suspected biochemical
recurrence of prostate cancer across a wide
prostate-specific antigen (PSA) range.

The prospective, multicenter, single-arm
imaging study enrolled 389 participants. To
meet the inclusion criteria, participants had
to be male and 18 years or older, have a history of localized prostate cancer with prior
curative intent treatment, have an elevated
PSA suspicious of biochemical recurrence,
and be potentially eligible for salvage therapy
with curative intent.
The mean age of all participants was
68.3 years (range, 43-86) and the baseline
PSA was a median 1.10 ng/mL (range, 0.03134.6). The majority of patients had grade 2
(27%) or grade 3 (30%) disease.
Following intravenous administration of
296 MBq of 18F-rhPSMA-7.3, patients underwent PET for 50 to 70 minutes. At 60 days post
PET, investigators performed image-guided
biopsies of PET lesions. At 90 days post PET,
investigators performed confirmatory imaging. Scans were evaluated with a final consensus of majority read by 3 blinded independent
PET readers. Each patient also underwent a
separate standard of truth (SOT).
The coprimary end points were patient level
CDR, or the percentage of patients scanned with
1 true positive lesion, and region-level positive
predictive value (PPV), which was determined
for all PET-positive regions combined using
histopathology and/or conventional imaging as
a composite SOT. Analysis of these metrics also
was performed in a group of patients with a histopathology-only SOT.
A strict imputation method was implemented in both primary end points, in
which PET-positive lesions that were proven
on conventional imaging were considered
false positive, and the prespecified statistical thresholds for CDR and PPV were set to
36.5% and 62.5%, respectively.
Schuster noted in his presentation that the
combined region level PPV end point was new
for the PSMA space and recommended by
the FDA although it had not previously been

used in other phase 3 registrational trials.
The patient level CDR was 56.8% (95% CI,
51.6%-62.0%) in the 366 men (median PSA,
1.27 ng/mL [range, 0.03-134.6]) in the efficacy analysis population with a composite
SoT. Although this fi nding met the prespecified threshold, the region level PPV did not
(59.7%; 95% CI, 54.7%-64.7%).
However, Schuster said, “Keep in mind [that]
the data from this cohort with a composite
[SOT] are limited by the high proportion of
scans, especially those of the prostate/bed that
relied on conventional imaging, which is a suboptimal [SOT] in itself.”
Furthermore, investigators found that
the patient level CDR was 81.2% (95% CI,
69.9%-89.6%) and the region level PPV was
71.6% (95% CI, 62.5%-80.7%) for the subset
of patients with a histopathology-only SoT
(n = 69). Both percentages would have met
their prespecified thresholds.
There were no serious adverse events (AEs)
related to 18F-rhPSMA-7.3. The most frequently
reported AEs were hypertension (1.8%; n = 7),
diarrhea (1.0%; n = 4), injection site reaction
(0.5%; n = 2), and headache (0.5%; n = 2). In total,
4.1% of patients (n = 16) had at least 1 treatment-emergent AE that could possibly be related
to the novel theranostic.
In his concluding remarks, Schuster said,
“Together, these data support the clinical utility
of 18F-rhPSMA-7.3 PET in men with recurrent
prostate cancer across a wide PSA range.” TT
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bit.ly/3BtMJap

April 2022 | Targeted Therapies in Oncology S P ECI AL I S S U E

37

PROSTATE CANCER

2022 GENITOURINARY CANCERS SYMPOSIUM

2022 GENITOURINARY CANCERS SYMPOSIUM

Efficacy and Safety Findings
Support Niraparib/Cabozantinib
Combo in mUC and RCC
B y To n y B e r b e r a b e , M P H

T

HE COMBINATION OF niraparib (Zejula)
and cabozantinib (Cabometyx) demonstrated
efficacy and an acceptable safety profile in
previously treated patients with metastatic urothelial carcinoma (UC) or renal cell carcinoma (RCC).
These results were showcased in a poster presentation of the phase 1/2, 2-phase, dose-escalation
NICARAGUA study (NCT03425201) at the 2022
American Society of Clinical Oncology Genitourinary Cancers Symposium.
Lead study author Daniel E. Castellano, MD,
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anemia, diarrhea, and hepatotoxicity in DL2
(n =8). “Niraparib plus cabozantinib can be safely
administered with a manageable toxicity profi le,”
Castellano et al wrote in their poster.
Two patients achieved partial responses, both
of whom had mUC, and 17 patients had stable
disease. The total clinical benefit rate (CBR) was
82.6%. When stratified by dose level, the CBR
for DL1 was 71.4%, 100.0% for DL1.1, and 77.8%
for DL2 (FIGURE).
Patients with UC whose tumors overexpress c-MET
may benefit from this unique combination. There is
some evidence suggesting a relationship between
c-MET and AXL expression with DNA damage
response and resistance to chemotherapy. Investigators sought to evaluate the maximum tolerated dose
(MTD) of the combination in patients with advanced
RCC as well as preliminary efficacy in advanced UC.
Overall, the trial followed a traditional 3 + 3 dose-escalation design that measured safety, tolerability, DLT,
and MTD. The primary objective of phase 1 was to
determine the MTD of niraparib and cabozantinib in
patients with advanced UC or RCC. Secondary objectives for phase 1 were to determine the safety profile at
administered dose levels.
Phase 2 measured the efficacy of the combination in patients with advanced UC. Drug efficacy
was determined based on objective response rate,
disease control rate, duration of response, and
overall survival.
The investigators evaluated 4 planned dosages
for phase 1. These were niraparib 100 mg and
cabozantinib 20 mg (DL1), niraparib 100 mg
and cabozantinib 40 mg (DL1.1), niraparib 200 mg
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and cabozantinib 20 mg (DL2), niraparib
200 mg and cabozantinib 40 mg (DL3), and
niraparib 200 mg and cabozantinib 60 mg
(DL4). In phase 2, patients received niraparib and cabozantinib, once daily each, in
28-day cycles at doses recommended in the
phase 1 portion. Patients continued with the
dose-escalation portion of the study until
disease progression, a serious life-threatening adverse event, consent withdrawal, or
severe nonadherence to the protocol. Patients
were accrued to each dose level in cohorts of
6 until the MTD was achieved, which was
defi ned as the highest dose at which 1 of
6 patients experience a DLT. DLT was evaluated during the fi rst 2 cycles of treatment.
Eligibility
for
enrollment
included
advanced or metastatic disease not amenable
to curative surgery or radiation, UC of the
urinary tract that was confi rmed by histology (for phase 1 and 2) or RCC (for phase 1),
ECOG performance status of 0 or 1, and no
prior therapy with PARP or c-MET inhibitors. Twenty-three patients were included in
phase 1. Of those, 19 were deemed evaluable
for DLT. Overall, patients received a median
of 4 treatment cycles (range, 1-12). At DL1.1,
patients received a median of only 2 cycles
(range, 1-7). Although DLTs were observed
in 2 of 6 patients in DL2, the sponsor and
coordinating investigators agreed to include
3 additional patients at this dose level to
provide a greater sample size for risk-benefit
assessment and to select the most suitable
dose for the second phase of the trial.
Regarding safety, the most common toxicities observed overall were hypertension,
constipation, and asthenia (31.8% each), followed by palmar-plantar erythrodysesthesia
(27.3%) and platelet count decrease (22.7%).
One patient each reported anemia, diarrhea,
hepatotoxicity, platelet count decrease,
and palmar-plantar erythrodysesthesia
of grade 3 toxicity. No grade 4 or 5 toxicities
were reported. The most adverse events,
including grade 3 events, were reported in
the DL2 group.
Based on the dose-escalation portion of the
study, investigators recommended the phase 2
dose as niraparib 100 mg/day plus cabozantinib
40 mg/day. The second phase of the study is now
recruiting patients with metastatic UC. TT
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Frontline Avelumab
Shows Noteworthy Activity
in Advanced UC,
But Misses OS End Point
By Caroline Seymour

T

REATMENT WITH AVELUMAB (Bavencio) did not demonstrate an improvement in overall survival (OS) according to
a predefined threshold as frontline treatment in
patients with cisplatin-ineligible, PD-L1–positive
advanced urothelial cancer (UC) in the phase 2
ARIES trial. However, the agent did elicit a notable objective response rate (ORR) and disease
control rate with a favorable safety profile.
At a median follow-up of 9 months, the
median OS was 10 months (95% CI, 5.7-14.3).
The estimated 1-year OS rate was 44.9%
and the actual 1-year OS rate was 40.8%,
according to fi ndings presented during the
2022 American Society of Clinical Oncology
Genitourinary Cancers Symposium.
“The ARIES trial confi rmed the favorable
safety profi le of avelumab in advanced
urothelial cancer. Although avelumab was
unable to improve the 1-year OS rate as
expected, patients able to receive at least
1 month of therapy had longer OS,” said lead
study author Roberto Iacovelli, MD, PhD, a
medical oncologist at Fondazione Policlinico
Universitario Agostino Gemelli IRCCS in
Rome, Italy, in a presentation of the data.
Cisplatin-based chemotherapy is the standard frontline treatment in advanced UC.
However, approximately half of patients are
cisplatin ineligible, and some are entirely platinum ineligible, leading to a poor prognosis.
Avelumab is an anti–PD-L1 antibody that
has shown improved progression-free survival (PFS) and OS as maintenance therapy in
patients with advanced UC with responsive
or stable disease after frontline platinumbased chemotherapy.

In the single-arm, multisite, open-label
ARIES trial (NCT03891238), the efficacy
and safety of avelumab was evaluated in
patients with cisplatin-ineligible, PD-L1–
positive advanced UC.
To be eligible for enrollment, patients must
have had a histologic diagnosis of advanced
UC, an ECOG performance status between
0 and 2, and cisplatin-ineligible disease due
to at least 1 of the following: an ECOG performance status of 2; estimated glomerular
fi ltration rate below 60 mL/min; grade 2 or
higher peripheral neuropathy or hearing
loss; and/or prior cisplatin for neoadjuvant
or adjuvant chemotherapy with disease progression within 6 months.
A total of 198 patients underwent central
assessment for PD-L1 expression of at least
5%, and 71 eligible patients received 10 mg/
kg of avelumab every 2 weeks. The trial’s primary end point was 1-year OS; secondary end
points were median OS, median PFS, ORR,
safety, quality of life, and outcomes based on
PD-L1 expression. The study was designed
such that 67 patients were required to show
an improvement in the 1-year OS rate from
40% to 57%, with 80% power and a 2-sided
type I error equal to 0.05.
Regarding baseline characteristics, most
patients were at least 65 years of age (93%;
n = 55), male (77.5%; n = 55), had an ECOG performance status of 1 (47.9%; n = 34), and had a
primary tumor location of the bladder (70.4%;
n = 50). Eleven patients (15.5%) had a hemoglobin level less than 10 mg/dL. The primary
location of metastasis was the lymph nodes
(66.2%; n = 47), followed by the lung (43.7%; 
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n = 31), liver (25.3%; n = 18), bone (18.3%;
n = 13), and lymph nodes only (15.5%; n = 11).
100%
Reasons
for cisplatin ineligibility included
patients having a creatinine clearance level
80% than 60 mL/min (70.4%; n = 50), an
of less
ECOG performance status of 2 (31%; n = 22),
grade
60%2 or higher peripheral neuropathy or
hearing loss (5.8%; n = 4), and prior treatment
with40%
cisplatin for adjuvant intent in 6 months
(12.7%; n = 9). Additional results showed that
56 patients had a PD-L1 combined positive
20%
score (CPS) of at least 10%, 11 had a CPS
below 10%, and 4 were not evaluable.
0%
Notably, the median OS was 13 months
Dose level 1
Dose level
(95% CI, 2.4-23.6) in patients with a CPS of
at least 10% vs 7 months (95% CI, 2.8-11.2)
in patients with a CPS below 10%, showing
a numerical but not statistically significant
improvement (P = .09). The 1- and 2-year OS
rates were 50.4% and 39% in the CPS of at
least 10% group vs 27.3% and 13.6% in the
CPS below 10% group, respectively (FIGURE).
The median PFS in the overall population was 2 months (95% CI, 1.4-2.6). When
broken down by CPS, the median PFS was
no different at 2 months (95% CI, 1.2-2.8)
in patients with a CPS of at least 10% vs
2 months (95% CI, 1.1-2.9) in patients with a
CPS below 10% (P = .46).
The confi rmed ORR, which was evaluated
locally per RECIST 1.1 criteria, was 22.5%
(n = 16), consisting of 1 complete response
(1.4%) and 15 partial responses (21.1%).
Fifteen patients (21.1%) had stable disease,
reflecting a disease control rate of 43.6%. A
total of 28 patients (39.4%) had progressive
disease and 12 (16.9%) were not evaluable.
The investigators also conducted a post
hoc analysis in patients who received at least
1 month of therapy or 3 treatment infusions.
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median
OS was 16 months (95% CI, 7.5-24.5) and
the estimated 1-year OS rate was 53.9%. In
the overall population, 13 patients (19.4%)
remained on treatment at data cutoff.
Regarding safety, any-grade adverse
events (AEs) occurred in 67 patients (94.4%),
and grade 3 to 5 AEs occurred in 30 patients
(42.3%). The investigators reported fatal AEs
in 2 patients (2.8%), which were attributed to
sepsis and an unknown cause.
All-grade AEs included fever (29.6%; n = 21),
fatigue (28.2%; n = 20), constipation (22.5%;
n = 16), anemia (21.1%; n = 15), diarrhea (19.7%;
1.1
Dose level 2
Overall
n = 14), back pain (16.9%; n = 12), pruritus
(14.1%; n = 10), rash (14.1%; n = 10), and hypothyroidism (12.7%; n = 9). They also included edema
of the limbs (11.3%; n = 8), abdominal pain (9.9%;
n = 7), infusion reactions (9.9%; n = 7), anorexia
(8.5%; n = 6), bone pain (8.5%; n = 6), hematuria
(8.5%; n = 6), cough (7%; n = 5), dyspnea (7%;
n = 5), vomiting (7%; n = 5), nausea (5.6%; n = 4),
and sepsis (5.6%; n = 4).
Grade 3 to 5 AEs included fever (1.4%;
n = 1), fatigue (1.4%; n = 1), anemia (5.6%;
n = 4), abdominal pain (1.4%; n = 1), infusion
reaction (4.2%; n = 3), anorexia (1.4%; n = 1),
bone pain (1.4%; n = 1), dyspnea (1.4%; n = 1),
and sepsis (5.6%; n = 4).
“Patients with advanced urothelial cancer
who are unfit for cisplatin have a dismal prognosis. Clinical selection is critical to maximize the
efficacy of available therapeutic options, including immunotherapy,” Iacovelli concluded. TT
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Deep PSA Response
With Apalutamide Linked
to Improved HRQOL
in Advanced Prostate Cancer
By Jason Harris

T

HE DEEP PROSTATE-SPECIFIC antigen
(PSA) responses observed with the androgen
receptor inhibitor apalutamide (Erleada)
correlated with beneficial outcomes in patientrelated end points, according to findings from a
post hoc analysis of data from the phase 3 TITAN
(NCT02489318) and SPARTAN (NCT01946204)
trials presented in a poster at the 2022 American
Society of Clinical Oncology Genitourinary Cancers Symposium.1
“Not only does a deep PSA response identify
patients who will have improved survival and
progression-free outcomes, but it is also associated with maintenance of health-related quality
of life [HRQOL], improved patient-reported physical well-being, and a reduced risk of worsening
pain and fatigue intensity,” study investigator
Eric J. Small, MD, said. Small is coleader of the
Prostate Cancer Program, deputy director, and
chief scientific officer at the Helen Diller Family

Comprehensive Cancer Center at University of
California, San Francisco.
Small said that previous results from the TITAN
and SPARTAN trials showed that apalutamide plus
androgen deprivation therapy (ADT) was associated
with improved overall survival (OS), preserved
HRQOL, and rapid and deep reductions in PSA levels. In this analysis, he and his colleagues set out
to determine the relationship between PSA decline
and HRQOL following apalutamide.
Investigators assessed HRQOL in the 2 trials separately because each had “distinct” patient populations with different disease burdens and different
prior therapies. Small said that at 3 and 6 months,
patients on both studies with PSA levels at or below
0.2 ng/mL had prolonged time to deterioration
in their Functional Assessment of Cancer Therapy-Prostate (FACT-P) total and FACT-P Physical
Well-being scores. In the TITAN trial, patients had
better scores on the Brief Pain Inventory-Short 
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TA B L E 1 . P S A D E C L I N E C O R R E L AT E D W I T H H R Q O L M E A S U R E S AT M O N T H 3 1

HRQOL MEASURE

SPARTAN TRIAL HR (95% CI)

TITAN TRIAL HR (95% CI)

FACT-P total score

0.83 (0.62-1.10)

0.54 (0.38-0.76)

FACT-P Physical Well-being score

0.70 (0.51-0.94)

0.63 (0.45-0.89)

BPI-SF

0.70 (0.49-1.00)

BFI

0.76 (0.53-1.10)

BFI, Brief Fatigue Inventory worst fatigue intensity progression; BPI-SF, Brief Pain Inventory-Short Form worst pain intensity progression; FACT-P, Functional
Assessment of Cancer Therapy-Prostate; HRQOL, health-related quality of life; PSA, prostate-specific antigen.
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TA B L E 2 . P S A D E C L I N E C O R R E L AT E D W I T H H R Q O L M E A S U R E S AT M O N T H 6 1

HRQOL MEASURE

SPARTAN TRIAL HR (95% CI)

TITAN TRIAL HR (95% CI)

FACT-P total score

0.80 (0.57-1.11)

0.65 (0.42-1.01)

FACT-P Physical Well-being score

0.60 (0.42-0.84)

0.66 (0.43-1.03)

BPI-SF

0.53 (0.34-0.81)

BFI

0.97 (0.63-1.49)

BFI, Brief Fatigue Inventory worst fatigue intensity progression; BPI-SF, Brief Pain Inventory-Short Form worst pain intensity progression; FACT-P, Functional
Assessment of Cancer Therapy-Prostate; HRQOL, health-related quality of life; PSA, prostate-specific antigen.
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FOR YOUR ADULT PATIENTS WITH PLATINUMRESPONSIVE ADVANCED OVARIAN CANCER 1

IF SHE RESPONDS
TO CHEMOTHERAPY

ZEJULA is the only once-daily oral PARP inhibitor
maintenance monotherapy approved for all eligible
first-line platinum responders with advanced ovarian
cancer, regardless of biomarker status1-4
Indication
ZEJULA is indicated for the maintenance treatment of adult patients with
advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer who
are in a complete or partial response to first-line platinum-based chemotherapy.

Important Safety Information
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML),
including some fatal cases, was reported in 15 patients (0.8%) out of
1,785 patients treated with ZEJULA monotherapy in clinical trials. The
duration of therapy in patients who developed secondary MDS/cancer
therapy-related AML varied from 0.5 months to 4.9 years. These patients
had received prior chemotherapy with platinum agents and/or other
DNA-damaging agents including radiotherapy. Discontinue ZEJULA if
MDS/AML is confirmed.
Hematologic adverse reactions (thrombocytopenia, anemia, neutropenia,
and/or pancytopenia) have been reported in patients receiving ZEJULA. In
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia, and
neutropenia were reported, respectively, in 39%, 31%, and 21% of patients
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia,
and neutropenia occurred, respectively, in 4%, 2%, and 2% of patients.
In patients who were administered a starting dose of ZEJULA based on
baseline weight or platelet count, Grade ≥3 thrombocytopenia, anemia,
and neutropenia were reported, respectively, in 22%, 23%, and 15% of
patients receiving ZEJULA. Discontinuation due to thrombocytopenia,
anemia, and neutropenia occurred, respectively, in 3%, 3%, and 2%
of patients. Do not start ZEJULA until patients have recovered from
hematological toxicity caused by prior chemotherapy (≤Grade 1). Monitor
complete blood counts weekly for the first month, monthly for the next
11 months, and periodically thereafter. If hematological toxicities do not
resolve within 28 days following interruption, discontinue ZEJULA, and
refer the patient to a hematologist for further investigations.

Hypertension and hypertensive crisis have been reported in patients
receiving ZEJULA. In PRIMA, Grade 3-4 hypertension occurred in 6%
of patients receiving ZEJULA vs 1% of patients receiving placebo, with
no reported discontinuations. Monitor blood pressure and heart rate at
least weekly for the first two months, then monthly for the first year, and
periodically thereafter during treatment with ZEJULA. Closely monitor
patients with cardiovascular disorders, especially coronary insufficiency,
cardiac arrhythmias, and hypertension. Manage hypertension with
antihypertensive medications and adjustment of the ZEJULA dose, if
necessary.
Posterior reversible encephalopathy syndrome (PRES) occurred in
0.1% of 2,165 patients treated with ZEJULA in clinical trials and has
also been described in postmarketing reports. Monitor all patients for
signs and symptoms of PRES, which include seizure, headache, altered
mental status, visual disturbance, or cortical blindness, with or without
associated hypertension. Diagnosis requires confirmation by brain
imaging. If suspected, promptly discontinue ZEJULA and administer
appropriate treatment. The safety of reinitiating ZEJULA is unknown.
Embryo-fetal toxicity and lactation: Based on its mechanism of action,
ZEJULA can cause fetal harm. Advise females of reproductive potential
of the potential risk to a fetus and to use effective contraception during
treatment and for 6 months after receiving their final dose of ZEJULA.
Because of the potential for serious adverse reactions from ZEJULA
in breastfed infants, advise lactating women not to breastfeed during
treatment with ZEJULA and for 1 month after receiving the final dose.

YOU RESPOND
WITH ZEJULA1

PROVEN EFFICACY IN 1L MAINTENANCE
REGARDLESS OF BIOMARKER STATUS1,2
OVERALL POPULATION

HRd POPULATION

(N=733)

(n=373)

Reduction in the risk
of progression or death

Reduction in the risk
of progression or death

MEDIAN PFS: 13.8 MONTHS WITH ZEJULA
VS 8.2 MONTHS WITH PLACEBO
(HR, 0.62; 95% CI, 0.50-0.76) P<0.0001

MEDIAN PFS: 21.9 MONTHS WITH ZEJULA
VS 10.4 MONTHS WITH PLACEBO
(HR, 0.43; 95% CI, 0.31-0.59) P<0.0001

Study Design1,2: PRIMA, a randomized, double-blind, placebo-controlled phase 3 trial, evaluated the safety and efficacy of ZEJULA in women
(N=733) with newly diagnosed advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to first-line platinum-based
chemotherapy. Patients were randomized 2:1 to receive ZEJULA or placebo once daily. The primary endpoint was PFS in patients who had tumors
that were HRd and then in the overall population, as determined on hierarchical testing. PFS was measured from time of randomization to time of
disease progression or death. At the time of the PFS analysis, limited overall survival data were available with 11% deaths in the overall population.

Important Safety Information (continued)
Allergic reactions to FD&C Yellow No. 5 (tartrazine): ZEJULA capsules
contain FD&C Yellow No. 5 (tartrazine), which may cause allergic-type
reactions (including bronchial asthma) in certain susceptible persons.
Although the overall incidence in the general population is low, it is
frequently seen in patients who also have aspirin hypersensitivity.
The most common adverse reactions (Grades 1-4) in ≥10% of all
patients who received ZEJULA in PRIMA were thrombocytopenia
(66%), anemia (64%), nausea (57%), fatigue (51%), neutropenia
(42%), constipation (40%), musculoskeletal pain (39%), leukopenia
(28%), headache (26%), insomnia (25%), vomiting (22%), dyspnea
(22%), decreased appetite (19%), dizziness (19%), cough (18%),
hypertension (18%), AST/ALT elevation (14%), and acute kidney
injury (12%).
Common lab abnormalities (Grades 1-4) in ≥25% of all patients
who received ZEJULA in PRIMA included: decreased hemoglobin
(87%), decreased platelets (74%), decreased leukocytes (71%),
increased glucose (66%), decreased neutrophils (66%), decreased
lymphocytes (51%), increased alkaline phosphatase (46%),

increased creatinine (40%), decreased magnesium (36%), increased
AST (35%), and increased ALT (29%).

Please see Brief Summary on the following pages.
References: 1. ZEJULA (niraparib). Prescribing Information. GlaxoSmithKline; 2021.
2. González-Martín A, Pothuri B, Vergote I, et al; PRIMA/ENGOT-OV26/GOG-3012
Investigators. Niraparib in patients with newly diagnosed advanced ovarian cancer.
N Engl J Med. 2019;381(25):2391-2402. doi:10.1056/NEJMoa1910962 3. Lynparza
(olaparib). Prescribing Information. AstraZeneca Pharmaceuticals LP; 2021.
4. Rubraca (rucaparib). Prescribing Information. Clovis Oncology, Inc; 2020.
1L = first-line; CI = confidence interval; CR = complete response; HR = hazard ratio;
HRd = homologous recombination deficient; PFS = progression-free survival;
PR = partial response.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
ZEJULA (niraparib) capsules, for oral use
The following is a brief summary only; see full prescribing
information for complete product information available at
www.ZEJULA.com.
1 INDICATIONS AND USAGE
1.1 First-Line Maintenance Treatment of Advanced Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients
with advanced epithelial ovarian, fallopian tube, or primary
peritoneal cancer who are in a complete or partial response to firstline platinum-based chemotherapy.
1.2 Maintenance Treatment of Recurrent Ovarian Cancer
ZEJULA is indicated for the maintenance treatment of adult patients
with recurrent epithelial ovarian, fallopian tube, or primary peritoneal
cancer who are in a complete or partial response to platinum-based
chemotherapy.
1.3 Treatment of Advanced Ovarian Cancer after 3 or More
Chemotherapies
ZEJULA is indicated for the treatment of adult patients with advanced
ovarian, fallopian tube, or primary peritoneal cancer who have been
treated with 3 or more prior chemotherapy regimens and whose
cancer is associated with homologous recombination deficiency
(HRD) positive status defined by either:
• a deleterious or suspected deleterious BRCA mutation, or
• genomic instability and who have progressed more than
6 months after response to the last platinum-based
chemotherapy [see Clinical Studies (14.3) of full prescribing
information].
Select patients for therapy based on an FDA-approved companion
diagnostic for ZEJULA.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML),
including cases with fatal outcome, have been reported in patients
who received monotherapy with ZEJULA in clinical trials. In 1,785
patients treated with ZEJULA in clinical trials, MDS/AML occurred in
15 patients (0.8%).
The duration of therapy with ZEJULA in patients who developed
secondary MDS/cancer therapy-related AML varied from 0.5 months
to 4.9 years. All of these patients had received previous chemotherapy
with platinum agents and/or other DNA-damaging agents including
radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
5.2 Bone Marrow Suppression
Hematologic adverse reactions, including thrombocytopenia, anemia,
neutropenia, and/or pancytopenia have been reported in patients
treated with ZEJULA [see Adverse Reactions (6)].
In PRIMA, the overall incidences of ≥Grade 3 thrombocytopenia,
anemia, and neutropenia were reported in 39%, 31%, and 21%,
respectively, of patients receiving ZEJULA. Discontinuation due to
thrombocytopenia, anemia, and neutropenia occurred in 4%, 2%,
and 2%, respectively, of patients. In patients who were administered
a starting dose of ZEJULA based on baseline weight or platelet count,
≥Grade 3 thrombocytopenia, anemia, and neutropenia were reported
in 22%, 23%, and 15%, respectively, of patients receiving ZEJULA.
Discontinuation due to thrombocytopenia, anemia, and neutropenia
occurred in 3%, 3%, and 2%, respectively, of patients.
In NOVA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia were
reported in 29%, 25%, and 20%, respectively, of patients receiving
ZEJULA. Discontinuation due to thrombocytopenia, anemia, and
neutropenia occurred in 3%, 1%, and 2%, respectively, of patients.
In QUADRA, ≥Grade 3 thrombocytopenia, anemia, and neutropenia
were reported in 28%, 27%, and 13%, respectively, of patients
receiving ZEJULA. Discontinuation due to thrombocytopenia, anemia,
and neutropenia occurred in 4%, 2%, and 1%, respectively, of
patients.
Do not start ZEJULA until patients have recovered from hematological
toxicity caused by previous chemotherapy (≤Grade 1). Monitor
complete blood counts weekly for the first month, monthly for the
next 11 months of treatment, and periodically after this time. If
hematological toxicities do not resolve within 28 days following

interruption, discontinue ZEJULA and refer the patient to a
hematologist for further investigations, including bone marrow
analysis and blood sample for cytogenetics [see Dosage and
Administration (2.3) of full prescribing information].
5.3 Hypertension and Cardiovascular Effects
Hypertension and hypertensive crisis have been reported in patients
treated with ZEJULA.
In PRIMA, Grade 3 to 4 hypertension occurred in 6% of patients
treated with ZEJULA compared with 1% of placebo-treated patients
with a median time from first dose to first onset of 43 days (range: 1
to 531 days) and with a median duration of 12 days (range: 1 to 61
days). There were no discontinuations due to hypertension.
In NOVA, Grade 3 to 4 hypertension occurred in 9% of patients treated
with ZEJULA compared with 2% of placebo-treated patients with a
median time from first dose to first onset of 77 days (range: 4 to 504
days) and with a median duration of 15 days (range: 1 to 86 days).
Discontinuation due to hypertension occurred in <1% of patients.
In QUADRA, Grade 3 to 4 hypertension occurred in 5% of patients
treated with ZEJULA with a median time from first dose to first onset
of 15 days (range: 1 to 316 days) and with a median duration of
7 days (range: 1 to 118 days). Discontinuation due to hypertension
occurred in <0.2% of patients.
Monitor blood pressure and heart rate at least weekly for the first
2 months, then monthly for the first year and periodically thereafter
during treatment with ZEJULA. Closely monitor patients with
cardiovascular disorders, especially coronary insufficiency, cardiac
arrhythmias, and hypertension. Medically manage hypertension with
antihypertensive medications and adjustment of the dose of ZEJULA,
if necessary [see Dosage and Administration (2.3) and Nonclinical
Toxicology (13.2) of full prescribing information].
5.4 Posterior Reversible Encephalopathy Syndrome
Posterior reversible encephalopathy syndrome (PRES) occurred in
0.1% of 2,165 patients treated with ZEJULA in clinical trials and
has also been described in postmarketing reports [see Adverse
Reactions (6.2)]. Signs and symptoms of PRES include seizure,
headache, altered mental status, visual disturbance, or cortical
blindness, with or without associated hypertension. A diagnosis of
PRES requires confirmation by brain imaging, preferably magnetic
resonance imaging.
Monitor all patients treated with ZEJULA for signs and symptoms
of PRES. If PRES is suspected, promptly discontinue ZEJULA and
administer appropriate treatment. The safety of reinitiating ZEJULA
in patients previously experiencing PRES is not known.
5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm
when administered to a pregnant woman [see Clinical Pharmacology
(12.1) of full prescribing information]. ZEJULA has the potential to
cause teratogenicity and/or embryo-fetal death since niraparib
is genotoxic and targets actively dividing cells in animals and
patients (e.g., bone marrow) [see Warnings and Precautions (5.2)
and Nonclinical Toxicology (13.1) of full prescribing information]. Due
to the potential risk to a fetus based on its mechanism of action,
animal developmental and reproductive toxicology studies were not
conducted with niraparib.
Apprise pregnant women of the potential risk to a fetus. Advise
females of reproductive potential to use effective contraception
during treatment and for 6 months after the last dose of ZEJULA [see
Use in Specific Populations (8.1, 8.3)].
5.6 Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
ZEJULA capsules contain FD&C Yellow No. 5 (tartrazine), which may
cause allergic-type reactions (including bronchial asthma) in certain
susceptible persons. Although the overall incidence of FD&C Yellow
No. 5 (tartrazine) sensitivity in the general population is low, it is
frequently seen in patients who also have aspirin hypersensitivity.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described
elsewhere in the labeling:
• MDS/AML [see Warnings and Precautions (5.1)]
• Bone marrow suppression [see Warnings and Precautions (5.2)]
• Hypertension and cardiovascular effects [see Warnings and
Precautions (5.3)]
• Posterior reversible encephalopathy syndrome [see Warnings
and Precautions (5.4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared with rates in the clinical trials
of another drug and may not reflect the rates observed in practice.
The most common adverse reactions of all grades in >10% of
1,314 patients who received ZEJULA in the pooled PRIMA, NOVA,
and QUADRA trials were nausea (65%), thrombocytopenia (60%),
anemia (56%), fatigue (55%), constipation (39%), musculoskeletal
pain (36%), abdominal pain (35%), vomiting (33%), neutropenia

(31%), decreased appetite (24%), leukopenia (24%), insomnia
(23%), headache (23%), dyspnea (22%), rash (21%), diarrhea (18%),
hypertension (17%), cough (16%), dizziness (14%), acute kidney injury
(13%), urinary tract infection (12%), and hypomagnesemia (11%).
First-Line Maintenance Treatment of Advanced Ovarian Cancer
The safety of ZEJULA for the treatment of patients with advanced
ovarian cancer following first-line treatment with platinum-based
chemotherapy was studied in the PRIMA trial, a placebo-controlled,
double-blind study in which 728 patients received niraparib or
placebo. Among patients who received ZEJULA, the median duration
of treatment was 11.1 months (range: 0.03 to 29 months).
All Patients Receiving ZEJULA in PRIMA: Serious adverse reactions
occurred in 32% of patients receiving ZEJULA. Serious adverse
reactions in >2% of patients were thrombocytopenia (16%), anemia
(6%), and small intestinal obstruction (2.9%). Fatal adverse reactions
occurred in 0.4% of patients, including intestinal perforation and
pleural effusion (1 patient each).
Permanent discontinuation due to adverse reactions occurred in
12% of patients who received ZEJULA. Adverse reactions resulting
in permanent discontinuation in >1% of patients who received
ZEJULA included thrombocytopenia (3.7%), anemia (1.9%), and
nausea and neutropenia (1.2% each). Adverse reactions led to dose
reduction or interruption in 80% of patients, most frequently from
thrombocytopenia (56%), anemia (33%), and neutropenia (20%).
Table 1 and Table 2 summarize the common adverse reactions and
abnormal laboratory findings, respectively, observed in all patients
treated with ZEJULA in the PRIMA study.
Table 1: Adverse Reactions Reported in ≥10% of All Patients
Receiving ZEJULA in PRIMAa
Grades 1-4b
Grades 3-4b
Adverse Reaction

ZEJULA
(n=484)
%

Placebo ZEJULA Placebo
(n=244) (n=484) (n=244)
%
%
%

Blood and lymphatic system disorders
Thrombocytopenia

66

5

39

0.4

Anemia

64

18

31

2

42

8

21

1

28

9

5

0.4

Nausea

57

28

1

1

Constipation

40

20

1

0.4

Vomiting

22

12

1

1

Neutropenia

c

Leukopeniad
Gastrointestinal disorders

General disorders and administration site conditions
Fatigue

51

41

3

1

14

7

3

0.8

8

1

0
0

Investigations
AST/ALT elevation

Metabolism and nutrition disorders
Decreased appetite

19

Musculoskeletal and connective tissue disorders
Musculoskeletal pain

39

38

1

Headache

26

15

0.4

0

Dizziness

19

13

0

0.4

25

15

1

0.4

12

5

0.2

0

Nervous system disorders

Psychiatric disorders
Insomnia
Renal and urinary disorders
Acute kidney injurye

Respiratory, thoracic and mediastinal disorders
Dyspnea

22

13

0.4

1

Cough

18

15

0

0.4

18

7

6

1

Vascular disorders
Hypertension

AST/ALT=Aspartate transaminase/alanine aminotransferase
a
All adverse reactions in the table consist of grouped preferred terms
except for nausea, vomiting, decreased appetite, headache and
insomnia, which are single preferred terms.
b
Common Terminology Criteria for Adverse Events version 4.02.
c
Includes neutropenia, neutropenic infection, neutropenic sepsis, and
febrile neutropenia.
d
Includes leukopenia, lymphocyte count decreased, lymphopenia, and
white blood cell count decreased.
e
Includes blood creatinine increased, blood urea increased, acute
kidney injury, renal failure, and blood creatine increased.
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Grades 1-4
Abnormal
Laboratory Finding

c

Grades 3-4

ZEJULA
(n=484)
%

Placebo
(n=244)
%

ZEJULA
(n=484)
%

Placebo
(n=244)
%

87

66

29

1

Decreased
hemoglobin
Decreased
platelets
Decreased
leukocytes

74

13

37

0

71

36

9

0

Increased glucose

66

57

3

3

Decreased
neutrophils
Decreased
lymphocytes
Increased alkaline
phosphatase

66

25

23

1

51

29

7

3

46

21

1

0

Increased creatinine

40

23

0

0

Decreased
magnesium
Increased aspartate
aminotransferase
Increased alanine
aminotransferase

36

34

1

0

35

17

1

0.4

29

17

2

1

Patients Receiving ZEJULA with Dose Based on Baseline Weight
or Platelet Count in PRIMA: Among patients who received ZEJULA
with the dose based on weight and platelet count, the median
duration of treatment was 11 months (range: 1 day to 16 months).
Serious adverse reactions occurred in 27% of patients receiving
ZEJULA. Serious adverse reactions in >2% of patients were
anemia (8%) and thrombocytopenia (7%). No fatal adverse
reactions occurred.
Permanent discontinuation due to adverse reactions occurred in
14% of patients who received ZEJULA. Adverse reactions resulting in
permanent discontinuation in >2% of patients who received ZEJULA
included thrombocytopenia and anemia (3% each) and nausea
(2.4%). Adverse reactions led to dose reduction or interruption in 72%
of patients, most frequently from thrombocytopenia (40%), anemia
(23%), and neutropenia (15%).
Table 3 and Table 4 summarize adverse reactions and abnormal
laboratory findings in the group of patients who received ZEJULA.
Table 3: Adverse Reactions Reported in ≥10% of Patients Receiving
ZEJULA Based on Baseline Weight or Platelet Count in PRIMAa
Grades 1-4b
Adverse Reaction

ZEJULA
(n=169)
%

Placebo
(n=86)
%

Grades 3-4b
ZEJULA
(n=169)
%

Placebo
(n=86)
%

Blood and lymphatic system disorders
Thrombocytopenia

54

5

21

1

Anemia

50

28

23

1

Neutropeniac

36

8

15

1

Leukopenia

28

11

5

0

d

Table 4: Abnormal Laboratory Findings in ≥25% of All Patients
Receiving ZEJULA Based on Baseline Weight or Platelet Count
in PRIMA
Grades 1-4
Grades 3-4
ZEJULA
(n=169)
%

Placebo
(n=86)
%

ZEJULA
(n=169)
%

Placebo
(n=86)
%

Decreased
hemoglobin

81

70

21

0

Decreased
leukocytes

70

36

6

0

Decreased
platelets

63

15

18

0

Increased glucose
Decreased
neutrophils
Decreased
lymphocytes

63

56

2

1

60

27

15

0

52

30

5

4

43

17

1

0

44

30

0

0

41

22

0

0

31

19

1

0

28

15

2

2

Abnormal
Laboratory Finding

Increased alkaline
phosphatase
Decreased
magnesium
Increased creatinine
Increased aspartate
aminotransferase
Increased alanine
aminotransferase

Maintenance Treatment of Recurrent Ovarian Cancer
The safety of monotherapy with ZEJULA 300 mg once daily has been
studied in 367 patients with platinum-sensitive recurrent ovarian,
fallopian tube, and primary peritoneal cancer in the NOVA trial.
Adverse reactions in NOVA led to dose reduction or interruption in
69% of patients, most frequently from thrombocytopenia (41%) and
anemia (20%). The permanent discontinuation rate due to adverse
reactions in NOVA was 15%. The median exposure to ZEJULA in these
patients was 250 days.
Table 5 and Table 6 summarize the common adverse reactions and
abnormal laboratory findings, respectively, observed in patients
treated with ZEJULA in NOVA.
Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving
ZEJULA in NOVA
Grades 3-4a
Grades 1-4a
Adverse Reaction

ZEJULA
(n=367)
%

Placebo
(n=179)
%

ZEJULA
(n=367)
%

Placebo
(n=179)
%

Blood and lymphatic system disorders

Gastrointestinal disorders

Thrombocytopenia

61

5

29

0.6

Nausea

0

Anemia

50

7

25

0

1

Neutropenia

30

6

20

2

1

Leukopenia

17

8

5

0

10

2

0

0

Constipation
Vomiting

53
31
17

21
15
9

1
1
0

Fatigue

48

36

3

b

Cardiac disorders

General disorders and administration site conditions
0

Palpitations

Gastrointestinal disorders

Metabolism and nutrition disorders

Nausea

74

35

3

1

Constipation

40

20

0.8

2

0

Vomiting

34

16

2

0.6

0

Mucositis/stomatitis

20

6

0.5

0

Psychiatric disorders

Dyspepsia

18

12

0

0

Insomnia

Dry mouth

10

4

0.3

0

Decreased appetite

19

5

1

0

Nervous system disorders
Headache
Dizziness

22
14
21

17
13
14

1
0
0

0

General disorders and administration site conditions

Renal and urinary disorders
Acute kidney injurye

21

14

0

0

Dyspnea

18

10

0

1

17

9

5

2

Vascular disorders
Hypertension

Fatigue/asthenia

57

41

8

0.6

Metabolism and nutrition disorders

Respiratory, thoracic and mediastinal disorders

All adverse reactions in the table consist of grouped preferred terms
except for nausea, vomiting, decreased appetite, headache, and
insomnia, which are single preferred terms.

a

Common Terminology Criteria for Adverse Events version 4.02.
Includes neutropenia, neutropenic infection, neutropenic sepsis, and
febrile neutropenia.
d
Includes leukopenia, lymphocyte count decreased, lymphopenia, and
white blood cell count decreased.
e
Includes blood creatinine increased, blood urea increased, acute
kidney injury, renal failure, and blood creatine increased.
b

Table 2: Abnormal Laboratory Findings in ≥25% of All Patients
Receiving ZEJULA in PRIMA

Decreased appetite

25

15

0.3

0.6

Infections and infestations
Urinary tract
13
infection
Investigations

8

0.8

1

AST/ALT elevation

5

4

2

10

Table 5: Adverse Reactions Reported in ≥10% of Patients Receiving
ZEJULA in NOVA Cont’d
Grades 3-4a
Grades 1-4a
ZEJULA Placebo ZEJULA
(n=367) (n=179) (n=367)
%
%
%
Musculoskeletal and connective tissue disorders
Back pain
18
12
0.8
Nervous system disorders
Headache
26
11
0.3
Dizziness
18
8
0
Dysgeusia
10
4
0
Psychiatric disorders
Insomnia
27
8
0.3
Anxiety
11
7
0.3
Respiratory, thoracic, and mediastinal disorders
Nasopharyngitis
23
14
0
Dyspnea
20
8
1
Cough
16
5
0
Skin and subcutaneous tissue disorders
Rash
21
9
0.5
Vascular disorders
Hypertension
20
5
9
Adverse Reaction

Placebo
(n=179)
%
0
0
0
0
0
0.6
0
1
0
0
2

AST/ALT=Aspartate transaminase/alanine aminotransferase.
a
Common Terminology Criteria for Adverse Events version 4.02.
b
Includes preferred terms of neutropenic infection, neutropenic
sepsis, and febrile neutropenia.
Table 6: Abnormal Laboratory Findings in ≥25% of Patients
Receiving ZEJULA in NOVA
Grades 1-4
Abnormal Laboratory
Finding
Decrease in
hemoglobin
Decrease in platelet
count
Decrease in
white blood cell count
Decrease in absolute
neutrophil count
Increase in aspartate
aminotransferase
Increase in alanine
aminotransferase

Grades 3-4

ZEJULA
(n=367)
%

Placebo
(n=179)
%

ZEJULA Placebo
(n=367) (n=179)
%
%

85

56

25

0.5

72

21

35

0.5

66

37

7

0.7

53

25

21

2

36

23

1

0

28

15

1

2

The following adverse reactions and laboratory abnormalities
have been identified in ≥1 to <10% of the 367 patients receiving
ZEJULA in the NOVA trial and not included in the table: tachycardia,
peripheral edema, hypokalemia, bronchitis, conjunctivitis, gammaglutamyl transferase increased, blood creatinine increased, blood
alkaline phosphatase increased, weight decreased, depression,
and epistaxis.
Treatment of Advanced Ovarian Cancer after 3 or More
Chemotherapies
The safety of monotherapy with ZEJULA 300 mg once daily has been
studied in QUADRA, a single-arm study in 463 patients with recurrent
high-grade serous epithelial ovarian, fallopian tube, or primary
peritoneal cancer who had been treated with 3 or more prior lines of
therapy. The median duration of overall study treatment was 3 months
(range: 0.03 to 32 months). For the indicated QUADRA population, the
median duration was 4 months (range: 0.1 to 30 months).
Fatal adverse reactions occurred in 2% of patients, including
cardiac arrest.
Serious adverse reactions occurred in 43% of patients receiving
ZEJULA. Serious adverse reactions in >3% of patients were small
intestinal obstruction (7%), vomiting (6%), nausea (5%), and
abdominal pain (4%).
Permanent discontinuation due to adverse reactions (Grade 1 to 4)
occurred in 21% of patients who received ZEJULA.
Adverse reactions led to dose reduction or interruption in 73% of
patients receiving ZEJULA. The most common adverse reactions
(≥5%) resulting in dose reduction or interruption of ZEJULA were
thrombocytopenia (40%), anemia (21%), neutropenia (11%),
nausea (13%), vomiting (11%), fatigue (9%), and abdominal pain
(5%).
Table 7 and Table 8 summarize the common adverse reactions and
abnormal laboratory findings, respectively, observed in patients
treated with ZEJULA in QUADRA.

(continued on next page)

Table 7: Adverse Reactions Reported in ≥10% of Patients Receiving
ZEJULA in QUADRA
Grades 3-4a
Grades 1-4a
(n=463)
(n=463)
Adverse Reaction
%
%
Blood and lymphatic system disorders
Anemiab
Thrombocytopenia
Neutropenia

c

d

51

27

52

28

20

13

Gastrointestinal disorders
Nausea

67

10

Vomiting

44

8

Constipation

36

5

Abdominal pain

34

7

Diarrhea

17

0.2

General disorders and administration site conditions
Fatigue

56

7

Urinary tract infection

15

2

Investigations
Blood alkaline phosphatase
increased
AST/ALT elevation

11

2

11

1

27

2

Infections and infestations

Metabolism and nutrition disorders
Decreased appetite

Musculoskeletal and connective tissue disorders
Musculoskeletal pain

29

3

Headache

19

0.4

Dizziness

11

0

21

1

17

1

Nervous system disorders

Psychiatric disorders
Insomnia
Renal and urinary disorders
Acute kidney injury

Respiratory, thoracic and mediastinal disorders
Dyspnea

22

3

Cough

13

0

14

5

Vascular disorders
Hypertension

AST/ALT=Aspartate transaminase/alanine aminotransferase.
a
Common Terminology Criteria for Adverse Events version 4.02.
b
Anemia includes events with preferred terms of anemia, hemoglobin
decreased, anemia macrocytic, aplastic anemia, and normochromic
normocytic anemia.
c
Thrombocytopenia includes events with preferred terms of
thrombocytopenia and platelet count decreased.
d
Neutropenia includes events with preferred terms of neutropenia,
neutrophil count decreased, neutropenic infection, and neutropenic
sepsis.
Table 8: Abnormal Laboratory Findings in ≥25% of Patients Receiving
ZEJULA in QUADRA
Grades 1-4 Grades 3-4
Abnormal Laboratory Finding
(n=463)
(n=463)
%
%
Decreased hemoglobin
83
26
Increased glucose

66

5

Decreased platelets

60

28

Decreased lymphocytes

57

18

Decreased leukocytes

53

9

Decreased magnesium

46

1

Increased alkaline phosphatase
Increased gamma glutamyl
transferase
Increased creatinine

40

4

40

8

36

0.4

Decreased sodium

34

6

Decreased neutrophils

34

15

Increased aspartate aminotransferase

29

2

Decreased albumin

27

2

6.2 Postmarketing Experience
The following adverse reactions have been identified during
postapproval use of ZEJULA. Because these reactions are reported
voluntarily from a population of uncertain size, it is not always
possible to reliably estimate their frequency or establish a causal
relationship to drug exposure.
Blood and Lymphatic System Disorders: Pancytopenia.
Immune System Disorders: Hypersensitivity (including anaphylaxis).
Nervous System Disorders: Posterior reversible encephalopathy
syndrome (PRES).
Psychiatric Disorders: Confusional state/disorientation, hallucination,
cognitive impairment (e.g., memory impairment, concentration
impairment).
Respiratory, Thoracic, and Mediastinal Disorders: Non-infectious
pneumonitis.
Skin and Subcutaneous Tissue Disorders: Photosensitivity.
Vascular Disorders: Hypertensive crisis.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action, ZEJULA can cause fetal harm
when administered to pregnant women [see Clinical Pharmacology
(12.1) of full prescribing information]. There are no data regarding
the use of ZEJULA in pregnant women to inform the drug-associated
risk. ZEJULA has the potential to cause teratogenicity and/or embryofetal death since niraparib is genotoxic and targets actively dividing
cells in animals and patients (e.g., bone marrow) [see Warnings
and Precautions (5.2) and Nonclinical Toxicology (13.1) of full
prescribing information]. Due to the potential risk to a fetus based
on its mechanism of action, animal developmental and reproductive
toxicology studies were not conducted with niraparib. Apprise
pregnant women of the potential risk to a fetus.
The background risk of major birth defects and miscarriage for the
indicated population is unknown. In the U.S. general population, the
estimated background risk of major birth defects and miscarriage
in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
8.2 Lactation
Risk Summary
No data are available regarding the presence of niraparib or its
metabolites in human milk, or on its effects on the breastfed child
or milk production. Because of the potential for serious adverse
reactions in a breastfed child, advise a lactating woman not to
breastfeed during treatment with ZEJULA and for 1 month after
receiving the final dose.
8.3 Females and Males of Reproductive Potential
ZEJULA can cause fetal harm when administered to a pregnant
woman [see Use in Specific Populations (8.1)].
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior
to initiating treatment with ZEJULA.
Contraception
Females: Advise females of reproductive potential to use effective
contraception during treatment with ZEJULA and for at least 6
months following the last dose.
Infertility
Males: Based on animal studies, ZEJULA may impair fertility in
males of reproductive potential [see Nonclinical Toxicology (13.1) of
full prescribing information].
8.4 Pediatric Use
The safety and effectiveness of ZEJULA have not been established
in pediatric patients.
8.5 Geriatric Use
In PRIMA, 39% of patients were aged 65 years or older and 10% were
aged 75 years or older. In NOVA, 35% of patients were aged 65 years
or older and 8% were aged 75 years or older. No overall differences
in safety and effectiveness of ZEJULA were observed between these
patients and younger patients but greater sensitivity of some older
individuals cannot be ruled out.
8.6 Renal Impairment
No dose adjustment is necessary for patients with mild (CLcr: 60 to
89 mL/min) to moderate (CLcr: 30 to 59 mL/min) renal impairment.
The degree of renal impairment was determined by creatinine
clearance as estimated by the Cockcroft-Gault equation. The safety
of ZEJULA in patients with severe renal impairment or end stage
renal disease undergoing hemodialysis is unknown.
8.7 Hepatic Impairment
For patients with moderate hepatic impairment, reduce the
starting dosage of niraparib to 200 mg once daily [see Dosage
and Administration (2.4) of full prescribing information]. Niraparib
exposure increased in patients with moderate hepatic impairment

[total bilirubin ≥1.5 x upper level of normal (ULN) to 3.0 x ULN and any
aspartate transaminase (AST) level]. Monitor patients for hematologic
toxicity and reduce the dose further, if needed [see Dosage and
Administration (2.3) of full prescribing information].
For patients with mild hepatic impairment (total bilirubin <1.5
x ULN and any AST level or bilirubin ≤ULN and AST>ULN), no dose
adjustment is needed.
The recommended dose of ZEJULA has not been established for
patients with severe hepatic impairment (total bilirubin >3.0 x
ULN and any AST level) [see Clinical Pharmacology (12.3) of full
prescribing information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling
(Patient Information).
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Advise patients to contact their healthcare provider if they experience
weakness, feeling tired, fever, weight loss, frequent infections,
bruising, bleeding easily, breathlessness, blood in urine or stool, and/
or laboratory findings of low blood cell counts or a need for blood
transfusions. This may be a sign of hematological toxicity or MDS or
AML, which has been reported in patients treated with ZEJULA [see
Warnings and Precautions (5.1)].
Bone Marrow Suppression
Advise patients that periodic monitoring of their blood counts is
required. Advise patients to contact their healthcare provider for new
onset of bleeding, fever, or symptoms of infection [see Warnings and
Precautions (5.2)].
Hypertension and Cardiovascular Effects
Advise patients to undergo blood pressure and heart rate monitoring
at least weekly for the first 2 months, then monthly for the first year of
treatment and periodically thereafter. Advise patients to contact their
healthcare provider if blood pressure is elevated [see Warnings and
Precautions (5.3)].
Posterior Reversible Encephalopathy Syndrome
Inform patients that they are at risk of developing posterior reversible
encephalopathy syndrome (PRES) that can present with signs and
symptoms including seizure, headaches, altered mental status, or
vision changes. Advise patients to contact their healthcare provider
if they develop any of these signs or symptoms [see Warnings and
Precautions (5.4)].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration
(2.2) of full prescribing information]. ZEJULA should be taken once
daily. Instruct patients that if they miss a dose of ZEJULA not to take an
extra dose to make up for the one that they missed. They should take
their next dose at the regularly scheduled time. Each capsule should be
swallowed whole. ZEJULA may be taken with or without food. Bedtime
administration may be a potential method for managing nausea.
Embryo-Fetal Toxicity
Advise females to inform their healthcare provider if they are pregnant
or become pregnant. Inform female patients of the risk to a fetus and
potential loss of the pregnancy [see Warnings and Precautions (5.5)
and Use in Specific Populations (8.1)].
Contraception
Advise females of reproductive potential to use effective
contraception during treatment with ZEJULA and for at least 6
months after receiving the last dose [see Use in Specific Populations
(8.3)].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1
month after the last dose [see Use in Specific Populations (8.2)].
Allergic Reactions to FD&C Yellow No. 5 (Tartrazine)
Advise patients that ZEJULA capsules contain FD&C Yellow No. 5
(tartrazine), which may cause allergic-type reactions (including
bronchial asthma) in certain susceptible persons or in patients who
also have aspirin hypersensitivity [see Warnings and Precautions
(5.6)].
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Form (BPI-SF) worst pain intensity progression and Brief Fatigue Inventory (BFI) worst
fatigue intensity progression (TABLE 1,
2 on page 41).1
A total of 1052 patients with metastatic castration-sensitive prostate cancer enrolled in
the TITAN trial and were randomly assigned
to apalutamide 240 mg daily or placebo. Both
groups received standard ADT.2
In earlier fi ndings,2 the median OS for
patients treated with apalutamide was not
reached (NR) vs 52.2 months for patients
assigned to placebo (HR, 0.65; 95% CI, 0.530.79; P < .0001). At 48 months, the OS rate
was 65.1% vs 51.8% in favor of apalutamide.
More than 50% of patients completed the
FACT-P questionnaires, and more than 62%
completed the BPI-SF and BFI questionnaires.1
Patients with nonmetastatic castration-resistant prostate cancer in the SPARTAN trial were
assigned to apalutamide (n = 806) or placebo
(n = 401). At a median follow-up of 52 months,
the median OS was 73.9 months (95% CI, 61.2NR) in the apalutamide group compared with
59.9 months (95% CI, 52.8-NR) in the placebo
group (HR, 0.78; 95% CI, 0.64-0.96; P = .016).3
More than 90% of patients from this study
completed the FACT-P questionnaire.1
The FDA approved apalutamide for nonmetastatic castration-resistant prostate cancer in February 2018 based on results from
the SPARTAN trial.4
Investigators presented real-world evidence from the SPARTAN trial at the American Urological Association 2021 Annual
Meeting. The overall PSA response was
83.5% at 6 months after initiating apalutamide treatment and 86% at 12 months.5 TT
REFERENCES
1. Small EJ, Chi KN, Chowdhury S, et al. Association between patient-reported outcomes (PROs) and changes in prostate-specific antigen (PSA) in patients (pts) with advanced prostate cancer treated with
apalutamide (APA) in the SPARTAN and TITAN studies. J Clin Oncol.
2022;40(suppl 6):73. doi:10.1200/JCO.2022.40.6_suppl.073
2. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with
metastatic castration-sensitive prostate cancer: final survival analysis
of the randomized, double-blind, phase III TITAN study. J Clin Oncol.
2021;39(20):2294-2303. doi:10.1200/JCO.20.03488
3. Smith MR, Saad F, Chowdhury S, et al. Apalutamide and overall survival in prostate cancer. Eur Urol. 2021;79(1):150-158. doi:10.1016/j.

© taraki / stock.adobe.com

eururo.2020.08.011
4. FDA approves apalutamide for non-metastatic castration-resistant prostate cancer. FDA. Updated May 3, 2018. Accessed March 9,
2022. https://bit.ly/33sXJrU
5. Lowentritt B, Brown G, Kernen K, et al. Real-world effectiveness
and treatment adherence of apalutamide in non-metastatic castration-resistance prostate cancer patients. J Urol. 2021;206(suppl
3):e58. doi:10.1097/JU.0000000000001969.08

CONFERENCE COVERAGE

Study Identifies Potential
Predictive Biomarkers for
Response to Nivolumab/
Ipilimumab in Advanced RCC
B y N i c h o l e Tu c ke r

M

ULTIPLE
IMMUNE
CELL–
RELATED
parameters
have
been identified as biomarkers
of increased efficacy from treatment with
nivolumab (Opdivo) with or without ipilimumab (Yervoy) in patients with advanced
or metastatic clear cell renal cell carcinoma
(ccRCC), according to an analysis of the phase
2 TITAN-RCC clinical trial (NCT02917772).1
Results from the study were presented by
Marc-Oliver Grimm, MD, head of the Department of Urology at Jena University Hospital
in Germany, at the 2022 American Society
of Clinical Oncology Genitourinary Cancers Symposium. He revealed that having
4-1BB–expressing or LAG-3–expressing T
cells at baseline correlated with response to
nivolumab induction. Moreover, nivolumab/
ipilimumab boosts were associated with a
high proportion of PD-L1–expressing myeloid
cells and plasmacytoid dendritic cells during
boost cycles. Response to immune checkpoint inhibitors in patients with RCC appears
to vary. There is a need in the field to identify
key predictors of response to immunotherapy.
Given that a boost of nivolumab plus ipilimumab improved response compared with
nivolumab monotherapy in patients with
ccRCC treated in TITAN-RCC,2 investigators

assessed characteristics of blood-circulating
immune cell subsets within the study population to identify biomarkers of response.1

Main Study Analysis
TITAN-RCC included 207 patients with
ccRCC whose disease was metastatic or
locally advanced according to histologic
confi rmation. Patients were required to have
intermediate or high International Metastatic
RCC Database Consortium (IMDC) risk, be
either treatment naïve or previously treated
with 1 prior tyrosine kinase inhibitor, have
measurable disease per RECIST v1.1 criteria,
and have a Karnofsky performance score
of at least 70%.
Baseline characteristics of the intention-totreat (ITT) population of 207 patients showed
a median patient age of 65 years (range,
20-87) and the population was predominantly male (71%). In addition, 53% percent of
patients entered the study while in the fi rstline treatment setting and the remaining
47% were second line. In terms of IMDC risk
factors, 18% of the ITT population had a Karnofsky performance score below 80%; 65% had
an initial ccRCC diagnosis within 12 months
of study initiation; and laboratory values
including hemoglobin, platelet count, 
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neutrophil, and calcium were adequate.
Overall, 70% of the ITT population had
intermediate-risk disease, 25% had poor-risk
disease, and 4.3% had favorable-risk disease.
Among the 137 patients who received an
immunotherapeutic boost with nivolumab
and ipilimumab during the study, the median
age was 64 years (range, 20-86) and the
cohort was also 71% male. In addition, 48% of
the patients were treated in the fi rst line and
52% were second line. IMDC risk factors were
adequate and similar to those in the ITT population. Overall, 74% of the boost group had
intermediate-risk disease, 21% had poor-risk
disease, and 5.1% had favorable-risk disease.
“Patients received nivolumab induction
until week 16 and continued with nivolumab
maintenance upon remission. Patients who
had stable disease or progressive disease or
early progressive disease at week 8 continued up to 4 cycles,” explained Grimm during
the presentation. The 4 cycles included
immunotherapeutic boosts of nivolumab
3 kg/mg with ipilimumab 1 kg/mg in
patients who were stable after 4 cycles.
Nivolumab maintenance was then continued
in these patients at multiple time points
during induction and before each boost cycle.
In prior results from the study, patients
treated with nivolumab alone had an overall
response rate (ORR) of 23% compared with
33% in those who received nivolumab with
an immunotherapy boost. Patients treated
with the immunotherapy boost in the fi rstline setting had an ORR of 36% and 30% in
the second-line setting. Patients treated
with nivolumab induction in the fi rst-line
setting had an ORR of 28% and 17% in the
second-line setting.2

Immune Cell Analysis
Investigators looked at 198 samples from
patients with ccRCC, 105 of whom were
treated in the frontline setting and 93 of
whom were second line. The samples were
evaluated using multiparametric flow cytometry for frequency and phenotype of T cell,
monocyte, myeloid-derived suppressor cell
(MDSC), and dendritic cell (DC) subsets. Further, univariable and multivariable logistic
regression modeling was used to investigate
the association between treatment response
and immune parameters.1
By flow cytometry, immune response in
the monocytes, MDSCs, DCs, CD8-positive
T cells, and CD4-positive helper and regulatory T cells were evaluated. Further,
single-marker models were adjusted for age
and gender. Data showed that most of the

48

markers investigated had some correlation
with immune response except for CD8positive T cells like TIM-1, VISTA, OX40,
CD69, and CD28 compared with PD-1, LAG-3,
CTLA-4, and others. In the CD4-positive
T-cell category, only VISTA and CD69 were
not associated with immune response.
Results for responders to nivolumab induction were split into 3 categories. First, of those
with 4-1BB–positive, CD8-positive T cells at
baseline, 41 responded to therapy whereas
106 did not respond (odds ratio [OR], 1.03;
95% CI, 1.01-1.07). Among the patients with
4-1BB–positive, CD4-positive T cells at baseline, there were 43 responders and 106 nonresponders (OR, 1.05; 95% CI, 1.02-1.08). In the
last category of patients with LAG-3–positive,
CD4-positive T cells at baseline, 43 patients
had a response to nivolumab induction
whereas 106 did not respond (OR, 1.03; 95%
CI, 1.01-1.05).
Looking at CD14-positive monocytes and
plasmacytoid DCs, at the time of the fi rst
boost cycle, patients with CD86-positive
cells were most likely to respond to therapy
compared with those with CD40-positive
cells or PD-L1–positive cells. Also, ICOS positivity did not correlate with response to the
nivolumab/ipilimumab boost.
Across the board in CD14-expressing,
MDSC-expressing, and plasmacytoid DC–
expressing cells, PD-L1 expression correlated
with nonresponse to immunotherapy with
nivolumab plus ipilimumab boost at cycle
1. Only 4 patients with PD-L1 expression
in CD14-positive cells responded compared
with 41 nonresponders (OR, 1.22; 95% CI,
1.06-1.58). In patients with PD-L1 expression in MDSC, there were 4 responders and
30 nonresponders (OR, 1.44; 95% CI, 1.021.41). Finally, in patients who had PD-L1–
expressing plasmacytoid DCs, there were
only 7 responders vs 40 nonresponders (OR,
1.08; 95% CI, 1.01-1.17). “These immune cell
parameters may represent novel predictive
biomarkers for the response to nivolumab
and or nivolumab/ipilimumab therapy in
ccRCC,” stated Grimm. TT
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Adding Lenvatinib to Pembrolizumab
Does Not Extend Survival in
Advanced Urothelial Carcinoma
By Chris Ryan
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T

HE COMBINATION OF lenvatinib
(Lenvima) and pembrolizumab (Keytruda) induced comparable antitumor
activity compared with placebo plus pembrolizumab as frontline therapy in patients
with advanced urothelial carcinoma who were
ineligible for platinum-based chemotherapy,
according to results from the phase 3 LEAP011 trial (NCT03898180) presented during the
2022 American Society of Clinical Oncology
Genitourinary Cancers Symposium.1
The data showed that the combination of
lenvatinib and pembrolizumab generated a
median progression-free survival (PFS) of
4.5 months (95% CI, 4.0-6.0) compared with
4.0 months (95% CI, 2.7-5.4) for placebo plus
pembrolizumab (HR, 0.90; 95% CI, 0.72-1.14).
Within the lenvatinib arm, 56.7% of evaluable
patients experienced progression or death vs
62.8% in the placebo arm.
Furthermore, the lenvatinib group produced a median overall survival (OS) of
11.8 months (95% CI, 9.1-15.1) vs 12.9 months
(95% CI, 9.8-17.8) in the placebo group (HR,
1.14; 95% CI, 0.87-1.48). Deaths occurred in
44.5% and 44.6% of patients in the lenvatinib
and placebo arms, respectively.
“The antitumor activity observed with pembrolizumab plus placebo was consistent with
previous results of pembrolizumab monotherapy in similar populations of patients who
are cisplatin ineligible or who are ineligible
for any platinum-based chemotherapy,” lead
study author Yohann Loriot, MD, PhD, of Gustave Roussy Cancer Campus and University of
Paris-Saclay in Villejuif, France, said during
the presentation. “First-line pembrolizumab
monotherapy remains the standard of care in
the United States for patients who are ineligible for any platinum-based chemotherapy,
regardless of PD-L1 status.”
Pembrolizumab is an approved fi rst-line
therapy for patients with advanced urothelial carcinoma who are ineligible for platinum-based chemotherapy. Results from the
phase 2 KEYNOTE-052 trial (NCT02335424)
demonstrated the ability of pembrolizumab to
generate meaningful and durable responses
in cisplatin-ineligible patients.2 Findings

from KEYNOTE-052 served as the basis for
the accelerated approval of the agent in this
setting, which was subsequently converted
to a full approval in August 2021 in a platinum-ineligible population.3,4
When combined with pembrolizumab,
lenvatinib showed promising early activity
and manageable safety in previously treated
patients with advanced urothelial carcinoma,
regardless of PD-L1 status, based on
data from the phase 1b/2 KEYNOTE-146
trial (NCT02501096).5
The LEAP-011 trial aimed to examine
this combination in the fi rst-line setting
for patients with histologically confi rmed
advanced or metastatic urothelial carcinoma.
Patients were required to be ineligible for cisplatin-based chemotherapy and have tumors

with a PD-L1 combined positive score (CPS)
of 10 or higher or be ineligible for any platinum-based chemotherapy, regardless of PD-L1
status. Other eligibility criteria included
no prior systemic chemotherapy and an
ECOG performance status between 0 and 2.
The double-blinded, 1:1 randomized study
planned to enroll 694 patients and place
347 patients in both the lenvatinib and
placebo cohorts. An interim analysis of OS
and PFS was planned to follow 530 PFS
events, or approximately 24 months after
the fi rst patient was randomized. However,
an independent data monitoring committee,
which reviewed safety data every 3 months
and determined the benefit-to-risk ratio of
lenvatinib plus pembrolizumab based on
OS, PFS, and overall response rate (ORR) 
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data, recommended stopping enrollment
for the trial.
Ultimately, 487 patients were enrolled,
with 245 to the lenvatinib arm and 242 to the
placebo arm. Patients either received 20 mg
of oral lenvatinib once daily or placebo. All
patients were administered 200 mg of intravenous pembrolizumab once every 3 weeks
for up to 35 cycles.
The dual primary end points of the trial
were OS and PFS based on RECIST version
1.1 criteria by blinded independent central
review. Key secondary end points included
ORR, duration of response (DOR), disease
control rate, safety, and tolerability.
The median age of patients in the lenvatinib
arm was 74 years (range, 43-93) compared
with 73 years (range, 47-92) in the placebo
arm. In the lenvatinib and placebo arms,
respectively, most patients were male (69.0%
vs 76.0%), and most were ineligible for any
platinum agent with an ECOG performance
status of 2 (80.0% vs 80.2%). The remaining
patients were cisplatin ineligible with a CPS
of at least 10 (20.0% vs 19.8%). Other baseline
characteristics included lymph node–only
disease (24.1% vs 21.1%), visceral disease
(74.7% vs 76.4%), liver metastases (24.9% vs
26.0%), and hemoglobin of at least 10 g/dL
(89.8% vs 87.6%).
The lenvatinib arm achieved an ORR of
33.1% compared with a 28.9% ORR in the placebo arm. Additionally, the lenvatinib group
had a median DOR of 12.8 months (range,
1.2+ to 20.8+) compared with 19.3 months
(range, 1.4+ to 21.9+) in the placebo group.
Treatment-related adverse events (TRAEs)
of any grade were observed in 87.6% of
patients in the lenvatinib group and 69.0% of
patients in the placebo group. Grade 3 to 5
TRAEs occurred in 51.0% of patients in the
lenvatinib arm and 27.3% of patients in the
placebo arm. Notably, 19.9% of patients in
the lenvatinib arm discontinued any drug
because of a TRAE vs 9.1% of patients in the
placebo group. Specifically, 10.0% of patients
in the lenvatinib arm and 5.0% of patients
in the placebo arm discontinued pembrolizumab, 19.1% discontinued lenvatinib, 8.7%
discontinued placebo, and 7.9% in the lenvatinib arm and 3.3% in the placebo arm
discontinued both drugs.
The lenvatinib arm reported serious
TRAEs in 22.4% of patients, and 6 patients
died from a TRAE. The placebo arm reported
serious TRAEs in 9.9% of patients, and
1 patient died due to a TRAE. The duration
of treatment was 3.9 months (range, 0-23.4)
and 3.8 months (range, 0-25.0) in the lenvatinib and placebo groups, respectively.
The most common TRAEs of any grade in
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the lenvatinib and placebo arms, respectively,
were proteinuria (37.8% vs 18.6%),
hypothyroidism (36.5% vs 7.0%), hypertension (34.9% vs 7.0%), diarrhea (20.7% vs
10.3%), decreased appetite (14.5% vs 5.8%),
fatigue (14.5% vs 12.0%), increased lipase
(12.0% vs 7.0%), asthenia (12.0% vs 5.0%),
nausea (11.6% vs 8.3%), pruritus (11.2% vs
14.5%), dysphonia (10.8% vs 0.4%), and rash
(10.0% vs 5.8%). TT
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Neoadjuvant Avelumab/Axitinib Shows
Encouraging Efficacy in Renal Cell Carcinoma
By Jason Broderick

F

INDINGS FROM THE NEOAVAX trial
(NCT03341845) demonstrate that the
combination of the PD-L1 inhibitor
avelumab (Bavencio) and the tyrosine kinase
inhibitor (TKI) axitinib (Inlyta) is a promising neoadjuvant therapy for patients with
high-risk, nonmetastatic clear-cell renal
cell carcinoma (RCC). The findings were
presented at the 2022 American Society of
Clinical Oncology (ASCO) Genitourinary
Cancers Symposium.1
In the open-label, single-arm phase 2 trial,
neoadjuvant avelumab/axitinib induced a
partial response in 12 (30%) of 40 patients.
Median primary tumor downsizing was 20%
(range, +3.8% to 43.5%). Among patients with
a partial response, 10 of 12 were disease free
at the study data cutoff. At a median follow-up
of 23.5 months, the median overall survival
(OS) and median disease-free survival (DFS)
had not yet been reached. No patients had
progression of their primary tumor.
“This is the fi rst neoadjuvant trial reporting results from a combination of an immune
checkpoint inhibitor (ICI) and VEGFR-TKI for
locally advanced high-risk RCC,” said lead
study author Axel Bex, MD, PhD, of the Netherlands Cancer Institute. “The DFS data are
encouraging, supporting further evaluation,
although currently there are no randomized
neoadjuvant versus adjuvant ICI trials or
neoadjuvant versus adjuvant ICI/VEGFR-TKI
combination [trials in this setting].”
Explaining the background of the NEOAVAX trial, Bex said, “Antibodies targeting
PD-1/PD-L1 combined with VEGF inhibitors
are a fi rst-line standard of care for metastatic
RCC. Neoadjuvant use of these combinations may lead to downstaging and reduce
the risk of recurrence.”
Overall, 40 patients were enrolled in the
trial between May 2018 and October 2021.
The median patient age was 63 years (range,
47-74), 30% of patients were female, and 70%
of patients were male. The World Health
Organization performance status was 0 for
30 patients and 1 for 10 patients.
Baseline clinical TNM stages were as follows: T1b-T2b (n = 4), T3a (n = 24), T3b (n = 4),
and T4 (n = 8). “Ninety percent of the patients
had at least a T3 stage disease and higher,”
noted Bex. Biopsy grades were G1-2 (n = 27),
G3-4 (n = 11), and Gx (n = 2).
Across the population, 42.5% (n = 17) of

fatigue, nausea, hand-foot syndrome, and
elevated liver function tests.
Addressing the safety profi le of the surgery
that patients received after the neoadjuvant
regimen, Bex said, “Surgical adverse events
were as expected in this patient population
with locally advanced RCC.”
He also summarized the investigator findings from the exploratory biomarker analysis:
“With regards to biomarkers, patients with
recurrence had lower CD8+ densities after
treatment compared [with] patients without
recurrence. Spatial transcriptomics of posttreatment primary tumor tissue revealed focal
intratumoral differences in immune signatures and we are currently investigating this
further to see whether this may be one of the
reasons why these patients have recurrence.”
The combination of avelumab and axitinib
is approved by the FDA for the frontline
treatment of patients with advanced RCC.
The approval was based on results from
the pivotal phase 3 JAVELIN Renal 101 trial
(NCT02684006), which showed that the combination was associated with a 31% reduction
in the risk of disease progression or death
compared with sunitinib (Sutent) in patients
with treatment-naïve advanced RCC.2 TT

“Antibodies targeting
PD-1/PD-L1 combined with
VEGF inhibitors are a firstline standard of care
for metastatic RCC.
Neoadjuvant use of these
combinations may lead to
downstaging and reduce
the risk of recurrence.”
— AXEL BEX, MD, PHD

patients were clinically node positive. “Baseline lymph node diameter was a mean of
2.6 cm and the mean diameter of the primary
tumor was 10.3 cm, so by no means was
this a low-risk or intermediate-risk population,” explained Bex.
The study dose was axitinib at 5 mg twice
daily and avelumab at 10 mg/kg every
2 weeks (FIGURE 1). The primary end point
was partial response at week 12. Secondary
end points included DFS, OS, and safety; biomarker analysis on sequential tissue was an
exploratory end point.
Overall, 13 (32.5%) patients had disease
recurrence and 3 patients died of disease.
According to Bex there were no new safety
signals with the neoadjuvant regimen as
compared with previously reported safety
data for axitinib and avelumab. The majority
of adverse events (AEs) were grade 1/2. There
were 6 grade 3 AEs, comprising 1 case each
of hypertension, infusion-related reaction,

REFERENCES
1. Bex A, Abu-Ghanem Y, Van Thienen JV, et al. Efficacy, safety, and
biomarker analysis of neoadjuvant avelumab/axitinib in patients
(pts) with localized renal cell carcinoma (RCC) who are at high risk
of relapse after nephrectomy (NeoAvAx). J Clin Oncol. 2022;40(suppl
6):289. doi:10.1200/JCO.2022.40.6_suppl.289
2. FDA approves Bavencio (avelumab) plus Inlyta (axitinib) combination for patients with advanced renal cell carcinoma. News release.
Pfizer Inc. May 14, 2019. Accessed February 20, 2022. https://
on.pfizer.com/2HtdCzF
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PD

Screening 1-28 days

Axitinib 5-10 mg/BID

Surgery

Axitinib 5-10 mg/BID

Surgery

Avelumab 10 mg/kg IV Avelumab 10 mg/kg IV
BID, twice a day; IV, intravenous; PD, progressive disease.
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ES-SCLC

IMFINZI + EP: The only
IO combination with
3-year overall survival
1
in 1L ES-SCLC
Durvalumab (IMFINZI®) + etoposide with either cisplatin or
carboplatin is a Category 1, preferred treatment option for
first-line ES-SCLC2*†

See the new 3-year analysis at IMFINZIhcp.com/sclc
ES-SCLC=extensive-stage small cell lung cancer; EP=etoposide and either carboplatin or cisplatin; IO=immuno-oncology; 1L=first line.
*Preferred intervention=intervention that is based on superior efficacy, safety, and evidence, and, when appropriate, affordability. Category 1=based upon high-level evidence, there is uniform
National Comprehensive Cancer Network® (NCCN®) consensus that the intervention is appropriate. NCCN makes no warranties of any kind whatsoever regarding their content, use, or application
and disclaims any responsibility for their application or use in any way. To view the most recent and complete version of the guideline, go online to NCCN.org.
†
See the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for detailed recommendations, including other preferred treatment options.2

Indication
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the first-line treatment of adult patients with
extensive-stage small cell lung cancer (ES-SCLC).

Select Safety Information
There are no contraindications for IMFINZI® (durvalumab).

Immune-Mediated Adverse Reactions
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all possible severe and fatal
immune-mediated reactions. Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or
tissue. Immune-mediated adverse reactions can occur at any time after starting treatment or after discontinuation. Monitor patients
closely for symptoms and signs that may be clinical manifestations of underlying immune-mediated adverse reactions.

Please see Brief Summary of complete Prescribing Information on adjacent pages.

NEW CASPIAN 3-YEAR OVERALL SURVIVAL ANALYSIS

IMFINZI + EP: Sustained overall survival benefit at 3 years1
OVERALL SURVIVAL AT 3-YEAR PLANNED EXPLORATORY ANALYSIS‡
(median duration of follow-up 39.4 months)
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SUPERIOR OVERALL SURVIVAL AT INTERIM ANALYSIS3§

13-MONTH mOS
WITH IMFINZI + EP

VS

10.3-MONTH mOS
WITH EP ALONE

HR=0.73 (95% CI, 0.59-0.91; P=0.0047)

Safety and tolerability
• Serious adverse reactions occurred in 31% of patients receiving IMFINZI + EP at the interim analysis and in 33% of patients
receiving IMFINZI + EP at the 3-year analysis1,3
• The most frequent serious adverse reactions reported in ≥1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%), and chronic obstructive pulmonary disease (1.1%)3
• The most common adverse reactions (occurring in ≥20% of patients) were nausea, fatigue/asthenia, and alopecia3
• Discontinuation rates were the same with IMFINZI + EP and EP alone (9% in both arms)4
• Fatal adverse reactions occurred in 4.9% of patients receiving IMFINZI + EP. These include pancytopenia, sepsis, septic shock,
pulmonary artery thrombosis, pulmonary embolism, and hepatitis (1 patient each) and sudden death (2 patients)3
HR=hazard ratio; CI=confidence interval; mOS=median overall survival; OS=overall survival; Q3W=once every 3 weeks; Q4W=once every 4 weeks.
The planned exploratory 3-year OS analysis was conducted at ~3 years after the last patient was randomized, and was not formally tested for statistical significance. At the time of the 3-year
analysis, mOS was 12.9 months (95% CI, 11.3-14.7) with IMFINZI + EP vs 10.5 months (95% CI, 9.3-11.2) with EP alone (HR=0.71; 95% CI, 0.60-0.86). OS rates at 12, 24, and 36 months are
the estimated proportion of patients alive based on the 3-year analysis.1
§
The CASPIAN study is an open-label, multicenter, Phase III study of 805 treatment-naïve patients with ES-SCLC who were randomized 1:1:1 between 3 arms. Patients received IMFINZI 1500 mg
plus either carboplatin or cisplatin and etoposide Q3W (n=268) for 4 cycles, followed by IMFINZI 1500 mg Q4W until disease progression or unacceptable toxicity or either carboplatin or cisplatin
and etoposide Q3W (n=269) for 4 to 6 cycles. The third arm was IMFINZI plus an Investigational Agent and EP followed by IMFINZI maintenance (n=268). FDA approval was based on the results
from the planned interim analysis of the IMFINZI + EP and EP alone arms. Overall survival was the primary endpoint. At the time of the planned interim overall survival analysis with a median
duration of follow-up of 14.2 months, mOS was 13 months (95% CI, 11.5-14.8) with IMFINZI + EP vs 10.3 months (95% CI, 9.3-11.2) with EP alone (HR=0.73; 95% CI, 0.59-0.91; P=0.0047).3,4
‡

Select Safety Information (continued)
Immune-Mediated Adverse Reactions (continued)
Evaluate liver enzymes, creatinine, and thyroid function at
baseline and periodically during treatment. In cases of suspected
immune-mediated adverse reactions, initiate appropriate workup
to exclude alternative etiologies, including infection. Institute
medical management promptly, including specialty consultation
as appropriate. Withhold or permanently discontinue IMFINZI
depending on severity. See Dosing and Administration for
specific details. In general, if IMFINZI requires interruption or
discontinuation, administer systemic corticosteroid therapy (1 mg
to 2 mg/kg/day prednisone or equivalent) until improvement to
Grade 1 or less. Upon improvement to Grade 1 or less, initiate
corticosteroid taper and continue to taper over at least 1 month.
Consider administration of other systemic immunosuppressants
in patients whose immune-mediated adverse reactions are not
controlled with corticosteroid therapy.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The
incidence of pneumonitis is higher in patients who have received
prior thoracic radiation. In patients who did not receive recent
prior radiation, the incidence of immune-mediated pneumonitis
was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4
(0.4%) adverse reactions. In patients who received recent prior
radiation, the incidence of pneumonitis (including radiation
pneumonitis) in patients with unresectable Stage III NSCLC
following definitive chemoradiation within 42 days prior to
initiation of IMFINZI in PACIFIC was 18.3% (87/475) in patients
receiving IMFINZI and 12.8% (30/234) in patients receiving
placebo. Of the patients who received IMFINZI (475), 1.1% were
fatal and 2.7% were Grade 3 adverse reactions. The frequency
and severity of immune-mediated pneumonitis in patients who
did not receive definitive chemoradiation prior to IMFINZI were
similar in patients who received IMFINZI as a single agent or
with ES-SCLC when in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently
associated with diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroidrefractory immune-mediated colitis. In cases of corticosteroidrefractory colitis, consider repeating infectious workup to exclude
alternative etiologies. Immune-mediated colitis occurred in 2%
(37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions.
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis. Immunemediated hepatitis occurred in 2.8% (52/1889) of patients
receiving IMFINZI, including fatal (0.2%), Grade 4 (0.3%) and
Grade 3 (1.4%) adverse reactions.
Immune-Mediated Endocrinopathies
• Adrenal Insufficiency: IMFINZI can cause primary or
secondary adrenal insufficiency. For Grade 2 or higher
adrenal insufficiency, initiate symptomatic treatment,
including hormone replacement as clinically indicated.
Immune-mediated adrenal insufficiency occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.

• Hypophysitis: IMFINZI can cause immune-mediated
hypophysitis. Hypophysitis can present with acute symptoms
associated with mass effect such as headache, photophobia,
or visual field cuts. Hypophysitis can cause hypopituitarism.
Initiate symptomatic treatment including hormone
replacement as clinically indicated. Grade 3 hypophysitis/
hypopituitarism occurred in <0.1% (1/1889) of patients who
received IMFINZI.
• Thyroid Disorders: IMFINZI can cause immune-mediated
thyroid disorders. Thyroiditis can present with or without
endocrinopathy. Hypothyroidism can follow hyperthyroidism.
Initiate hormone replacement therapy for hypothyroidism or
institute medical management of hyperthyroidism as clinically
indicated.
• Thyroiditis: Immune-mediated thyroiditis occurred in 0.5%
(9/1889) of patients receiving IMFINZI, including Grade 3
(<0.1%) adverse reactions.
• Hyperthyroidism: Immune-mediated hyperthyroidism
occurred in 2.1% (39/1889) of patients receiving IMFINZI.
• Hypothyroidism: Immune-mediated hypothyroidism
occurred in 8.3% (156/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions.
• Type 1 Diabetes Mellitus, which can present with
diabetic ketoacidosis: Monitor patients for hyperglycemia or
other signs and symptoms of diabetes. Initiate treatment with
insulin as clinically indicated. Grade 3 immune-mediated type
1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis. Immunemediated nephritis occurred in 0.5% (10/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis.
Exfoliative dermatitis, including Stevens-Johnson Syndrome
(SJS), drug rash with eosinophilia and systemic symptoms
(DRESS), and toxic epidermal necrolysis (TEN), have occurred
with PD-1/L-1 blocking antibodies. Topical emollients and/or
topical corticosteroids may be adequate to treat mild to
moderate non-exfoliative rashes. Immune-mediated rash or
dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse
reactions occurred at an incidence of less than 1% each in
patients who received IMFINZI or were reported with the use of
other PD-1/PD-L1 blocking antibodies.
• Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
• Nervous system: Meningitis, encephalitis, myelitis and
demyelination, myasthenic syndrome/myasthenia gravis
(including exacerbation), Guillain-Barré syndrome, nerve
paresis, autoimmune neuropathy.

• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities
can occur. Some cases can be associated with retinal
detachment. Various grades of visual impairment to include
blindness can occur. If uveitis occurs in combination with
other immune-mediated adverse reactions, consider a
Vogt-Koyanagi-Harada-like syndrome, as this may require
treatment with systemic steroids to reduce the risk of
permanent vision loss.
• Gastrointestinal: Pancreatitis including increases in serum
amylase and lipase levels, gastritis, duodenitis.
• Musculoskeletal and connective tissue disorders:
Myositis/polymyositis, rhabdomyolysis and associated
sequelae including renal failure, arthritis, polymyalgia
rheumatic.
• Endocrine: Hypoparathyroidism
• Other (hematologic/immune): Hemolytic anemia, aplastic
anemia, hemophagocytic lymphohistiocytosis, systemic
inflammatory response syndrome, histiocytic necrotizing
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune
thrombocytopenia, solid organ transplant rejection.

Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related
reactions. Monitor for signs and symptoms of infusion-related
reactions. Interrupt, slow the rate of, or permanently discontinue
IMFINZI based on the severity. See Dosing and Administration
for specific details. For Grade 1 or 2 infusion-related reactions,
consider using pre-medications with subsequent doses.
Infusion-related reactions occurred in 2.2% (42/1889) of patients
receiving IMFINZI, including Grade 3 (0.3%) adverse reactions.

Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who
receive allogeneic hematopoietic stem cell transplantation
(HSCT) before or after being treated with a PD-1/L-1 blocking
antibody. Transplant-related complications include hyperacute
graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD,
hepatic veno-occlusive disease (VOD) after reduced intensity
conditioning, and steroid-requiring febrile syndrome (without an
identified infectious cause). These complications may occur
despite intervening therapy between PD-1/L-1 blockade and
allogeneic HSCT. Follow patients closely for evidence of
transplant-related complications and intervene promptly.
Consider the benefit versus risks of treatment with a PD-1/L-1
blocking antibody prior to or after an allogeneic HSCT.

Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies,
IMFINZI can cause fetal harm when administered to a pregnant
woman. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least
3 months after the last dose of IMFINZI.

IMFINZI is a registered trademark of the AstraZeneca group of companies.
©2021 AstraZeneca. All rights reserved. US-58276 10/21

Lactation
There is no information regarding the presence of IMFINZI in
human milk; however, because of the potential for adverse
reactions in breastfed infants from IMFINZI, advise women not to
breastfeed during treatment and for at least 3 months after the
last dose.

Adverse Reactions
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), the most
common adverse reactions (≥20%) were nausea (34%),
fatigue/asthenia (32%), and alopecia (31%). The most
common Grade 3 or 4 adverse reaction (≥3%) was fatigue/
asthenia (3.4%)
• In patients with extensive-stage SCLC in the CASPIAN study
receiving IMFINZI plus chemotherapy (n=265), IMFINZI was
discontinued due to adverse reactions in 7% of the patients
receiving IMFINZI plus chemotherapy. Serious adverse
reactions occurred in 31% of patients receiving IMFINZI
plus chemotherapy. The most frequent serious adverse
reactions reported in at least 1% of patients were febrile
neutropenia (4.5%), pneumonia (2.3%), anemia (1.9%),
pancytopenia (1.5%), pneumonitis (1.1%), and COPD (1.1%).
Fatal adverse reactions occurred in 4.9% of patients
receiving IMFINZI plus chemotherapy
The safety and effectiveness of IMFINZI have not been
established in pediatric patients.
Please see Brief Summary of complete Prescribing
Information on adjacent pages.
You are encouraged to report negative side effects of prescription
drugs to the FDA. Visit www.FDA.gov/medwatch or call
1-800-FDA-1088.
References: 1. Paz-Ares L, Chen Y, Reinmuth N, et al. Durvalumab ±
tremelimumab + platinum-etoposide in first-line extensive-stage SCLC
(ES-SCLC): 3-year overall survival update from the phase 3 CASPIAN
study [presentation]. Presented at: European Society for Medical Oncology
(ESMO) Virtual Annual Meeting; September 17-21, 2021. 2. Referenced
with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Small Cell Lung Cancer V.1.2022. ©National
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Published
August 9, 2021. Accessed August 16, 2021. To view the most recent and
complete version of the guideline, go online to NCCN.org. 3. IMFINZI®
(durvalumab) [Prescribing Information]. Wilmington, DE: AstraZeneca
Pharmaceuticals LP; 2021. 4. Paz-Ares L, Dvorkin M, Chen Y, et al.
Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line
treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised,
controlled, open-label, phase 3 trial. Lancet. 2019;394 (10212):1929-1939.

IMFINZI® (durvalumab) injection, for intravenous use

Brief Summary of Prescribing Information. For complete prescribing information consult official
package insert.
INDICATIONS AND USAGE
Small Cell Lung Cancer
IMFINZI, in combination with etoposide and either carboplatin or cisplatin, is indicated for the
first-line treatment of adult patients with extensive-stage small cell lung cancer (ES-SCLC).
DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dosages for IMFINZI as a single agent and IMFINZI in combination
with chemotherapy are presented in Table 1 [see Clinical Studies (14) in the full Prescribing
Information].
IMFINZI is administered as an intravenous infusion over 60 minutes.
Table 1. Recommended Dosages of IMFINZI
Indication Recommended IMFINZI dosage
Duration of
Therapy
Until disease
ES-SCLC Patients with a body weight of 30 kg and more:
progression or
1500 mg in combination with chemotherapy1 every
unacceptable
3 weeks (21 days) for 4 cycles,
toxicity
followed by 1500 mg every 4 weeks as a single agent
Patients with a body weight of less than 30 kg:
20 mg/kg in combination with chemotherapy1 every
3 weeks (21 days) for 4 cycles,
followed by 10 mg/kg every 2 weeks as a single agent
1

Administer IMFINZI prior to chemotherapy on the same day. When IMFINZI is administered in combination
with chemotherapy, refer to the Prescribing Information for etoposide and carboplatin or cisplatin for
dosing information.

Dosage Modifications for Adverse Reactions
No dose reduction for IMFINZI is recommended. In general, withhold IMFINZI for severe
(Grade 3) immune-mediated adverse reactions. Permanently discontinue IMFINZI for
life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3)
immune-mediated reactions that require systemic immunosuppressive treatment, or an
inability to reduce corticosteroid dose to 10 mg or less of prednisone or equivalent per day
within 12 weeks of initiating corticosteroids.
Dosage modifications for IMFINZI for adverse reactions that require management different
from these general guidelines are summarized in Table 2.
Table 2. Recommended Dosage Modifications for Adverse Reactions
Adverse Reaction
Severity1
Dosage Modification
Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information]
Grade 2
Withhold2
Pneumonitis
Grade 3 or 4
Permanently discontinue
Grade 2 or 3
Withhold2
Colitis
Grade 4
Permanently discontinue
ALT or AST increases to more than
3 and up to 8 times the ULN
or
Withhold2
total bilirubin increases to more
than 1.5 and up to 3 times ULN
Hepatitis with no tumor
involvement of the liver
ALT or AST increases to more than
8 times ULN
or
Permanently discontinue
total bilirubin increases to more
than 3 times the ULN
AST or ALT is more than 1 and
up to 3 times ULN at baseline and
increases to more than 5 and up to
10 times ULN
or
Withhold2
AST or ALT is more than 3 and
up to 5 times ULN at baseline and
Hepatitis with tumor
involvement of the liver3 increases to more than 8 and up to
10 times ULN
AST or ALT increases to more than
10 times ULN
or
Permanently discontinue
Total bilirubin increases to more
than 3 times ULN
Withhold until clinically
stable or permanently
Endocrinopathies
Grade 3 or 4
discontinue depending
on severity
Grade 2 or 3 increased blood
Withhold2
Nephritis with Renal
creatinine
Dysfunction
Grade 4 increased blood creatinine Permanently discontinue
2
Exfoliative Dermatologic Suspected SJS, TEN, or DRESS Withhold
Conditions
Confirmed SJS, TEN, or DRESS Permanently discontinue
Myocarditis
Grade 2, 3, or 4
Permanently discontinue
Grade 2
Withhold2
Neurological Toxicities
Grade 3 or 4
Permanently discontinue
Other Adverse Reactions
Interrupt or slow the rate
Infusion-related reactions Grade 1 or 2
of infusion
[see Warnings and
Precautions (5.2) in the full
Permanently discontinue
Prescribing Information] Grade 3 or 4
ALT = alanine aminotransferase, AST = aspartate aminotransferase, DRESS = Drug Rash with Eosinophilia
and Systemic Symptoms, SJS = Stevens Johnson Syndrome, TEN = toxic epidermal necrolysis,
ULN = upper limit normal
1
Based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
2
Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently
discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce
prednisone 10 mg per day or less (or equivalent) within 12 weeks of initiating steroids.
3
If AST and ALT are less than or equal to ULN at baseline in patients with liver involvement, withhold
or permanently discontinue IMFINZI based on recommendations for hepatitis with no liver involvement.

Preparation and Administration
Preparation
• Visually inspect drug product for particulate matter and discoloration prior to administration, whenever solution and container permit. Discard the vial if the solution is cloudy,
discolored, or visible particles are observed.
• Do not shake the vial.
• Withdraw the required volume from the vial(s) of IMFINZI and transfer into an intravenous
bag containing 0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP. Mix
diluted solution by gentle inversion. Do not shake the solution. The final concentration of
the diluted solution should be between 1 mg/mL and 15 mg/mL.
• Discard partially used or empty vials of IMFINZI.
Storage of Infusion Solution
• IMFINZI does not contain a preservative.
• Administer infusion solution immediately once prepared. If infusion solution is not
administered immediately and needs to be stored, the time from preparation should
not exceed:
° 28 days in a refrigerator at 2°C to 8°C (36°F to 46°F)
° 8 hours at room temperature up to 25°C (77°F)
• Do not freeze.
• Do not shake.
Administration
• Administer infusion solution intravenously over 60 minutes through an intravenous line
containing a sterile, low-protein binding 0.2 or 0.22 micron in-line filter.
• Do not co-administer other drugs through the same infusion line.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Immune-Mediated Adverse Reactions
IMFINZI is a monoclonal antibody that belongs to a class of drugs that bind to either the
programmed death-receptor 1 (PD-1) or the PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1
pathway, thereby removing inhibition of the immune response, potentially breaking peripheral
tolerance and inducing immune-mediated adverse reactions. Important immune-mediated
adverse reactions listed under Warnings and Precautions may not include all possible severe
and fatal immune-mediated reactions.
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ
system or tissue. Immune-mediated adverse reactions can occur at any time after starting
treatment with a PD-1/PD-L1 blocking antibody. While immune-mediated adverse reactions
usually manifest during treatment with PD-1/PD-L1 blocking antibodies, immune-mediated
adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies.
Early identification and management of immune-mediated adverse reactions are essential to
ensure safe use of PD-1/PD-L1 blocking antibodies. Monitor patients closely for symptoms and
signs that may be clinical manifestations of underlying immune-mediated adverse reactions.
Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during
treatment. In cases of suspected immune-mediated adverse reactions, initiate appropriate
workup to exclude alternative etiologies, including infection. Institute medical management
promptly, including specialty consultation as appropriate.
Withhold or permanently discontinue IMFINZI depending on severity [see Dosage and
Administration (2.2) in the full Prescribing Information]. In general, if IMFINZI requires
interruption or discontinuation, administer systemic corticosteroid therapy (1 mg to
2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon
improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least
1 month. Consider administration of other systemic immunosuppressants in patients whose
immune-mediated adverse reactions are not controlled with corticosteroid therapy.
Toxicity management guidelines for adverse reactions that do not necessarily require
systemic steroids (e.g., endocrinopathies and dermatologic reactions) are discussed below.
Immune-Mediated Pneumonitis
IMFINZI can cause immune-mediated pneumonitis. The incidence of pneumonitis is higher in
patients who have received prior thoracic radiation.
In Patients Who did Not Receive Recent Prior Radiation
In patients who received IMFINZI on clinical trials in which radiation therapy was generally not
administered immediately prior to initiation of IMFINZI, the incidence of immune-mediated
pneumonitis was 2.4% (34/1414), including fatal (<0.1%), and Grade 3-4 (0.4%) adverse
reactions. Events resolved in 19 of the 34 patients and resulted in permanent discontinuation
in 5 patients. Systemic corticosteroids were required in 19 patients (19/34) with pneumonitis
who did not receive chemoradiation prior to initiation of IMFINZI.
In Patients Who Received Recent Prior Radiation
The incidence of pneumonitis (including radiation pneumonitis) in patients with unresectable
Stage III NSCLC following definitive chemoradiation within 42 days prior to initiation of
IMFINZI in PACIFIC was 18.3% (87/475) in patients receiving IMFINZI and 12.8% (30/234) in
patients receiving placebo. Of the patients who received IMFINZI (475) 1.1% were fatal and
2.7% were Grade 3 adverse reactions. Events resolved in 50 of the 87 patients and resulted
in permanent discontinuation in 27 patients.
Systemic corticosteroids were required in 64 patients (64/87) with pneumonitis who had
received chemoradiation prior to initiation of IMFINZI, while 2 patients required use of
infliximab with high-dose steroids.
The frequency and severity of immune-mediated pneumonitis in patients who did not receive
definitive chemoradiation prior to IMFINZI were similar whether IMFINZI was given as a single
agent in patients with various cancers in a pooled data set or in patients with ES-SCLC when
given in combination with chemotherapy.
Immune-Mediated Colitis
IMFINZI can cause immune-mediated colitis that is frequently associated with diarrhea.
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with
corticosteroid-refractory immune-mediated colitis. In cases of corticosteroid-refractory
colitis, consider repeating infectious workup to exclude alternative etiologies.
Immune-mediated colitis occurred in 2% (37/1889) of patients receiving IMFINZI, including
Grade 4 (<0.1%) and Grade 3 (0.4%) adverse reactions. Events resolved in 27 of the 37
patients and resulted in permanent discontinuation in 8 patients. Systemic corticosteroids
were required in all patients with immune-mediated colitis, while 2 patients (2/37) required
other immunosuppressants (e.g. infliximab, mycophenolate).
Immune-Mediated Hepatitis
IMFINZI can cause immune-mediated hepatitis.
Immune-mediated hepatitis occurred in 2.8% (52/1889) of patients receiving IMFINZI,
including fatal (0.2%), Grade 4 (0.3%) and Grade 3 (1.4%) adverse reactions. Events resolved
in 21 of the 52 patients and resulted in permanent discontinuation of IMFINZI in 6 patients.
Systemic corticosteroids were required in all patients with immune-mediated hepatitis, while
2 patients (2/52) required use of mycophenolate with high-dose steroids.

Immune-Mediated Endocrinopathies
Adrenal Insufficiency:
IMFINZI can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically
indicated. Withhold or permanently discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Immune-mediated adrenal insufficiency occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 1 of the
9 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in all patients with adrenal insufficiency; of these,
the majority remained on systemic corticosteroids.
Hypophysitis:
IMFINZI can cause immune-mediated hypophysitis. Hypophysitis can present with acute
symptoms associated with mass effect such as headache, photophobia, or visual field cuts.
Hypophysitis can cause hypopituitarism. Initiate symptomatic treatment including hormone
replacement as clinically indicated. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 hypophysitis/hypopituitarism occurred in <0.1% (1/1889) of patients who received
IMFINZI. Treatment with systemic corticosteroids was administered in this patient. The event
did not lead to permanent discontinuation of IMFINZI.
Thyroid Disorders:
IMFINZI can cause immune-mediated thyroid disorders. Thyroiditis can present with or
without endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone
replacement therapy for hypothyroidism or institute medical management of hyperthyroidism
as clinically indicated. Withhold or discontinue IMFINZI based on the severity [see Dosage
and Administration (2.2) in the full Prescribing Information].
Thyroiditis: Immune-mediated thyroiditis occurred in 0.5% (9/1889) of patients receiving
IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 4 of the 9 patients
and resulted in permanent discontinuation in 1 patient. Systemic corticosteroids were
required in 3 patients (3/9) with immune-mediated thyroiditis, while 8 patients (8/9) required
endocrine therapy.
Hyperthyroidism: Immune-mediated hyperthyroidism occurred in 2.1% (39/1889) of patients
receiving IMFINZI. Events resolved in 30 of the 39 patients and did not lead to permanent
discontinuation of IMFINZI in any patients. Systemic corticosteroids were required in
9 patients (9/39) with immune-mediated hyperthyroidism, while 35 patients (35/39)
required endocrine therapy.
Hypothyroidism: Immune-mediated hypothyroidism occurred in 8.3% (156/1889) of patients
receiving IMFINZI, including Grade 3 (<0.1%) adverse reactions. Events resolved in 31 of
the 156 patients and did not lead to permanent discontinuation of IMFINZI in any patients.
Systemic corticosteroids were required in 11 patients (11/156) and the majority of patients
(152/156) required long-term thyroid hormone replacement.
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis: Monitor patients for
hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as
clinically indicated. Withhold or permanently discontinue IMFINZI based on the severity [see
Dosage and Administration (2.2) in the full Prescribing Information].
Grade 3 immune-mediated type 1 diabetes mellitus occurred in <0.1% (1/1889) of patients
receiving IMFINZI. This patient required long-term insulin therapy and IMFINZI was permanently
discontinued. Two additional patients (0.1%, 2/1889) had events of hyperglycemia requiring
insulin therapy that did not resolve at the time of reporting.
Immune-Mediated Nephritis with Renal Dysfunction
IMFINZI can cause immune-mediated nephritis.
Immune-mediated nephritis occurred in 0.5% (10/1889) of patients receiving IMFINZI,
including Grade 3 (<0.1%) adverse reactions. Events resolved in 5 of the 10 patients and
resulted in permanent discontinuation in 3 patients. Systemic corticosteroids were required
in all patients with immune-mediated nephritis.
Immune-Mediated Dermatology Reactions
IMFINZI can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including
Stevens Johnson Syndrome (SJS), drug rash with eosinophilia and systemic symptoms
(DRESS), and toxic epidermal necrolysis (TEN), has occurred with PD-1/L-1 blocking
antibodies. Topical emollients and/or topical corticosteroids may be adequate to treat mild
to moderate non-exfoliative rashes. Withhold or permanently discontinue IMFINZI depending
on severity [see Dosage and Administration (2.2) in the full Prescribing Information].
Immune-mediated rash or dermatitis occurred in 1.8% (34/1889) of patients receiving
IMFINZI, including Grade 3 (0.4%) adverse reactions. Events resolved in 19 of the 34 patients
and resulted in permanent discontinuation in 2 patients. Systemic corticosteroids were
required in all patients with immune-mediated rash or dermatitis.
Other Immune-Mediated Adverse Reactions
The following clinically significant, immune-mediated adverse reactions occurred at an
incidence of less than 1% each in patients who received IMFINZI or were reported with the
use of other PD-1/PD-L1 blocking antibodies.
Cardiac/vascular: Myocarditis, pericarditis, vasculitis.
Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/
myasthenia gravis (including exacerbation), Guillain-Barré syndrome, nerve paresis,
autoimmune neuropathy.
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities can occur. Some cases can be
associated with retinal detachment. Various grades of visual impairment to include blindness
can occur. If uveitis occurs in combination with other immune-mediated adverse reactions,
consider a Vogt-Koyanagi-Harada-like syndrome, as this may require treatment with systemic
steroids to reduce the risk of permanent vision loss.
Gastrointestinal: Pancreatitis including increases in serum amylase and lipase levels,
gastritis, duodenitis.
Musculoskeletal and connective tissue disorders: Myositis/polymyositis, rhabdomyolysis
and associated sequelae including renal failure, arthritis, polymyalgia rheumatic.
Endocrine: Hypoparathyroidism
Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic
lymphohistiocytosis, systemic inflammatory response syndrome, histiocytic necrotizing
lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenia, solid organ
transplant rejection.
Infusion-Related Reactions
IMFINZI can cause severe or life-threatening infusion-related reactions.
Monitor for signs and symptoms of infusion-related reactions. Interrupt, slow the rate of,
or permanently discontinue IMFINZI based on the severity [see Dosage and Administration
(2.2) in the full Prescribing Information]. For Grade 1 or 2 infusion-related reactions, consider
using pre-medications with subsequent doses.

IMFINZI® (durvalumab) injection, for intravenous use
Infusion-related reactions occurred in 2.2% (42/1889) of patients receiving IMFINZI,
including Grade 3 (0.3%) adverse reactions.
Complications of Allogeneic HSCT after IMFINZI
Fatal and other serious complications can occur in patients who receive allogeneic
hematopoietic stem cell transplantation (HSCT) before or after being treated with a PD-1/L-1
blocking antibody. Transplant-related complications include hyperacute graft-versushost-disease (GVHD), acute GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD)
after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an
identified infectious cause). These complications may occur despite intervening therapy
between PD-1/L-1 blockade and allogeneic HSCT.
Follow patients closely for evidence of transplant-related complications and intervene
promptly. Consider the benefit versus risks of treatment with a PD-1/L-1 blocking antibody
prior to or after an allogeneic HSCT.
Embryo-Fetal Toxicity
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman. In animal reproduction studies, administration
of durvalumab to cynomolgus monkeys from the onset of organogenesis through delivery
resulted in increased premature delivery, fetal loss and premature neonatal death. Advise
pregnant women of the potential risk to a fetus. Advise females of reproductive potential to
use effective contraception during treatment with IMFINZI and for at least 3 months after
the last dose of IMFINZI [see Use in Specific Populations (8.1, 8.3) in the full Prescribing
Information].

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study (cont’d)
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
Adverse Reaction

Table 5. Adverse Reactions Occurring in ≥ 10% Patients in the CASPIAN study
IMFINZI with etoposide
and either carboplatin
or cisplatin
N = 265
All Grades
Grade 3-4
(%)
(%)
Respiratory, thoracic and mediastinal disorders
Cough/Productive Cough
15
0.8
Gastrointestinal disorders
Nausea
34
0.4
Constipation
17
0.8
Vomiting
15
0
Diarrhea
10
1.1
Endocrine disorders
10
0
Hyperthyroidisma
Adverse Reaction

Skin and subcutaneous tissue disorders
Alopecia
31
11
Rashb

1.1
0

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

9

0

34
19
17
11

1.9
0
1.1
1.1

0.4

0

34
6

0.8
0

All Grades
(%)

Grade 3-4
(%)

Etoposide and
either carboplatin
or cisplatin
N = 266
All Grades
(%)

Grade 3-4
(%)

3.4

32

2.3

0.8

17

0.8

General disorders and administration site conditions
Fatigue/Asthenia

32

Metabolism and nutrition disorders
Decreased appetite

18

a Includes hyperthyroidism and Basedow’s disease
b Includes rash erythematous, rash generalized, rash

macular, rash maculopapular, rash papular, rash
pruritic, rash pustular, erythema, eczema, rash and dermatitis

Table 6 summarizes the laboratory abnormalities that occurred in at least 20% of patients
treated with IMFINZI plus chemotherapy.
Table 6. Laboratory Abnormalities Worsening from Baseline Occurring in ≥ 20%1 of
Patients in the CASPIAN study

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling.
• Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1) in the full
Prescribing Information].
• Infusion-Related Reactions [see Warnings and Precautions (5.2) in the full Prescribing
Information].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed in practice.
The data described in the Warnings and Precautions section reflect exposure to IMFINZI
in 1889 patients from the PACIFIC study (a randomized, placebo-controlled study that
enrolled 475 patients with Stage III NSCLC), Study 1108 (an open-label, single-arm,
multicohort study that enrolled 970 patients with advanced solid tumors), and an additional
open-label, single-arm trial that enrolled 444 patients with metastatic lung cancer, an
indication for which durvalumab is not approved. In these trials, IMFINZI was administered
at a dose of 10 mg/kg every 2 weeks. Among the 1889 patients, 38% were exposed for
6 months or more and 18% were exposed for 12 months or more. The data also reflect
exposure to IMFINZI in combination with chemotherapy in 265 patients from the CASPIAN
study (a randomized, open-label study in patients with ES-SCLC). In the CASPIAN study,
IMFINZI was administered at a dose of 1500 mg every 3 or 4 weeks.
The data described in this section reflect exposure to IMFINZI in patients with ES-SCLC
enrolled in the CASPIAN study.
Small Cell Lung Cancer
The safety of IMFINZI in combination with etoposide and either carboplatin or cisplatin in
previously untreated ES-SCLC was evaluated in CASPIAN, a randomized, open-label, multicenter, active-controlled trial. A total of 265 patients received IMFINZI 1500 mg in combination
with chemotherapy every 3 weeks for 4 cycles followed by IMFINZI 1500 mg every 4 weeks
until disease progression or unacceptable toxicity. The trial excluded patients with active or
prior autoimmune disease or with medical conditions that required systemic corticosteroids or
immunosuppressants [see Clinical Studies (14.3) in the full Prescribing Information]. Among
265 patients receiving IMFINZI, 49% were exposed for 6 months or longer and 19% were
exposed for 12 months or longer.
Among 266 patients receiving chemotherapy alone, 57% of the patients received 6 cycles
of chemotherapy and 8% of the patients received prophylactic cranial irradiation (PCI)
after chemotherapy.
IMFINZI was discontinued due to adverse reactions in 7% of the patients receiving IMFINZI
plus chemotherapy. These include pneumonitis, hepatotoxicity, neurotoxicity, sepsis, diabetic
ketoacidosis and pancytopenia (1 patient each). Serious adverse reactions occurred in 31% of
patients receiving IMFINZI plus chemotherapy. The most frequent serious adverse reactions
reported in at least 1% of patients were febrile neutropenia (4.5%), pneumonia (2.3%),
anemia (1.9%), pancytopenia (1.5%), pneumonitis (1.1%) and COPD (1.1%). Fatal adverse
reactions occurred in 4.9% of patients receiving IMFINZI plus chemotherapy. These include
pancytopenia, sepsis, septic shock, pulmonary artery thrombosis, pulmonary embolism, and
hepatitis (1 patient each) and sudden death (2 patients). The most common adverse reactions
(occurring in ≥ 20% of patients) were nausea, fatigue/asthenia and alopecia.
Table 5 summarizes the adverse reactions that occurred in patients treated with IMFINZI
plus chemotherapy.
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Laboratory Abnormality
Chemistry
Hyponatremia
Hypomagnesemia
Hyperglycemia
Increased Alkaline Phosphatase
Increased ALT
Increased AST
Hypocalcemia
Blood creatinine increased
Hyperkalemia
TSH decreased < LLN4 and
≥ LLN at baseline
Hematology
Neutropenia
Lymphopenia
Anemia
Thrombocytopenia

IMFINZI with Etoposide
and either Carboplatin
or Cisplatin
Grade2 3 or 4 (%)3

Etoposide and either
Carboplatin or
Cisplatin
Grade2 3 or 4 (%)3

11
11
5
4.9
4.9
4.6
3.5
3.4
1.5
NA

13
6
5
3.5
2.7
1.2
2.4
1.1
3.1
NA

41
14
13
12

48
13
22
15

1

The frequency cut off is based on any grade change from baseline
Graded according to NCI CTCAE version 4.03
Each test incidence is based on the number of patients who had both baseline and at least one on-study
laboratory measurement available: IMFINZI (range: 258 to 263) and chemotherapy (range: 253 to 262)
except magnesium IMFINZI + chemotherapy (18) and chemotherapy (16)
4
LLN = lower limit of normal
2
3

Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of
antibody formation is highly dependent on the sensitivity and specificity of the assay.
Additionally, the observed incidence of antibody (including neutralizing antibody) positivity
in an assay may be influenced by several factors including assay methodology, sample
handling, timing of sample collection, concomitant medications, and underlying disease. For
these reasons, comparison of the incidence of antibodies to durvalumab to the incidence of
antibodies to other products may be misleading.
Of 2280 patients who received IMFINZI 10 mg/kg every 2 weeks or 20 mg/kg every 4 weeks as
a single-agent, 69 patients (3%) tested positive for treatment-emergent anti-drug antibodies
(ADA) and 12 (0.5%) tested positive for neutralizing antibodies. The development of ADA
against durvalumab appears to have no clinically relevant effect on its pharmacokinetics
or safety.
Of 201 patients in the CASPIAN study who received IMFINZI 1500 mg every 3 weeks in
combination with chemotherapy for four doses followed by IMFINZI 1500 mg every 4 weeks
no patients tested positive for treatment-emergent ADA.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk summary
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full
Prescribing Information]. There are no data on the use of IMFINZI in pregnant women.
In animal reproduction studies, administration of durvalumab to pregnant cynomolgus
monkeys from the confirmation of pregnancy through delivery resulted in an increase in
premature delivery, fetal loss, and premature neonatal death (see Data). Human immunoglobulin G1 (IgG1) is known to cross the placental barrier; therefore, durvalumab has the
potential to be transmitted from the mother to the developing fetus. Apprise pregnant women
of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
As reported in the literature, the PD-1/PD-L1 pathway plays a central role in preserving
pregnancy by maintaining maternal immune tolerance to the fetus. In mouse allogeneic
pregnancy models, disruption of PD-L1 signaling was shown to result in an increase in fetal
loss. The effects of durvalumab on prenatal and postnatal development were evaluated in
reproduction studies in cynomolgus monkeys. Durvalumab was administered from the
confirmation of pregnancy through delivery at exposure levels approximately 6 to 20 times
higher than those observed at the recommended clinical dose of 10 mg/kg (based on

AUC). Administration of durvalumab resulted in premature delivery, fetal loss (abortion and
stillbirth), and increase in neonatal deaths. Durvalumab was detected in infant serum on
postpartum Day 1, indicating the presence of placental transfer of durvalumab. Based on its
mechanism of action, fetal exposure to durvalumab may increase the risk of developing
immune-mediateddisorders or altering the normal immune response and immune-mediated
disorders have been reported in PD-1 knockout mice.
Lactation
Risk Summary
There is no information regarding the presence of durvalumab in human milk, the effects on
the breastfed infant, or the effects on milk production. Human IgG1 is excreted in human milk.
Durvalumab was present in the milk of lactating cynomolgus monkeys and was associated
with premature neonatal death (see Data).
Because of the potential for adverse reactions in breastfed infants, advise women not to
breastfeed during treatment with IMFINZI and for at least 3 months after the last dose.
Data
In lactating cynomolgus monkeys, durvalumab was present in breast milk at about 0.15%
of maternal serum concentrations after administration of durvalumab from the confirmation
of pregnancy through delivery at exposure levels approximately 6 to 20 times higher than
those observed at the recommended clinical dose of 10 mg/kg (based on AUC). Administration
of durvalumab resulted in premature neonatal death.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action and data from animal studies, IMFINZI can cause fetal
harm when administered to a pregnant woman [see Use in Specific Populations (8.1) in
the full Prescribing Information]. Advise females of reproductive potential to use effective
contraception during treatment with IMFINZI and for at least 3 months following the last
dose of IMFINZI.
Pediatric Use
The safety and effectiveness of IMFINZI have not been established in pediatric patients.
Geriatric Use
Of the 476 patients treated with IMFINZI in the PACIFIC study, 45% were 65 years or older,
while 7.6% were 75 years or older. No overall differences in safety or effectiveness were
observed between patients 65 years or older and younger patients. The PACIFIC study did
not include sufficient numbers of patients aged 75 years and over to determine whether they
respond differently from younger patients.
Of the 265 patients with ES-SCLC treated with IMFINZI in combination with chemotherapy,
101 (38%) patients were 65 years or older and 19 (7.2%) patients were 75 years or older.
There were no clinically meaningful differences in safety or efficacy between patients 65 years
or older and younger patients.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated adverse reactions that may require
corticosteroid treatment and interruption or discontinuation of IMFINZI [see Warnings and
Precautions (5.1) in the full Prescribing Information], including:
• Pneumonitis: Advise patients to contact their healthcare provider immediately for
any new or worsening cough, chest pain, or shortness of breath.
• Hepatitis: Advise patients to contact their healthcare provider immediately for
jaundice, severe nausea or vomiting, pain on the right side of abdomen, lethargy, or
easy bruising or bleeding.
• Colitis: Advise patients to contact their healthcare provider immediately for diarrhea,
blood or mucus in stools, or severe abdominal pain.
• Endocrinopathies: Advise patients to contact their healthcare provider immediately
for signs or symptoms of hypothyroidism, hyperthyroidism, adrenal insufficiency,
type 1 diabetes mellitus, or hypophysitis.
• Nephritis: Advise patients to contact their healthcare provider immediately for signs
or symptoms of nephritis.
• Dermatological Reactions: Advise patients to contact their healthcare provider
immediately for signs or symptoms of severe dermatological reactions.
• Other Immune-Mediated Adverse Reactions: Advise patients to contact their
healthcare provider immediately for signs or symptoms of aseptic meningitis,
immune thrombocytopenia, myocarditis, hemolytic anemia, myositis, uveitis,
keratitis, and myasthenia gravis.
Infusion-Related Reactions:
• Advise patients to contact their healthcare provider immediately for signs or
symptoms of infusion-related reactions [see Warnings and Precautions (5.2) in the
full Prescribing Information].
Complications of Allogeneic HSCT:
• Advise patients of potential risk of post-transplant complications [see Warnings
and Precautions (5.3) in the full Prescribing Information].
Embryo-Fetal Toxicity:
• Advise females of reproductive potential that IMFINZI can cause harm to a fetus
and to inform their healthcare provider of a known or suspected pregnancy [see
Warnings and Precautions (5.4) and Use in Specific Populations (8.1, 8.3) in the
full Prescribing Information].
• Advise females of reproductive potential to use effective contraception during
treatment and for at least 3 months after the last dose of IMFINZI [see Use in
Specific Populations (8.3) in the full Prescribing Information].
Lactation:
• Advise female patients not to breastfeed while taking IMFINZI and for at least
3 months after the last dose [see Warnings and Precautions (5.4) and Use in
Specific Populations (8.2) in the full Prescribing Information].
Manufactured for:
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Wilmington, DE 19850
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US License No. 2043
IMFINZI is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2021
07/21 US-56259 8/21

2022 GENITOURINARY CANCERS SYMPOSIUM

Better HRQOL Outcomes
With Nivolumab/Cabozantinib Endure
in RCC Compared With Sunitinib
By Jackie Collins

A

T AN ALMOST 3-year median followup, health-related quality of life
(HRQOL) scores improved or were
maintained over time among patients with
advanced renal cell carcinoma (RCC) who
received nivolumab (Opdivo) plus cabozantinib (Cabometyx) compared with patients on
sunitinib (Sutent). Updated results from the
phase 3 CheckMate 9ER trial (NCT03141177)
were presented at the 2022 American Society
of Clinical Oncology Genitourinary Cancers
Symposium (ASCO GU).
“At nearly 3 years of follow-up, patients
continued to report improved HRQOL with
nivolumab plus cabozantinib compared with
sunitinib,” wrote the study authors, led by
David Cella, PhD, of Robert H. Lurie Comprehensive Cancer Center of Northwestern
University, in their poster. “Treatment with
nivolumab plus cabozantinib was observed
to reduce the risk of clinically meaningful
deterioration in HRQOL scores in comparison
with sunitinib, regardless of the defi nition of
deterioration (fi rst, confi rmed, or defi nitive).”
In the exploratory analysis presented at
ASCO GU, investigators assessed patientreported outcomes (PROs) using National
Comprehensive Cancer Network/Functional
Assessment of Cancer Therapy Kidney
Symptom Index – 19 Item Version (FKSI-19)
total score, which included disease-related
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symptoms (DRS), DRS-physical (DRS-P), and
functional well-being (FWB). They also used
the 3-level version of the EQ-5D (EQ-5D-3L),
which included the UK utility index and
visual analog scale (VAS).
Specifically, the FKSI-19 total score (range,
0-76) in the nivolumab plus cabozantinib
arm (n =323) was 58.74 (standard deviation [SD], 10.57) compared with 58.39 (SD,
9.92) in the sunitinib arm (n =328). The
DRS (range, 0-36) was 30.24 (SD, 5.19) vs
30.06 (SD, 5.03), the DRS-P (range, 0-48)
was 38.19 (SD, 6.96) vs 38.14 (SD, 6.47), and
the FWB (range, 0-12) was 7.17 (SD, 3.49) vs
7.08 (SD, 3.48) in the nivolumab plus cabozantinib group and sunitinib group, respectively.
Additionally, the EQ-5D-3L VAS (range,
0-100) was 74.23 (SD, 22.23) in patients
who received the doublet combination and
75.68 (SD, 20.92) in patients who received
sunitinib. The UK utility index (range, 0-1) was
0.78 (SD, 0.25) vs 0.73 (SD, 0.29), respectively.
In the open-label, randomized, multinational CheckMate 9ER trial, investigators
randomly assigned patients with previously
untreated advanced or metastatic RCC, 1:1,
to receive either nivolumab intravenously at
240 mg once every 2 weeks plus cabozantinib
by mouth at 40 mg once daily or sunitinib
by mouth at 50 mg once daily for 4 weeks of
each 6-week cycle.
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The investigators presented updated
efficacy data from CheckMate 9ER at the
ASCO GU symposium.
PRO score was an exploratory end point
assessed in all randomly assigned patients
in the study. PRO instruments—FKSI-19 and
EQ-5D-3L—were administered at baseline,
before the start of each treatment cycle,
and during follow-up visits 1 and 2 on days
30 and 100 from the last dose. The investigators also administered EQ-5D-3L every
3 months during survival follow-up.
FKSI-19 measured disease-related symptoms of kidney cancer, and higher scores
indicated better health state and effects
of HRQOL. VAS measured health status in
5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/
depression. Higher scores on both assessments were indicative of better health states.
For the FKSI-19, a form was defi ned as
evaluable if at least 50% of the items had
been completed. For EQ-5D-3L, a form was
defi ned as evaluable if the VAS item and
all 5 items of the descriptive system had
been completed.
Mixed-model repeated measures (MMRM)
were adjusted for baseline scores and stratification factors and included all common
time points (at baseline and every 6 weeks)
through week 151 (approximately 37 months).
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TA B L E . T I M E T O F I R S T A N D D E F I N I T I V E D E T E R I O R AT I O N I N T H E N I V O L U M A B / C A B O Z A N T I N I B A N D S U N I T I N I B A R M S O F T H E C H E C K M AT E 9 E R T R I A L 1

TIME TO FIRST DETERIORATION

TIME TO DEFINITIVE DETERIORATION

NIVOLUMAB +
CABOZANTINIB

SUNITINIB

HR (95% CI);
P VALUE

NIVOLUMAB +
CABOZANTINIB

SUNITINIB

HR (95% CI);
P VALUE

Total FKSI-19

6.24 months

3.48 months

0.71 (0.57-0.87); .0011

34.76 months

30.65 months

0.68 (0.52-0.90); .0070

DRS

12.48 months

5.78 months

0.70 (0.56-0.87); .0017

NR

34.50 months

0.53 (0.37-0.75); .0003

DRS-P

7.49 months

4.93 months

0.73 (0.59-0.91); .0050

NR

32.23 months

0.52 (0.38-0.72); < .0001

FWB

19.38 months

6.97 months

0.69 (0.54-0.87); .0019

NR

NR

0.79 (0.57-1.11); .1715

EQ-5D-3L VAS

13.86 months

4.67 months

0.74 (0.59-0.92); .0071

37.65 months

31.28 months

0.64 (0.48-0.86); .0026

UK Utility Index

6.87 months

5.55 months

0.86 (0.70-1.06); .1543

37.62 months

29.37 months

0.77 (0.59-1.02); .0653

DRS, disease-related symptoms; DRS-P, disease-related symptoms–physical; FKSI-19, Functional Assessment of Cancer Therapy–Kidney Symptom Index 19; FWB, functional well-being; NR, not reached.

PRO Score Change from Baseline
The authors highlighted the fact that PRO
completion rates in both treatment arms
were high (> 90%) at baseline but declined
over time. At 115 weeks, the completion
rates remained high in both treatment arms
(> 75%; except for week 109, when it was 73%
in the sunitinib arm). Baseline PRO scores
were comparable between the nivolumab plus
cabozantinib and sunitinib treatment groups
and showed relatively low symptom burden.
Longitudinal changes from baseline in PRO
scores were assessed using MMRM. Estimated
changes show that nivolumab plus cabozantinib had statistically significantly improved
HRQOL from baseline through week 151
(P < .05) in all scoring criteria except FWB.
Particularly, the overall least squares
(LS) mean change from baseline for FKSI-19
total score was –0.47 in the nivolumab plus
cabozantinib arm compared with –2.84 in
the sunitinib arm (P <.0001). The overall
LS mean changes for FKSI-19 DRS score
were 0.71 vs –0.46, respectively (P <.0001).
Regarding EQ-5D-3L health status score,
the overall LS mean change from baseline was 2.73 in the investigative arm vs
–0.95 in the control arm (P = .0001), and –0.01 vs
–0.06 (P =.001), respectively, for the EQ-5D3L UK utility index score.

Time-To-Event Analysis
The investigators conducted a time-todeterioration analysis for fi rst (TTFD),
confi rmed (TTCD), and defi nitive (TTDD)
deterioration events. Nivolumab plus
cabozantinib significantly reduced the risk
of fi rst and confi rmed deterioration in the
FKSI-19 total, DRS, DRS-P, and FWB scores
compared with sunitinib.
Specifically, TTFD for the FKSI-19
total score had a median time to event of
6.24 months in the nivolumab plus cabozantinib group compared with 3.48 months in
the sunitinib group (HR, 0.71; 95% CI, 0.57-

0.87; P =.0011; TABLE 1). In terms of DRS,
the median time to event was 12.48 months
vs 5.78 months, respectively (HR, 0.70; 95%
CI, 0.56-0.87; P = .0017), and for DRS-P, the
median time to event was 7.49 months vs 4.93
months, respectively (HR, 0.73; 95% CI, 0.590.91; P = .005). Finally, onset of FWB events
occurred at a median of 19.38 months vs 6.97
months, respectively (HR, 0.69; 95% CI, 0.540.87; P = .0019).
In regard to TTCD, patients in the combination arm had a median time to fi rst
confi rmed event of 18.23 months compared with 6.97 months for those in the
sunitinib arm when evaluated by FKSI-19
total score (HR, 0.66; 95% CI, 0.52-0.84;
P =.0005). In terms of DRS, DRS-P, and FWB
in this analysis, the median TTCD was
not reached (NR) for the combination vs
15.28 months (HR, 0.65; 95% CI, 0.50-0.86;
P =.002), 10.05 months (HR, 0.56; 95% CI, 0.430.73; P <.0001), and 22.77 months (HR, 0.67;
95% CI, 0.50-0.88; P =.0045), respectively.
Also, nivolumab plus cabozantinib significantly reduced the risk of defi nitive deterioration compared with sunitinib in FKSI-19
total, DRS, and DRS-P scores, but not in FWB
score. The median TTDD for FKSI-19 total
score was 34.76 months in the investigative
arm compared with 30.65 months in the
sunitinib arm (HR, 0.68; 95% CI, 0.52-0.90;
P =.007). In terms of DRS, the median TTDD
was NR vs 34.5 months, respectively (HR,
0.53; 95% CI, 0.37-0.75; P =.0003). For DRS-P,
the median was NR vs 32.23 months, respectively (HR, 0.52; 95% CI, 0.38-0.72; P <.0001).
The median TTDD was not reached for either
arm in the FWB analysis; the total number of
events were 74 vs 69 in the combination and
sunitinib arms, respectively (HR, 0.79; 95%
CI, 0.57-1.11; P =.1715).
Nivolumab plus cabozantinib also significantly reduced the risk of deterioration
in EQ-5D-3L VAS relative to sunitinib,
irrespective of the defi nition used (TTFD,

TTCD, or TTDD). Investigators noted that no
significant difference was observed between
treatment arms for the UK utility index.
Specifically, the HRs for the UK utility index
were 0.86, 0.81, and 0.77, for TTFD, TTCD,
and TTDD, respectively.
The median TTFD for EQ-5D-3L VAS was
13.86 months in the nivolumab plus cabozantinib arm compared with 4.67 months in the
sunitinib arm (HR 0.74; 95% CI, 0.59-0.92;
P =.0019). For TTCD, the median time to event
was 34.56 months vs 17.74 months, respectively (HR 0.74; 95% CI, 0.58-0.95; P =.0183).
Finally, the median TTDD was 37.65 months
vs 31.28 months, respectively, for VAS analysis (HR 0.64; 95% CI, 0.48-0.86; P =.0026).
Investigators highlighted a specific item
from the measures of disease symptoms in
the FKSI-19 instrument in their analysis, item
GP5: “I am bothered by [adverse] effects of
treatment.” Responses were dichotomized as
minimal bother (“not at all” or “a little bit”)
vs notable bother (“somewhat,” “quite a bit,”
or “very much”).
Overall, fewer patients in the nivolumab
plus cabozantinib arm reported being bothered by AEs compared with patients in the
sunitinib arm. Patients who received the
doublet were 48% less likely to be notably
bothered by AEs than patients treated with
sunitinib (odds ratio, 0.52; 95% CI, 0.35-0.77).
Cella et al wrote that item GP5 “is highly
associated with clinician-related adverse
events and is supported as a single-item
summary measure evaluating the impact
of treatment-related toxicity.” Further, they
noted that the item is recommended in the
FDA oncology guidance as a core PRO for
cancer clinical trials. TT
REFERENCE
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in previously untreated patients with advanced renal cell carcinoma
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6):323. doi:10.1200/JCO.2022.40.6_suppl.323

April 2022 | Targeted Therapies in Oncology S P ECI AL I S S U E

59

RENAL CELL CARCINOMA

2022 GENITOURINARY CANCERS SYMPOSIUM

2022 GASTROINTESTINAL CANCERS SYMPOSIUM

2022 G AS TR O INTE S TINAL CAN C E R S SY MP O S IUM
San Fr ancisco, CA & V ir tual
Januar y 20-22, 2022

First-Line Durvalumab/
Chemotherapy Extends OS
in Biliary Tract Cancer
By Jessica Hergert

 CONT INU ED FROM COV ER

Do-Youn Oh, MD, PhD
Professor
Department of Medical Oncology
Seoul National University College
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chemotherapy arm and 12.6 months in the placebo/chemotherapy arm, the median OS was
12.8 months (95% CI, 11.1-14) vs 11.5 months (95%
CI, 10.1-12.5), respectively. The 18-month OS rates
were 35.1% (95% CI, 29.1%-41.2%) vs 25.6% (95% CI,
19.9%-31.7%), respectively, and the 24-month rates
were 24.9% (95% CI, 17.9%-32.5%) vs 10.4% (95%
CI, 4.7%-18.8%).
“TOPAZ-1 is the fi rst phase 3 trial to show that
adding immunotherapy to standard chemotherapy
can increase survival in [BTC], and importantly,
does so without inducing any new serious [adverse]
events [AEs],” said lead study author Do-Youn Oh,
MD, PhD, a professor in the Division of Medical
Oncology, Department of Internal Medicine at
Seoul National University Hospital and Seoul
National University College of Medicine in the
Republic of Korea, in a news release.2
BTC is a rare and heterogenous type of cancer
that is associated with poor patient outcomes.
Checkpoint inhibitors may have clinical utility
in BTC based on immunogenic features of the
disease; however, limited clinical activity has
been observed with single-agent therapy in the
advanced setting.
“The current standard of care for inoperable
biliary tract cancer is combined chemotherapy.
That standard has not changed in over a decade.
TOPAZ-1 is the fi rst phase 3 trial to demonstrate
the benefit of immunotherapy for improved [OS],

Targeted Therapies in Oncology | Vol. 11 No. 5

in combination with chemotherapy, creating a new
standard of care. Patients have a greater reason for
hope given the positive results seen with the use
of immunotherapy in [BTC],” said Cathy Eng, MD,
the David H. Johnson Chair in Surgical and Medical Oncology at Vanderbilt-Ingram Cancer Center
in Nashville, Tennessee.
Moreover, the results of a phase 2 study demonstrated encouraging antitumor activity with
durvalumab in combination with gemcitabine
and cisplatin for patients with advanced BTC. As
such, the TOPAZ-1 trial was developed to further
evaluate the immunotherapy-containing regimen
compared with chemotherapy alone.
The double-blind study randomly assigned
685 patients with previously untreated, unresectable locally advanced, recurrent, or metastatic
BTC 1:1 to receive 1500 mg of durvalumab every
3 weeks vs placebo plus 1000 mg/m2 of gemcitabine and 25 mg/m2 of cisplatin on days 1 and
8 every 3 weeks. Patients were treated for up
to 8 cycles, which was followed by 1500 mg of
durvalumab every 4 weeks or placebo until disease progression or unacceptable toxicity.
The investigators stratified patients by disease
status (initially unresectable vs recurrent) and
primary tumor location (intrahepatic cholangiocarcinoma vs extrahepatic cholangiocarcinoma vs
gallbladder cancer).
The primary end point of the study was OS; secondary end points included progression-free survival
(PFS), objective response rate (ORR), and safety.
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MEDIAN PFS (95% CI),
MONTHS

HAZARD RATIO
(95% CI)

P VALUE

Durvalumab + GemCis (n = 341)

7.2 (6.7-7.4)

13.8

1.2

Placebo + GemCis (n = 344)

5.7 (5.6-6.7)

0.5

0.6

6-MONTH PFS

9-MONTH PFS

12-MONTH PFS

Durvalumab + GemCis

58.3%

34.8%

16.0%

Placebo + GemCis

47.2%

24.6%

6.6%

PFS, progression-free survival; GemCis, gemcitabine/cisplatin.

Overall, 341 patients were randomly
assigned to durvalumab/chemotherapy and
344 to placebo/chemotherapy. The median age
was 64 years in both arms and approximately
half of patients were female (50.4% vs 48.8%,
respectively) with an ECOG performance
status of 0 (50.7% vs 47.4%, respectively).
Notably, 55% of patients had intrahepatic
cancers, 19% had extrahepatic cancers, and
25% had gallbladder cancer.
Patients were enrolled from centers in the
United States as well as 17 other countries;
over half of patients (55%) were enrolled from
centers in Asian countries, including Republic of Korea, Thailand, Japan, and China.
Further results showed that the median
PFS was 7.2 months (95% CI, 6.7-7.4) with
durvalumab plus gemcitabine and cisplatin

vs 5.7 months (95% CI, 5.6-6.7) with placebo
plus gemcitabine and cisplatin (HR, 0.75;
95% CI, 0.64-0.89; P = .001; TABLE). The ORR
was 26.7% with durvalumab compared with
18.7% with placebo.
Regarding safety, the most common AEs
included anemia (48.2%), neutropenia (31.7%),
and nausea (40.2%). Potentially serious AEs
were observed in 62.7% of patients receiving
the durvalumab-containing regimen compared with 64.9% of patients receiving the
placebo-containing regimen. Notably, this
suggests that most AEs resulted from the
chemotherapeutic agents.
Additionally, grade 3 or 4 AEs were observed
in 75.7% of patients who received durvalumab/
gemcitabine/cisplatin (n = 338) compared
with 77.8% of patients who received placebo/

CONFERENCE COVERAGE

gemcitabine/cisplatin (n = 342). Treatmentrelated AEs (TRAEs) leading to discontinuation of any drug were observed in 8.9%
vs 11.4% of patients, respectively. TRAEs
leading to death occurred in 0.6% vs 0.3% of
patients, respectively.
TOPAZ-1 is the fi rst global phase 3 study to
report positive results testing immunotherapy
plus chemotherapy as fi rst-line treatment for
advanced BTC, wrote the investigators. The
combination demonstrated statistically significant and clinically meaningful prolonged
OS compared with placebo.
“We are hopeful that durvalumab plus gemcitabine and cisplatin will become a new standard
of care for advanced [BTC]. Our first task at this
time is boosting communication with patients
and family members about the potential for this
immunotherapy combination and what it may
mean for their ongoing care,” concluded Oh. TT
REFERENCES
1. Oh DY, He AR, Qin S, et al. A phase 3 randomized, double-blind, placebo-controlled study of durvalumab in combination with gemcitabine
plus cisplatin (GemCis) in patients (pts) with advanced biliary tract
cancer (BTC): TOPAZ-1. J Clin Oncol. 2022;40(suppl 4):378.
2. Durvalumab significantly improves survival for patients with biliary
tract cancer compared to chemotherapy alone. News release. American Society of Clinical Oncology. January 18, 2022. Accessed January
18, 2022. https://bit.ly/33OeU6X
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second-line advanced RCC

• 14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1)
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1
— 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination
following anti-angiogenic therapy in advanced RCC1,2
INDICATION
LENVIMA is indicated in combination with everolimus, for the treatment of
adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC (differentiated thyroid cancer), hypertension occurred in
73% of patients on LENVIMA (44% grade 3-4). In RCC (renal cell carcinoma),
hypertension occurred in 42% of patients on LENVIMA + everolimus (13% grade
3). Systolic blood pressure ≥160 mmHg occurred in 29% of patients, and 21%
had diastolic blood pressure ≥100 mmHg. In HCC (hepatocellular carcinoma),
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). Grade
4 hypertension was not reported in HCC.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiation. Monitor blood pressure after 1
week, then every 2 weeks for the first 2 months, and then at least monthly
thereafter during treatment. Withhold and resume at reduced dose when
hypertension is controlled or permanently discontinue based on severity.
Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and HCC,
grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-treated
patients. Monitor for clinical symptoms or signs of cardiac dysfunction.
Withhold and resume at reduced dose upon recovery or permanently
discontinue based on severity.
Arterial Thromboembolic Events. Among patients receiving LENVIMA
or LENVIMA + everolimus, arterial thromboembolic events of any severity
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 arterial
thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic
events of any severity occurred in 5% of patients in CLEAR, including
myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue following an arterial thrombotic event. The safety of
resuming after an arterial thromboembolic event has not been established,
and LENVIMA has not been studied in patients who have had an arterial
thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1327 LENVIMA-treated
patients with malignancies other than HCC, serious hepatic adverse reactions
occurred in 1.4% of patients. Fatal events, including hepatic failure, acute
hepatitis and hepatorenal syndrome, occurred in 0.5% of patients. In HCC,
hepatic encephalopathy occurred in 8% of LENVIMA-treated patients
(5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% of LENVIMAtreated patients; 2% of patients discontinued LENVIMA due to hepatic
encephalopathy, and 1% discontinued due to hepatic failure.
Monitor liver function prior to initiation, then every 2 weeks for the first
2 months, and at least monthly thereafter during treatment. Monitor
patients with HCC closely for signs of hepatic failure, including hepatic
encephalopathy. Withhold and resume at reduced dose upon recovery or
permanently discontinue based on severity.
Renal Failure or Impairment. Serious including fatal renal failure or
impairment can occur with LENVIMA. Renal impairment was reported in 14%
and 7% of LENVIMA-treated patients in DTC and HCC, respectively. Grade
3-5 renal failure or impairment occurred in 3% of patients with DTC and
2% of patients with HCC, including 1 fatal event in each study. In RCC, renal
impairment or renal failure was reported in 18% of LENVIMA + everolimus–
treated patients (10% grade 3).
Initiate prompt management of diarrhea or dehydration/hypovolemia.
Withhold and resume at reduced dose upon recovery or permanently
discontinue for renal failure or impairment based on severity.
Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% of
LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred in 11%
and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred in 31% of
patients receiving LENVIMA + everolimus (8% grade 3). Monitor for proteinuria
prior to initiation and periodically during treatment. If urine dipstick proteinuria
≥2+ is detected, obtain a 24-hour urine protein. Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.
Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the
most frequent cause of dose interruption/reduction, and diarrhea recurred
despite dose reduction. Promptly initiate management of diarrhea. Withhold
and resume at reduced dose upon recovery or permanently discontinue
based on severity.

14.6-month median PFS: with LENVIMA + everolimus vs everolimus alone1
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• 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1
— 21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
— Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received
everolimus
• The treatment effect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1
• Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to
have histological confirmation of clear cell RCC and Eastern Cooperative Oncology Group performance status
of 0 or 1. Patients were stratified by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major efficacy outcome measure
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Other efficacy outcome measures included overall survival and objective response rate1
RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confidence interval; HR=hazard ratio.

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and
HCC, fistula or gastrointestinal perforation occurred in 2%. Permanently
discontinue in patients who develop gastrointestinal perforation of any
severity or grade 3-4 fistula.
QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred
in 9% of LENVIMA-treated patients and QT interval prolongation of >500
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically
during treatment. Monitor electrocardiograms in patients with congenital long
QT syndrome, congestive heart failure, bradyarrhythmias, or those who are
taking drugs known to prolong the QT interval, including Class Ia and III
antiarrhythmics. Withhold and resume at reduced dose upon recovery based
on severity.
Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved
Please see all Selected Safety Information throughout and
accompanying brief summary of full prescribing information.

or resolved following calcium supplementation with or without dose
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred in
6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 hypocalcemia
occurred in 0.8% of LENVIMA-treated patients. Monitor blood calcium levels
at least monthly and replace calcium as necessary during treatment. Withhold
and resume at reduced dose upon recovery or permanently discontinue
depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS). Across
clinical studies of 1823 patients who received LENVIMA as a single agent, RPLS
occurred in 0.3%. Confirm diagnosis of RPLS with MRI. Withhold and resume at
reduced dose upon recovery or permanently discontinue depending on severity and
persistence of neurologic symptoms.

Visit www.LENVIMA.com/hcp to learn more

SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d)
Hemorrhagic Events. Serious including fatal hemorrhagic events can occur with
LENVIMA. In DTC, RCC, and HCC clinical trials, hemorrhagic events, of any grade,
occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all
grades and occurring in at least 5% of patients) were epistaxis and hematuria. In
DTC, grade 3-5 hemorrhage occurred in 2% of LENVIMA-treated patients, including
1 fatal intracranial hemorrhage among 16 patients who received LENVIMA and had
CNS metastases at baseline. In RCC, grade 3-5 hemorrhage occurred in 8% of
LENVIMA + everolimus–treated patients, including 1 fatal cerebral hemorrhage. In
HCC, grade 3-5 hemorrhage occurred in 5% of LENVIMA-treated patients,
including 7 fatal hemorrhagic events. Serious tumor-related bleeds, including fatal
hemorrhagic events, occurred in LENVIMA-treated patients in clinical trials and in
the postmarketing setting. In postmarketing surveillance, serious and fatal carotid
artery hemorrhages were seen more frequently in patients with anaplastic thyroid
carcinoma (ATC) than other tumors. Safety and effectiveness of LENVIMA in
patients with ATC have not been demonstrated in clinical trials.

Adverse Reactions
In RCC, the most common adverse reactions (≥30%) observed in LENVIMA +
everolimus–treated patients were diarrhea (81%), fatigue (73%), arthralgia/myalgia
(55%), decreased appetite (53%), vomiting (48%), nausea (45%), stomatitis (44%),
hypertension (42%), peripheral edema (42%), cough (37%), abdominal pain (37%),
dyspnea (35%), rash (35%), decreased weight (34%), hemorrhagic events (32%),
and proteinuria (31%). The most common serious adverse reactions (≥5%) were
renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%),
diarrhea (5%), vomiting (5%), and dyspnea (5%). Adverse reactions led to dose
reductions or interruption in 89% of patients. The most common adverse reactions
(≥5%) resulting in dose reductions were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients.

Consider the risk of severe or fatal hemorrhage associated with tumor invasion or
infiltration of major blood vessels (eg, carotid artery). Withhold and resume at
reduced dose upon recovery or permanently discontinue based on severity.

No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or
moderate (CLcr 30-59 mL/min) renal impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC (endometrial carcinoma) and severe (CLcr
15-29 mL/min) renal impairment. Reduce the dose for patients with DTC, RCC, or EC
and severe renal impairment. There is no recommended dose for patients with HCC
and severe renal impairment. LENVIMA has not been studied in patients with
end-stage renal disease.

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 88% of
patients had baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In
patients with normal TSH at baseline, elevation of TSH level >0.5 mU/L was
observed post baseline in 57% of LENVIMA-treated patients. In RCC and HCC,
grade 1 or 2 hypothyroidism occurred in 24% of LENVIMA + everolimus–treated
patients and 21% of LENVIMA-treated patients, respectively. In patients with normal
or low TSH at baseline, elevation of TSH was observed post baseline in 70% of
LENVIMA-treated patients in HCC and 60% of LENVIMA + everolimus–treated
patients in RCC.
Monitor thyroid function prior to initiation and at least monthly during treatment.
Treat hypothyroidism according to standard medical practice.
Impaired Wound Healing. Impaired wound healing has been reported in
patients who received LENVIMA. Withhold LENVIMA for at least 1 week prior to
elective surgery. Do not administer for at least 2 weeks following major surgery and
until adequate wound healing. The safety of resumption of LENVIMA after resolution
of wound healing complications has not been established.

Use in Specific Populations
Because of the potential for serious adverse reactions in breastfed infants, advise
women to discontinue breastfeeding during treatment and for at least 1 week after the
last dose. LENVIMA may impair fertility in males and females of reproductive potential.

No dose adjustment is recommended for patients with HCC and mild
hepatic impairment (Child-Pugh A). There is no recommended dose for patients
with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic
impairment. No dose adjustment is recommended for patients with DTC, RCC, or
EC and mild or moderate hepatic impairment. LENVIMA concentrations may
increase in patients with DTC, RCC, or EC and severe hepatic impairment. Reduce
the dose for patients with DTC, RCC, or EC and severe hepatic impairment.
Please see Brief Summary on the following pages.
References: 1. LENVIMA [package insert]. Nutley, NJ: Eisai Inc. 2. AFINITOR [package insert]. East
Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients receiving
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates,
denosumab, dental disease, or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically
during LENVIMA treatment. Advise patients regarding good oral hygiene practices
and to consider having preventive dentistry performed prior to treatment with
LENVIMA and throughout treatment with LENVIMA.
Avoid invasive dental procedures, if possible, while on LENVIMA treatment,
particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior to
scheduled dental surgery or invasive dental procedures, if possible. For patients
requiring invasive dental procedures, discontinuation of bisphosphonate treatment
may reduce the risk of ONJ.
Withhold LENVIMA if ONJ develops and restart based on clinical judgement of
adequate resolution.
Embryo-Fetal Toxicity. Based on its mechanism of action and data from animal
reproduction studies, LENVIMA can cause fetal harm when administered to
pregnant women. In animal reproduction studies, oral administration of lenvatinib
during organogenesis at doses below the recommended clinical doses resulted in
embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. Advise pregnant
women of the potential risk to a fetus and advise females of reproductive potential
to use effective contraception during treatment with LENVIMA and for at least 30
days after the last dose.

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2022 Eisai Inc.
All rights reserved.
Printed in USA/January 2022
LENV-US7545
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
LENVIMA is a kinase inhibitor that is indicated:
Differentiated Thyroid Cancer (DTC)
• For the treatment of patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC).
Renal Cell Carcinoma (RCC)
• In combination with pembrolizumab, for the first line treatment of adult patients with advanced renal cell carcinoma (RCC).
• In combination with everolimus, for the treatment of adult patients with advanced renal cell carcinoma (RCC) following one prior
anti-angiogenic therapy.
Hepatocellular Carcinoma (HCC)
• For the first-line treatment of patients with unresectable hepatocellular carcinoma (HCC).
Endometrial Carcinoma (EC)
• In combination with pembrolizumab, for the treatment of patients with advanced endometrial carcinoma (EC) that is not microsatellite
instability-high (MSI-H) or mismatch repair deficient (dMMR) who have disease progression following prior systemic therapy in any setting
and are not candidates for curative surgery or radiation.
DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
• Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed and cannot be taken within 12 hours, skip
that dose and take the next dose at the usual time of administration
Single Agent Therapy:
• DTC: The recommended dosage is 24 mg orally once daily.
• HCC: The recommended dosage is based on actual body weight: 12 mg orally once daily for patients greater than or equal to 60 kg or 8 mg
orally once daily for patients less than 60 kg.
Combination Therapy:
• EC: The recommended dosage is 20 mg orally once daily in combination with pembrolizumab 200 mg administered as an intravenous
infusion over 30 minutes every 3 weeks.
• RCC: The recommended dosage is:
o 20 mg orally once daily with pembrolizumab 200 mg administered as an intravenous infusion over 30 minutes every 3 weeks.
o 18 mg orally once daily with everolimus 5 mg orally once daily.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, reduction and discontinuation for
adverse reactions are listed in Table 1. Table 2 lists the recommended dosage reductions of LENVIMA for adverse reactions.
Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions
Adverse Reaction

Hypertension

Severitya
Grade 3
Grade 4

Cardiac Dysfunction
Arterial Thromboembolic Event

Grade 3
Grade 4

• Permanently discontinue.
• Permanently discontinue.

Grade 3 or 4

Renal Failure or Impairment

Grade 3 or 4

Any Grade

Fistula Formation

Grade 3 or 4

QT Prolongation

Greater than 500 ms or greater than
60 ms increase from baseline

Reversible Posterior
Leukoencephalopathy Syndrome

Other Adverse Reactions

Any Grade
Persistent or intolerable
Grade 2 or 3 adverse reaction
Grade 4 laboratory abnormality
Grade 4 adverse reaction

a

• Withhold until improves to Grade 0 to 1 or baseline.
• Either resume at a reduced dose or discontinue
depending on severity and persistence of hepatotoxicity.
• Permanently discontinue for hepatic failure.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on severity and persistence of renal impairment.
• Withhold until less than or equal to 2 grams of
proteinuria per 24 hours.
• Resume at a reduced dose.
• Discontinue for nephrotic syndrome.
• Permanently discontinue.
• Permanently discontinue.
• Withhold until improves to less than or equal to 480 ms
or baseline.
• Resume at a reduced dose.
• Withhold until fully resolved.
• Resume at a reduced dose or discontinue depending
on severity and persistence of neurologic symptoms.
• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at reduced dose.
• Permanently discontinue.

National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Table 2: Recommended Dosage Reductions of LENVIMA for Adverse Reactions
First Dosage
Reduction To

Second Dosage
Reduction To

Third Dosage
Reduction To

DTC

20 mg once daily

14 mg once daily

10 mg once daily

RCC

14 mg once daily

10 mg once daily

8 mg once daily

Endometrial Carcinoma

14 mg once daily

10 mg once daily

8 mg once daily

8 mg once daily

4 mg once daily

4 mg every other day

4 mg once daily

4 mg every other day

Discontinue

Indication

HCC

• Actual weight 60 kg or greater
• Actual weight less than 60 kg

Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Pembrolizumab
When administering LENVIMA in combination with pembrolizumab, modify the dosage of one or both drugs as appropriate. Withhold, dose
reduce, or discontinue LENVIMA as shown in Table 1. Refer to pembrolizumab prescribing information for additional dose modification information.
Recommended Dose Modifications for Adverse Reactions for LENVIMA in Combination with Everolimus
When administering LENVIMA in combination with everolimus, withhold or reduce the LENVIMA dose first and then the everolimus dose for
adverse reactions of both LENVIMA and everolimus. Refer to the everolimus prescribing information for additional dose modification information.
Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe renal impairment (creatinine clearance less than 30 mL/min calculated by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for patients with DTC, RCC, or endometrial
carcinoma and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
• Endometrial carcinoma: 10 mg orally once daily
Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small glass of liquid. To dissolve in liquid,
put capsules into 1 tablespoon of water or apple juice without breaking or crushing the capsules. Leave the capsules in the water or apple
juice for at least 10 minutes. Stir for at least 3 minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl
the contents a few times and swallow the water or apple juice.
DOSAGE FORMS AND STRENGTHS
Capsules:
• 4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
• 10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally once daily and in 45% of patients
in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The median time to onset of new or worsening hypertension was
16 days in SELECT and 26 days in REFLECT. Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4
hypertension occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.
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2 g or greater proteinuria
in 24 hours

Gastrointestinal Perforation

• Withhold until improves to Grade 0 to 1 or baseline.
• Resume at a reduced dose or discontinue depending
on the severity and persistence of adverse reaction.

Any Grade

Hepatotoxicity

Proteinuria

Dosage Modifications
for LENVIMA
• Withhold for Grade 3 that persists despite optimal
antihypertensive therapy.
• Resume at reduced dose when hypertension is controlled
at less than or equal to Grade 2.
• Permanently discontinue.

In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was reported in 42% of patients and
the median time to onset of new or worsening hypertension was 35 days. Grade 3 hypertension occurred in 13% of patients. Systolic blood
pressure ≥160 mmHg occurred in 29% of patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported.
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks for the first 2 months, and
then at least monthly thereafter during treatment. Withhold and resume at a reduced dose when hypertension is controlled or permanently
discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 799 patients with DTC, RCC or
HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right ventricular dysfunction, congestive heart failure, cardiac
failure, ventricular hypokinesia, or decrease in left or right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of
LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial thromboembolic events of any
severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT (HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5
arterial thromboembolic events ranged from 2% to 3% across all clinical trials.
Among patients receiving LENVIMA with pembrolizumab, arterial thrombotic events of any severity occurred in 5% of patients in CLEAR,
including myocardial infarction (3.4%) and cerebrovascular accident (2.3%).
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA after an arterial thromboembolic
event has not been established and LENVIMA has not been studied in patients who have had an arterial thromboembolic event within the
previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other than HCC, serious hepatic adverse
reactions occurred in 1.4% of patients. Fatal events, including hepatic failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic encephalopathy, and hepatic coma)
occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of
LENVIMA-treated patients and 2% of sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients
and 3% of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib due to hepatic
encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least monthly thereafter during treatment.
Monitor patients with HCC closely for signs of hepatic failure, including hepatic encephalopathy. Withhold and resume at a reduced dose upon
recovery or permanently discontinue LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. Renal impairment occurred in
14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or
impairment occurred in 3% (DTC) and 2% (HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with everolimus, including Grade 3 in
10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA for renal failure or impairment based on severity.
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of LENVIMA-treated patients in REFLECT
(HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31%
of patients receiving LENVIMA with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick proteinuria greater than or equal to 2+ is detected,
obtain a 24-hour urine protein. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 49% of patients, including
Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including Grade 3 in 19%. Diarrhea was the
most frequent cause of dose interruption/reduction and diarrhea recurred despite dose reduction.
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or permanently discontinue LENVIMA based
on severity.
Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or LENVIMA with everolimus in SELECT (DTC),
Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-treated patients and QT interval
prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval increases of >60 ms occurred in 11% of patients receiving LENVIMA
with everolimus and QTc interval >500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMAtreated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor electrocardiograms in patients with
congenital long QT syndrome, congestive heart failure, bradyarrhythmias, or those who are taking drugs known to prolong the QT interval,
including Class Ia and III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. In 65% of cases, hypocalcemia
improved or resolved following calcium supplementation, with or without dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with everolimus. In REFLECT (HCC), Grade 3
hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold and resume at reduced dose upon
recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who received LENVIMA as a single agent,
reversible posterior leukoencephalopathy syndrome (RPLS) occurred in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose upon recovery or permanently
discontinue LENVIMA depending on severity and persistence of neurologic symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across SELECT (DTC), Study 205 (RCC) and
REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of the 799 patients treated with LENVIMA as a single agent or in
combination with everolimus. The most frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were
epistaxis and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal intracranial hemorrhage among 16
patients who received LENVIMA and had CNS metastases at baseline. In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients
receiving LENVIMA with everolimus, including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with LENVIMA in clinical trials and in the postmarketing setting. In post-marketing surveillance, serious and fatal carotid artery hemorrhages were seen more frequently in patients with
anaplastic thyroid carcinoma (ATC) than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood vessels (e.g. carotid artery).
Withhold and resume at reduced dose upon recovery or permanently discontinue LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs exogenous thyroid suppression. In
SELECT (DTC), 88% of all patients had a baseline thyroid stimulating hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at
baseline, elevation of TSH level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 (RCC) and in 21% of patients
receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low TSH at baseline, an elevation of TSH was observed post baseline
in 70% of patients receiving LENVIMA in REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat hypothyroidism according to standard
medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks following major surgery and until
adequate wound healing. The safety of resumption of LENVIMA after resolution of wound healing complications has not been established.
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving LENVIMA. Concomitant exposure to
other risk factors, such as bisphosphonates, denosumab, dental disease or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. Advise patients regarding good
oral hygiene practices. Avoid invasive dental procedures, if possible, while on LENVIMA treatment, particularly in patients at higher risk.
Withhold LENVIMA for at least 1 week prior to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring
invasive dental procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if ONJ develops and
restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when
administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during
treatment with LENVIMA and for at least 30 days after the last dose.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• QT Interval Prolongation
• Hypertension
• Hypocalcemia
• Cardiac Dysfunction
• Reversible Posterior Leukoencephalopathy Syndrome
• Arterial Thromboembolic Events
• Hemorrhagic Events
• Hepatotoxicity
• Impairment of Thyroid Stimulating Hormone
• Renal Failure and Impairment
Suppression/Thyroid Dysfunction
• Proteinuria
• Impaired Wound Healing
• Diarrhea
• Osteonecrosis of the Jaw (ONJ)
• Fistula Formation and Gastrointestinal Perforation
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Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients with DTC (SELECT) and 476 patients
with HCC (REFLECT), LENVIMA with pembrolizumab in 406 patients with endometrial carcinoma (Study 309), LENVIMA with everolimus in 62
patients with RCC (Study 205), and LENVIMA with pembrolizumab in 352 patients with RCC (CLEAR). Safety data obtained in 1823 patients
with advanced solid tumors who received LENVIMA as a single agent across multiple clinical studies was used to further characterize the
risks of serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median age was 61 years (20 to 89
years), the dose range was 0.2 mg to 32 mg daily, and the median duration of exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 1557 patients enrolled in randomized, active-controlled trials (REFLECT; Study 205; CLEAR;
Study 309), or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to LENVIMA across these five studies ranged
from 6 to 16 months. The demographic and exposure data for each clinical trial population are described in the subsections below.
Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory differentiated thyroid cancer were
randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median treatment duration was 16.1 months for LENVIMA. Among 261 patients
who received LENVIMA, median age was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were
Hispanic/Latino.
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased weight, nausea, stomatitis, headache, vomiting, proteinuria, palmarplantar erythrodysesthesia (PPE) syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were
pneumonia (4%), hypertension (3%), and dehydration (3%).
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients discontinued LENVIMA for adverse
reactions. The most common adverse reactions (at least 10%) resulting in dose reductions of LENVIMA were hypertension (13%), proteinuria
(11%), decreased appetite (10%), and diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of
LENVIMA were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients receiving placebo in the double-blind
phase of the study.
Table 3: Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% in All Grades or ≥2% in Grades 3
and 4 in SELECT (DTC)
Adverse Reaction

Placebo
N=131

All Grades
(%)

Grades 3-4
(%)

All Grades
(%)

Grades 3-4
(%)

73
9

44
2

16
2

4
0

67
47
41
36
31
29
25
17
13

9
2
5
2
2
0.4
1
0.4
0.4

17
25
8
15
11
15
2
8
4

0
1
0
0
1
1
0
0
0

67
21

11
0.4

35
8

4
0

62

5

28

3

54
51
9

7
13
2

18
15
2

1
1
1

38
18
15

3
0
0.4

11
3
9

1
0
0

34

11

3

0

32
21
12
7

3
0.4
0
0

1
3
5
2

0
0
0
0

31
24
12

1
0
0

5
18
1

0
0
0

12

0

3

0

11
10

1
1

5
1

0
0

9

2

2

0

Includes hypertension, hypertensive crisis, increased blood pressure diastolic, and increased blood pressure
Includes aphthous stomatitis, stomatitis, glossitis, mouth ulceration, and mucosal inflammation
c
Includes abdominal discomfort, abdominal pain, lower abdominal pain, upper abdominal pain, abdominal tenderness, epigastric discomfort, and
gastrointestinal pain
d
Includes oral pain, glossodynia, and oropharyngeal pain
e
Includes asthenia, fatigue, and malaise
f
Includes musculoskeletal pain, back pain, pain in extremity, arthralgia, and myalgia
g
Includes macular rash, maculo-papular rash, generalized rash, and rash
h
Includes gingivitis, oral infection, parotitis, pericoronitis, periodontitis, sialoadenitis, tooth abscess, and tooth infection
a
b

Clinically important adverse reactions occurring more frequently in LENVIMA-treated patients than patients receiving placebo, but with
an incidence of <5% were pulmonary embolism (3%, including fatal reports vs 2%, respectively) and osteonecrosis of the jaw (0.4% vs
0%, respectively).
Laboratory abnormalities with a difference of ≥2% in Grade 3-4 events and at a higher incidence in the LENVIMA arm are presented in Table 4.
Table 4: Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher Incidence in the LENVIMA
Arma,b in SELECT (DTC)
LENVIMA 24 mg

Placebo

Grades 3-4 (%)

Grades 3-4 (%)

Hypocalcemia

9

2

Hypokalemia

6

1

Increased aspartate aminotransferase (AST)

5

0

Increased alanine aminotransferase (ALT)

4

0

Increased lipase

4

1

Increased creatinine

3

0

2

0

Laboratory Abnormality
Chemistry

Hematology
Thrombocytopenia

With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA (n=253 to 258), Placebo (n=129 to 131)
a

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a rate that was two-fold or
higher than in patients who received placebo: hypoalbuminemia, increased alkaline phosphatase, hypomagnesemia, hypoglycemia,
hyperbilirubinemia, hypercalcemia, hypercholesterolemia, increased serum amylase, and hyperkalemia.

LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
N=352
Adverse Reactions

All Grades
(%)

Grades 3-4 (%)

Sunitinib 50 mg
N=340
All Grades
(%)

Grades 3-4 (%)

General
Fatiguea
63
9
56
8
Gastrointestinal
62
10
50
6
Diarrheab
43
2
43
2
Stomatitisc
Nausea
36
3
33
1
Abdominal paind
27
2
18
1
Vomiting
26
3
20
1
Constipation
25
1
19
0
Musculoskeletal and connective tissue
e
Musculoskeletal pain
58
4
41
3
Endocrine
57
1
32
0
Hypothyroidismf
Vascular
56
29
43
20
Hypertensiong
Hemorrhagic eventsh
27
5
26
4
Metabolism
41
4
31
1
Decreased appetitei
Skin and subcutaneous tissue
Rashj
37
5
17
1
Palmar-plantar erythrodysaesthesia syndromek
29
4
38
4
Respiratory, thoracic, and mediastinal
Dysphonia
30
0
4
0
Renal and urinary
l
Proteinuria
30
8
13
3
21
5
16
2
Acute kidney injurym
Investigations
Weight decreased
30
8
9
0
Hepatobiliary
25
9
21
5
Hepatotoxicityn
Nervous system
Headache
23
1
16
1
a
Includes asthenia, fatigue, lethargy and malaise
b
Includes diarrhea and gastroenteritis
c
Includes aphthous ulcer, gingival pain, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral discomfort, oral mucosal blistering, oral
pain, oropharyngeal pain, pharyngeal inflammation, and stomatitis
d
Includes abdominal discomfort, abdominal pain, abdominal rigidity, abdominal tenderness, epigastric discomfort, lower abdominal pain, and
upper abdominal pain
e
Includes arthralgia, arthritis, back pain, bone pain, breast pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain,
musculoskeletal stiffness, myalgia, neck pain, non-cardiac chest pain, pain in extremity, and pain in jaw
f
Includes hypothyroidism, increased blood thyroid stimulating hormone and secondary hypothyroidism
g
Includes essential hypertension, increased blood pressure, increased diastolic blood pressure, hypertension, hypertensive crisis, hypertensive
retinopathy, and labile blood pressure
h
Includes all hemorrhage terms. Hemorrhage terms that occurred in 1 or more subjects in either treatment group include: Anal hemorrhage,
aneurysm ruptured, blood blister, blood loss anemia, blood urine present, catheter site hematoma, cerebral microhemorrhage, conjunctival
hemorrhage, contusion, diarrhea hemorrhagic, disseminated intravascular coagulation, ecchymosis, epistaxis, eye hemorrhage, gastric
hemorrhage, gastritis hemorrhagic, gingival bleeding, hemorrhage urinary tract, hemothorax, hematemesis , hematoma , hematochezia,
hematuria, hemoptysis, hemorrhoidal hemorrhage , increased tendency to bruise, injection site hematoma, injection site hemorrhage, intraabdominal hemorrhage, lower gastrointestinal hemorrhage, Mallory-Weiss syndrome, melaena, petechiae, rectal hemorrhage, renal hemorrhage,
retroperitoneal hemorrhage, small intestinal hemorrhage, splinter hemorrhages, subcutaneous hematoma, subdural hematoma, subarachnoid
hemorrhage, thrombotic thrombocytopenic purpura, tumor hemorrhage, traumatic hematoma, and upper gastrointestinal hemorrhage
i
Includes decreased appetite and early satiety
j
Includes genital rash, infusion site rash, penile rash, perineal rash, rash, rash erythematous, rash macular, rash maculo-papular, rash papular,
rash pruritic, and rash pustular
k
Includes palmar erythema, palmar-plantar erythrodysesthesia syndrome and plantar erythema
l
Includes hemoglobinuria, nephrotic syndrome, and proteinuria
m
Includes acute kidney injury, azotaemia, blood creatinine increased, creatinine renal clearance decreased, hypercreatininaemia, renal failure,
renal impairment, oliguria, glomerular filtration rate decreased, and nephropathy toxic
n
Includes alanine aminotransferase increased, aspartate aminotransferase increased, blood bilirubin increased, drug-induced liver injury, hepatic
enzyme increased, hepatic failure, hepatic function abnormal, hepatocellular injury, hepatotoxicity, hyperbilirubinemia, hypertransaminasemia,
immune-mediated hepatitis, liver function test increased, liver injury, transaminases increased, and gamma-glutamyltransferase increased

Clinically relevant adverse reactions (<20%) that occurred in patients receiving LENVIMA/pembrolizumab were myocardial infarction (3%)
and angina pectoris (1%).
Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Chemistry
Hypertriglyceridemia
Hypercholesterolemia
Increased lipase
Increased creatinine
Increased amylase
Increased aspartate aminotransferase (AST)
Hyperglycemia
Increased alanine aminotransferase (ALT)
Hyperkalemia
Hypoglycemia
Hyponatremia
Decreased albumin
Increased alkaline phosphatase
Hypocalcemia
Hypophosphatemia
Hypomagnesemia
Increased creatine phosphokinase
Hypermagnesemia
Hypercalcemia

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

80
64
61
61
59
58
55
52
44
44
41
34
32
30
29
25
24
23
21

15
5
34
5
17
7
7
7
9
2
12
0.3
4
2
7
2
6
2
1

71
43
59
61
41
57
48
49
28
27
28
22
32
22
50
15
36
22
11

15
1
28
2
9
3
3
4
6
1
9
0
1
1
8
3
5
3
1

(continued)
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Vascular
Hypertensiona
Hypotension
Gastrointestinal
Diarrhea
Nausea
Stomatitisb
Vomiting
Abdominal painc
Constipation
Oral paind
Dry mouth
Dyspepsia
General
Fatiguee
Edema peripheral
Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf
Metabolism and Nutrition
Decreased appetite
Decreased weight
Dehydration
Nervous System
Headache
Dysgeusia
Dizziness
Renal and Urinary
Proteinuria
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia
Rashg
Alopecia
Hyperkeratosis
Respiratory, Thoracic and Mediastinal
Dysphonia
Cough
Epistaxis
Psychiatric
Insomnia
Infections
Urinary tract infection
Dental and oral infectionsh
Cardiac
Electrocardiogram QT prolonged

LENVIMA 24 mg
N=261

First-Line Treatment of Renal Cell Carcinoma in Combination with Pembrolizumab (CLEAR)
The safety of LENVIMA in combination with pembrolizumab was investigated in CLEAR [see Clinical Studies (14.2)]. Patients received LENVIMA
20 mg orally once daily in combination with pembrolizumab 200 mg intravenously every 3 weeks (n=352), or LENVIMA 18 mg orally once daily
in combination with everolimus 5 mg orally once daily (n=355), or sunitinib 50 mg orally once daily for 4 weeks then off treatment for 2 weeks
(n=340). The median duration of exposure to the combination therapy of LENVIMA and pembrolizumab was 17 months (range: 0.1 to 39).
Fatal adverse reactions occurred in 4.3% of patients receiving LENVIMA in combination with pembrolizumab, including cardio-respiratory
arrest (0.9%), sepsis (0.9%), and one case (0.3%) each of arrhythmia, autoimmune hepatitis, dyspnea, hypertensive crisis, increased
blood creatinine, multiple organ dysfunction syndrome, myasthenic syndrome, myocarditis, nephritis, pneumonitis, ruptured aneurysm and
subarachnoid hemorrhage.
Serious adverse reactions occurred in 51% of patients receiving LENVIMA and pembrolizumab. Serious adverse reactions in ≥2% of patients
were hemorrhagic events (5%), diarrhea (4%), hypertension (3%), myocardial infarction (3%), pneumonitis (3%), vomiting (3%), acute kidney
injury (2%), adrenal insufficiency (2%), dyspnea (2%), and pneumonia (2%).
Permanent discontinuation of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 37% of patients; 26% LENVIMA only,
29% pembrolizumab only, and 13% both drugs. The most common adverse reactions (≥2%) leading to permanent discontinuation of LENVIMA,
pembrolizumab, or both were pneumonitis (3%), myocardial infarction (3%), hepatotoxicity (3%), acute kidney injury (3%), rash (3%), and diarrhea (2%).
Dose interruptions of LENVIMA, pembrolizumab, or both due to an adverse reaction occurred in 78% of patients receiving LENVIMA in
combination with pembrolizumab. LENVIMA was interrupted in 73% of patients and both drugs were interrupted in 39% of patients. LENVIMA
was dose reduced in 69% of patients. The most common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were
diarrhea (26%), fatigue (18%), hypertension (17%), proteinuria (13%), decreased appetite (12%), palmar-plantar erythrodysesthesia (11%),
nausea (9%), stomatitis (9%), musculoskeletal pain (8%), rash (8%), increased lipase (7%), abdominal pain (6%), and vomiting (6%), increased
ALT (5%), and increased amylase (5%).
Tables 5 and 6 summarize the adverse reactions and laboratory abnormalities, respectively, that occurred in ≥20% of patients treated with
LENVIMA and pembrolizumab in CLEAR.
Table 5: Adverse Reactions in ≥20% of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)

S:9.25"

Table 6: Laboratory Abnormalities in ≥20% (All Grades) of Patients on LENVIMA plus Pembrolizumab in CLEAR (RCC)
LENVIMA 20 mg in combination
with Pembrolizumab 200 mg
Laboratory Abnormalitya
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia
a
b

Sunitinib 50 mg

All Grades
%b

Grades 3-4
%b

All Grades
%b

Grade 3-4
%b

54
39
38
34
31

9
2
3
1
4

66
73
66
77
72

15
13
8
8
16

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA/pembrolizumab (n=343 to 349) and sunitinib (n=329 to 335).

Grade 3 and 4 increased ALT or AST was seen in 9% of patients. Grade ≥2 increased ALT or AST was reported in 64 (18%) patients, of whom
20 (31%) received ≥40 mg daily oral prednisone equivalent. Recurrence of Grade ≥2 increased ALT or AST was observed in 3 patients on
rechallenge in patients receiving LENVIMA and 10 patients receiving both LENVIMA and pembrolizumab.
Previously Treated Renal Cell Carcinoma in Combination with Everolimus (Study 205)
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or metastatic renal cell carcinoma (RCC)
were randomized (1:1:1) to LENVIMA 18 mg orally once daily with everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily
(n=52), or everolimus 10 mg orally once daily (n=50). This data also includes patients on the dose escalation portion of the study who received
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with everolimus. Among 62 patients who
received LENVIMA with everolimus, the median age was 61 years, 71% were men, and 98% were White.
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) were, in order of decreasing frequency,
diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, nausea, stomatitis/oral inflammation, hypertension, peripheral edema,
cough, abdominal pain, dyspnea, rash, decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions
(≥5%) were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting (5%), and dyspnea (5%).
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with everolimus. The most common
adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with everolimus-treated group were diarrhea (21%), fatigue (8%),
thrombocytopenia (6%), vomiting (6%), nausea (5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with everolimus-treated group.
Table 7 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 was not designed to demonstrate
a statistically significant difference in adverse reaction rates for LENVIMA in combination with everolimus, as compared to everolimus for any
specific adverse reaction listed in Table 7.
Table 7: Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with Everolimus
5 mg
N=62

Everolimus 10 mg
N=50

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus arm are presented.
Table 8: Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA with Everolimus Arma,b in
Study 205 (RCC)
Laboratory Abnormality

LENVIMA 18 mg with Everolimus
5 mg
Grades 3-4 (%)

Everolimus 10 mg

Grades 3-4 (%)
Chemistry
Hypertriglyceridemia
18
18
Increased lipase
13
12
Hypercholesterolemia
11
0
Hyponatremia
11
6
Hypophosphatemia
11
6
Hyperkalemia
6
2
Hypocalcemia
6
2
Hypokalemia
6
2
Increased aspartate aminotransferase (AST)
3
0
Increased alanine aminotransferase (ALT)
3
2
Increased alkaline phosphatase
3
0
Hyperglycemia
3
16
Increased creatine kinase
3
4
Hematology
Lymphopenia
10
20
Anemia
8
16
Thrombocytopenia
5
0
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory
measurement for each parameter. LENVIMA with Everolimus (n=62), Everolimus (n=50)

Table 9: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction
Endocrine
Hypothyroidisma
Gastrointestinal
Diarrhea
Abdominal painb
Nausea
Vomiting
Constipation
Ascitesc
Stomatitisd
General
Fatiguee
Pyrexiaf
Peripheral edema
Metabolism and Nutrition
Decreased appetite
Decreased weight
Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag
Nervous System
Headache
Renal and Urinary
Proteinuriah
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia syndrome
Rashi
Vascular
Hypertensionj
Hemorrhagic eventsk

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4
(%)

Grade 3-4
(%)

Grade 1-4
(%)

Grade 3-4
(%)

21

0

3

0

39
30
20
16
16
15
11

4
3
1
1
1
4
0.4

46
28
14
8
11
11
14

4
4
1
1
0
3
1

44
15
14

7
0
1

36
14
7

6
0.2
0.2

34
31

5
8

27
22

1
3

31

1

20

2

10

1

8

0

26

6

12

2

24

0.2

12

0

27

3

52

11

14

0

24

2

45
23

24
4

31
15

15
4

Includes hypothyroidism, blood thyroid stimulating hormone increased
Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal pain, lower abdominal pain, and upper
abdominal pain
c
Includes ascites and malignant ascites
d
Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal blistering, and stomatitis
e
Includes asthenia, fatigue, lethargy and malaise
f
Includes increased body temperature, pyrexia
g
Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, musculoskeletal pain, and myalgia
h
Includes proteinuria, increased urine protein, protein urine present
i
Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash and rash
j
Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic hypertension
k
Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment group include: epistaxis, hematuria, gingival
bleeding, hemoptysis, esophageal varices hemorrhage, hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal
hemorrhage
a
b

In Table 10, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT (HCC) are presented.
Table 10: Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA Arma,b in REFLECT (HCC)
Laboratory Abnormality

Lenvatinib (%)

Sorafenib (%)

Chemistry
Increased GGT
17
20
Hyponatremia
15
9
Hyperbilirubinemia
13
10
Increased aspartate aminotransferase (AST)
12
18
Increased alanine aminotransferase (ALT)
8
9
Increased alkaline phosphatase
7
5
Increased lipase
6
17
Hypokalemia
3
4
Hyperkalemia
3
2
Decreased albumin
3
1
Increased creatinine
2
2
Hematology
Thrombocytopenia
10
8
Lymphopenia
8
9
Neutropenia
7
3
Anemia
4
5
a
With at least 1 grade increase from baseline
b
Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least one post baseline laboratory measurement
for each parameter. LENVIMA (n=278 to 470) and sorafenib (n=260 to 473)

Endometrial Carcinoma
The safety of LENVIMA in combination with pembrolizumab was investigated in Study 309, a multicenter, open-label, randomized (1:1), activecontrolled trial in patients with advanced endometrial carcinoma previously treated with at least one prior platinum-based chemotherapy
regimen in any setting, including in the neoadjuvant and adjuvant settings [see Clinical Studies (14.4)]. Patients with endometrial carcinoma
that are not MSI-H or dMMR received LENVIMA 20 mg orally once daily with pembrolizumab 200 mg intravenously every 3 weeks (n=342); or
received doxorubicin or paclitaxel (n= 325).
For patients with not MSI-H or dMMR status, the median duration of study treatment was 7.2 months (range 1 day to 26.8 months) and the
median duration of exposure to LENVIMA was 6.7 months (range: 1 day to 26.8 months).
Fatal adverse reactions among these patients occurred in 4.7% of those treated with LENVIMA and pembrolizumab, including 2 cases of
pneumonia, and 1 case of the following: acute kidney injury, acute myocardial infarction, colitis, decreased appetite, intestinal perforation,
lower gastrointestinal hemorrhage, malignant gastrointestinal obstruction, multiple organ dysfunction syndrome, myelodysplastic syndrome,
pulmonary embolism, and right ventricular dysfunction.
Serious adverse reactions occurred in 50% of these patients receiving LENVIMA and pembrolizumab. Serious adverse reactions with
frequency ≥3% were hypertension (4.4%), and urinary tract infection (3.2%).
Discontinuation of LENVIMA due to an adverse reaction occurred in 26% of these patients. The most common (≥1 %) adverse reactions
leading to discontinuation of LENVIMA were hypertension (2%), asthenia (1.8%), diarrhea (1.2%), decreased appetite (1.2%), proteinuria
(1.2%), and vomiting (1.2%).
Dose reductions of LENVIMA due to adverse reactions occurred in 67% of patients. The most common (≥5%) adverse reactions resulting in
dose reduction of LENVIMA were hypertension (18%), diarrhea (11%), palmar-plantar erythrodysesthesia syndrome (9%), proteinuria (7%),
fatigue (7%), decreased appetite (6%), asthenia (5%), and weight decreased (5%).
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Grade 1-4
Grade 3-4
Grade 1-4
Grade 3-4
(%)
(%)
(%)
(%)
Endocrine
Hypothyroidism
24
0
2
0
Gastrointestinal
Diarrhea
81
19
34
2
Vomiting
48
7
12
0
Nausea
45
5
16
0
Stomatitis/Oral inflammationa
44
2
50
4
Abdominal painb
37
3
8
0
Oral painc
23
2
4
0
Dyspepsia/Gastro-esophageal reflux
21
0
12
0
Constipation
16
0
18
0
General
d
73
18
40
2
Fatigue
Peripheral edema
42
2
20
0
Pyrexia/Increased body temperature
21
2
10
2
Metabolism and Nutrition
Decreased appetite
53
5
18
0
Decreased weight
34
3
8
0
Musculoskeletal and Connective Tissue
e
Arthralgia/Myalgia
55
5
32
0
Musculoskeletal chest pain
18
2
4
0
Nervous System
Headache
19
2
10
2
Psychiatric
Insomnia
16
2
2
0
Renal and Urinary
Proteinuria/Urine protein present
31
8
14
2
Renal failure eventf
18
10
12
2
Respiratory, Thoracic and Mediastinal
Cough
37
0
30
0
Dyspnea/Exertional dyspnea
35
5
28
8
Dysphonia
18
0
4
0
Skin and Subcutaneous Tissue
g
Rash
35
0
40
0
Vascular
Hypertension/Increased blood pressure
42
13
10
2
Hemorrhagic eventsh
32
6
26
2
a
Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration
b
Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
c
Includes gingival pain, glossodynia, and oropharyngeal pain
d
Includes asthenia, fatigue, lethargy and malaise
e
Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
f
Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, nephropathy toxic, renal failure, renal failure
acute, and renal impairment
g
Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash, pruritic rash, pustular rash, and septic rash
h
Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, hemoptysis, lip hemorrhage, renal
hematoma, and scrotal hematocele

Hepatocellular Carcinoma
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable hepatocellular carcinoma (HCC) to
LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg orally once daily for patients with a baseline body weight of ≥60 kg
and 8 mg orally once daily for patients with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration
of treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. Among the 476 patients who
received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of decreasing frequency, hypertension,
fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome,
proteinuria, dysphonia, hemorrhagic events, hypothyroidism, and nausea.
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic encephalopathy (5%), hepatic failure (3%),
ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most common adverse reactions
(≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue (9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%),
hypertension (6%), and palmar-plantar erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated group. The most common adverse
reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), hepatic encephalopathy (2%), hyperbilirubinemia (1%), and
hepatic failure (1%).
Table 9 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. REFLECT was not designed to
demonstrate a statistically significant reduction in adverse reaction rates for LENVIMA, as compared to sorafenib, for any specified adverse
reaction listed in Table 9.
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Dose interruptions of LENVIMA due to an adverse reaction occurred in 58% of these patients. The most common (≥2%) adverse reactions
leading to interruption of LENVIMA were hypertension (11%), diarrhea (11%), proteinuria (6%), decreased appetite (5%), vomiting (5%),
increased alanine aminotransferase (3.5%), fatigue (3.5%), nausea (3.5%), abdominal pain (2.9%), weight decreased (2.6%), urinary tract
infection (2.6%), increased aspartate aminotransferase (2.3%), asthenia (2.3%), and palmar-plantar erythrodysesthesia (2%).
Tables 11 and 12 summarize adverse reactions and laboratory abnormalities, respectively, in patients receiving LENVIMA in Study 309.
Table 11: Adverse Reactions in ≥20% of Patients Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Adverse Reaction
Endocrine
Hypothyroidismb
Vascular
Hypertensionc
Hemorrhagic eventsd
General
Fatiguee
Gastrointestinal
Diarrheaf
Nausea
Vomiting
Stomatitisg
Abdominal painh
Constipation
Musculoskeletal and Connective Tissue
Musculoskeletal disordersi
Metabolism
Decreased appetitej
Investigations
Decreased weight
Renal and Urinary
Proteinuriak
Infections
Urinary tract infectionl
Nervous System
Headache
Respiratory, Thoracic and Mediastinal
Dysphonia
Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesiam
Rashn

Doxorubicin or
Paclitaxel N=325

All Gradesa (%)

Grades 3-4 (%)

All Gradesa (%)

Grades 3-4 (%)

67

0.9

0.9

0

67
25

39
2.6

6
15

2.5
0.9

58

11

54

6

55
49
37
35
34
27

8
2.9
2.3
2.6
2.6
0

20
47
21
26
21
25

2.8
1.5
2.2
1.2
1.2
0.6

53

5

27

0.6

44

7

21

0

34

10

6

0.3

29

6

3.4

0.3

31

5

13

1.2

26

0.6

9

0.3

22

0

0.6

0

23
20

2.9
2.3

0.9
4.9

0
0

b
c

Table 12: Laboratory Abnormalities Worsened from Baselinea Occurring in ≥20% (All Grades) or ≥3% (Grades 3-4) of Patients
Receiving LENVIMA plus Pembrolizumab in Study 309 (EC)
Endometrial Carcinoma (not MSI-H or dMMR)
LENVIMA
20 mg in combination with
Pembrolizumab 200 mg N=342
Laboratory Testb
Chemistry
Hypertriglyceridemia
Hypoalbuminemia
Increased aspartate aminotransferase
Hyperglycemia
Hypomagnesemia
Increased alanine aminotransferase
Hypercholesteremia
Hyponatremia
Increased alkaline phosphatase
Hypocalcemia
Increased lipase
Increased creatinine
Hypokalemia
Hypophosphatemia
Increased amylase
Hyperkalemia
Increased creatine kinase
Increased bilirubin
Hematology
Lymphopenia
Thrombocytopenia
Anemia
Leukopenia
Neutropenia

Doxorubicin or
Paclitaxel N=325

All Gradesc (%)

Grades 3-4 (%)

All Gradesc (%)

Grades 3-4 (%)

70
60
58
58
53
55
53
46
43
40
36
35
34
26
25
23
19
18

6
2.7
9
8
6
9
3.2
15
4.7
4.7
14
4.7
10
8
7
2.4
3.7
3.6

45
42
23
45
32
21
23
28
18
21
13
18
24
17
8
12
7
6

1.7
1.6
1.6
4.4
3.8
1.2
0.7
7
0.9
1.7
3.9
1.9
5
3.2
1
1.2
0
1.6

50
50
49
43
31

16
8
8
3.5
6

65
30
84
83
76

20
4.7
14
43
58

With at least 1 grade increase from baseline
Laboratory abnormality percentage is based on the number of patients who had both baseline and at least one post-baseline laboratory
measurement for each parameter: LENVIMA/pembrolizumab (range: 312 to 404 patients) and doxorubicin or paclitaxel (280 to 380).
c
Graded per NCI CTCAE v4.03
a
b

Postmarketing Experience The following adverse reactions have been identified during post approval use of LENVIMA. Because these
reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish
a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid coadministration of LENVIMA with
medicinal products with a known potential to prolong the QT/QTc interval.

Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 (approximately equal to a human
pediatric age of 2 years) resulted in growth retardation (decreased body weight gain, decreased food consumption, and decreases in the width
and/or length of the femur and tibia) and secondary delays in physical development and reproductive organ immaturity at doses greater than
or equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended clinical dose of 24 mg). Decreased
length of the femur and tibia persisted following 4 weeks of recovery. In general, the toxicologic profile of lenvatinib was similar between
juvenile and adult rats, though toxicities including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to
primary duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in SELECT, 45% were ≥65 years of age and
11% were ≥75 years of age. No overall differences in safety or effectiveness were observed between these subjects and younger subjects.
Of the 352 patients with renal cell carcinoma (RCC) who received LENVIMA with pembrolizumab in CLEAR, 45% were ≥65 years of age and 13%
were ≥75 years of age. No overall differences in safety or effectiveness were observed between these elderly patients and younger patients.
Of the 62 patients with RCC who received LENVIMA with everolimus in Study 205, 36% were ≥65 years of age. Conclusions are limited due to
the small sample size, but there appeared to be no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were ≥65 years of age and 12% were
≥75 years of age. No overall differences in safety or effectiveness were observed between patients ≥65 and younger subjects. Patients
≥75 years of age showed reduced tolerability to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal
impairment. Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe (CLcr 15-29 mL/
min) renal impairment. Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe renal impairment. There is no
recommended dose of LENVIMA for patients with HCC and severe renal impairment. LENVIMA has not been studied in patients with end
stage renal disease.
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment (Child-Pugh A). There is no
recommended dose for patients with HCC with moderate or severe hepatic impairment.
No dose adjustment is recommended for patients with DTC, RCC, and endometrial carcinoma and mild or moderate hepatic impairment (ChildPugh A or B). Lenvatinib concentrations may increase in patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment
(Child-Pugh C). Reduce the dose for patients with DTC, RCC, and endometrial carcinoma and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan dysfunction occurred in a patient
who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.
All rights reserved.
Printed in USA/September 2021
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Graded per NCI CTCAE v4.03
Includes hypothyroidism, blood thyroid stimulating hormone increased, thyroiditis, primary hypothyroidism, and secondary hypothyroidism
Includes hypertension, blood pressure increased, hypertensive crisis, secondary hypertension, blood pressure abnormal, hypertensive
encephalopathy, and blood pressure fluctuation
d
Includes epistaxis, vaginal hemorrhage, hematuria, gingival bleeding, metrorrhagia, rectal hemorrhage, contusion, hematochezia, cerebral
hemorrhage, conjunctival hemorrhage, gastrointestinal hemorrhage, hemoptysis, hemorrhage urinary tract, lower gastrointestinal
hemorrhage, mouth hemorrhage, petechiae, uterine hemorrhage, anal hemorrhage, blood blister, eye hemorrhage, hematoma, hemorrhage
intracranial, hemorrhagic stroke, injection site hemorrhage, melena, purpura, stoma site hemorrhage, upper gastrointestinal hemorrhage,
wound hemorrhage, blood urine present, coital bleeding, ecchymosis, hematemesis, hemorrhage subcutaneous, hepatic hematoma, injection
site bruising, intestinal hemorrhage, laryngeal hemorrhage, pulmonary hemorrhage, subdural hematoma, umbilical hemorrhage, and vessel
puncture site bruise
e
Includes fatigue, asthenia, malaise, and lethargy
f
Includes diarrhea and gastroenteritis
g
Includes stomatitis, mucosal inflammation, oropharyngeal pain, aphthous ulcer, mouth ulceration, cheilitis, oral mucosal erythema, and tongue
ulceration
h
Includes abdominal pain, abdominal pain upper, abdominal pain lower, abdominal discomfort, gastrointestinal pain, abdominal tenderness, and
epigastric discomfort
i
Includes arthralgia, myalgia, back pain, pain in extremity, bone pain, neck pain, musculoskeletal pain, arthritis, musculoskeletal chest pain,
musculoskeletal stiffness, non-cardiac chest pain, pain in jaw
j
Includes decreased appetite and early satiety
k
Includes proteinuria, protein urine present, hemoglobinuria
l
Includes urinary tract infection, cystitis, and pyelonephritis
m
Includes palmar-plantar erythrodysesthesia syndrome, palmar erythema, plantar erythema, and skin reaction
n
Includes rash, rash maculo-papular, rash pruritic, rash erythematous, rash macular, rash pustular, rash papular, rash vesicular, and application
site rash
a

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm when administered to a
pregnant woman. In animal reproduction studies, oral administration of lenvatinib during organogenesis at doses below the recommended
human doses resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. There are no available human data informing the
drug-associated risk. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2%
to 4% and 15% to 20%, respectively.
Data
Animal Data
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg [approximately 0.14 times the
recommended clinical dose of 24 mg based on body surface area (BSA)] to pregnant rats during organogenesis resulted in dose-related
decreases in mean fetal body weight, delayed fetal ossifications, and dose-related increases in fetal external (parietal edema and tail
abnormalities), visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day (approximately
0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal external (short tail), visceral
(retroesophageal subclavian artery), and skeletal anomalies at doses greater than or equal to 0.03 mg/kg (approximately 0.03 times the
recommended clinical dose of 24 mg based on BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was
also observed. Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits treated at a dose
level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Lactation
Risk Summary
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are excreted in rat milk at concentrations
higher than those in maternal plasma. Because of the potential for serious adverse reactions in breastfed infants, advise women to
discontinue breastfeeding during treatment with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related radioactivity was approximately
2 times higher [based on area under the curve (AUC)] in milk compared to maternal plasma.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman.
Females
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and for at least 30 days after the
last dose.
Infertility
LENVIMA may impair fertility in males and females of reproductive potential.
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Durvalumab Plus Tremelimumab
Elicits Superior OS Over
Monotherapy Options in Unresectable HCC
by Caroline Seymour
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who have not received prior systemic therapy and
are not eligible for locoregional therapy. Results
were presented at the 2022 American Society of
Clinical Oncology (ASCO) Gastrointestinal Cancers Symposium.1
At data cutoff, the combination of durvalumab
and tremelimumab showed a 22% reduction in the
risk of death compared with sorafenib, meeting
the primary end point of the phase 3 study (HR,
0.78; 96% CI, 0.65-0.92; P = .0035). Specifically, the
median OS was 16.4 months (95% CI, 14.2-19.6) with
durvalumab and tremelimumab, 16.6 months (95%
CI, 14.1-19.1) with durvalumab, and 13.8 months
(95% CI, 12.3-16.1) with sorafenib. Of note, treatment
with durvalumab alone demonstrated noninferior
OS vs sorafenib (HR, 0.86; 95.67% CI, 0.73-1.03).
Additional results showed that the 24-month
OS rate was 40.5% with durvalumab and
tremelimumab (n = 393), 39.6% with durvalumab
(n = 389), and 32.6% with sorafenib (n = 389). The
36-month OS rates were 30.7%, 24.7%, and 20.2%,
respectively (TABLE 1 on page 70)1.
“Pending FDA approval, this novel dual immunotherapy regimen could be readily available to all
patients and would not require additional safety
assessments prior to treatment,” said lead study

author Ghassan K. Abou-Alfa, MD, a medical
oncologist at Memorial Sloan Kettering Cancer
Center in New York, New York, in a news release.2
In January 2020, the FDA granted an orphan drug
designation to durvalumab plus tremelimumab for
the treatment of patients with HCC.3 At the start
of the HIMALAYA trial, sorafenib was the only
approved frontline standard of care for patients
with advanced HCC. Now lenvatinib (Lenvima) and
atezolizumab (Tecentriq) plus bevacizumab (Avastin) are also approved for use as frontline therapy.
Investigators established the rationale for combining tremelimumab with durvalumab based on
findings from a phase 2 study (NCT02519348). That
regimen—which included a single high-priming
dose (300 mg) of tremelimumab plus 1500 mg of
durvalumab followed by 1500 mg of durvalumab
every 4 weeks—demonstrated encouraging activity in patients with unresectable HCC, with a confirmed objective response rate (ORR) of 24% (95% CI,
14.9%-35.3%) and a median OS of 18.7 months (95%
CI, 10.8-27.3).4
Investigators of the randomized, open-label,
multicenter HIMALAYA study then evaluated
the efficacy and safety of the tremelimumab and
durvalumab regimen, durvalumab alone, and
sorafenib alone in patients with unresectable HCC
who had not received prior systemic therapy and 

Ghassan K. Abou-Alfa, MD
Medical Oncologist
Memorial Sloan Kettering Cancer Center
New York, NY
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who were not eligible for locoregional therapy.1
Patients with known risk factors for the
disease were included in the trial; patients
were noneligible if they had viral hepatitis B,
hepatitis C, and other nonviral origins. Secondary end points of HIMALAYA included
progression-free survival (PFS), ORR per
RECIST 1.1 criteria, duration of response
(DOR), and disease control rate.
The median age in the combination arm
was 65 years (range, 22-86), 64 years (range,
20-86) in the durvalumab arm, and 64 years
(range, 18-88) in the sorafenib arm. A majority
of patients had Child-Pugh class A disease
(99.7%, 99.7%, and 99.2%, respectively).
The median PFS was 3.78 months (95% CI,
3.68-5.32) with durvalumab and tremelimumab, 3.65 months (95% CI, 3.19-3.75)
with durvalumab, and 4.07 months (95% CI,
3.75-5.49) with sorafenib. The HR for the
combination vs sorafenib was 0.90 (95% CI,
0.77-1.05) and the HR for durvalumab alone
vs sorafenib was 1.02 (95% CI, 0.88-1.19).
The ORR was higher with durvalumab and
tremelimumab (20.1%) and with durvalumab
alone (17.0%) vs sorafenib (5.1%). Specifically,
in the combination arm, 3.1% of responders
had a complete response (CR), 17.0% had a
partial response (PR), 39.9% had stable disease
(SD), and 39.9% had progressive disease (PD).
In the durvalumab arm, 1.5% of patients had a
CR, 15.4% had a PR, 37.8% had SD, and 45.2%
had PD. In the sorafenib arm no patients had
a CR, 5.1% had a PR, 55.5% had SD, and 39.3%
had PD. This translated to a disease control
rate of 60.1% in the durvalumab and tremelimumab arm, 54.8% in the durvalumab arm,
and 60.7% in the sorafenib arm.
The median DORs were 22.3 months,
16.8 months, and 18.4 months in the
durvalumab and tremelimumab, durvalumab,
and sorafenib arms, respectively. Further, the
median time to progression was 5.42 months
(95% CI, 3.81-5.62) with the combination,
3.75 months (95% CI, 3.68-5.42) with
durvalumab alone, and 5.55 months (95% CI,
5.13-5.75) with sorafenib.
Regarding safety, grade 3/4 treatmentrelated adverse events (TRAEs) occurred
in 25.8% of patients receiving durvalumab
and tremelimumab, 12.9% of patients
receiving durvalumab alone, and in 36.9%
receiving sorafenib. Grade 3/4 hepatic
TRAEs occurred in 5.9%, 5.2%, and 4.5% of
patients, respectively.
Additionally, serious TRAEs occurred in 17.5%
of patients in the durvalumab and tremelimumab arm, 8.2% of patients in the durvalumab
arm, and 9.4% of patients in the sorafenib arm.
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TA B L E 1 . E F F I C A C Y O U T C O M E S I N T H E H I M A L AYA T R I A L ( N C T 0 2 5 1 9 3 4 8 ) 1

TREMELIMUMAB PLUS
DURVALUMAB (N = 393)

DURVALUMAB
(N = 389)

SORAFENIB
(N = 389)

16.4 (14.2-19.6)

16.6 (14.1-19.1)

13.8 (12.3-16.1)

Median follow-up, months

16.1

16.5

13.3

Deaths at data cutoff

66.7%

72%

75.3%

40.5%

39.6%

32.6%

OUTCOME
Median OS, months (95% CI)

24-month OS
36-month OS

30.7%

24.7%

20.2%

3.8 (3.7-5.3)

3.7 (3.2-3.8)

4.1 (3.8-5.5)

ORR

20.1%

17%

5.1%

Median DOR, months

22.3

16.8

18.4

Median PFS, months (95% CI)

DOR, duration of response; ORR, overall response rate; OS, overall survival; PFS, progression-free survival.

TA B L E 2 . T R A E S I N T H E H I M A L AYA T R I A L ( N C T 0 2 5 1 9 3 4 8 ) 1

ADVERSE EVENTS

TREMELIMUMAB PLUS
DURVALUMAB (N = 393)

DURVALUMAB
(N = 389)

SORAFENIB
(N = 389)

25.8%

12.9%

36.9%

Grade 3/4 TRAEs

5.9%

5.2%

4.5%

Serious TRAEs

Grade 3/4 hepatic TRAEs

17.5%

8.2%

9.4%

Grade 5 TRAEs

2.3%

0%

0.8%

TRAEs leading to discontinuation

8.2%

4.1%

11%

TRAEs, treatment-related adverse events.

Grade 5 TRAEs occurred in 2.3%, 0%, and 0.8%
of patients, respectively. TRAEs leading to
discontinuation occurred in 8.2% of patients
receiving durvalumab and tremelimumab,
4.1% of patients receiving durvalumab, and in
11% receiving sorafenib (TABLE 2)1.
TA R G E T E D O N C O LO GY T M V I D E O

“To date, the HIMALAYA study is one of the
largest phase 3 studies conducted with longterm follow-up demonstrating the role of
immunotherapy in surgically unresectable
HCC,” said Cathy Eng, MD, FACP, FASCO,
the David H. Johnson Chair in Surgical and
Medical Oncology at Vanderbilt-Ingram Cancer Center in Nashville, Tennessee, in a news
release. “HIMALAYA chose a novel approach
of priming with a single dose of combination
immunotherapy followed by the single agent
durvalumab. While the primary end point
was met, based on the current data, the secondary end point of PFS was not superior in
either investigational arm relative to the control arm, requiring further discussion.”2 TT
REFERENCES
1. Abou-Alfa GK, Chan SL, Kudo M, et al. Phase 3 randomized,

Lenvatinib Shows Noninferior
Survival Outcomes and
Improved PFS in HCC

open-label, multicenter study of tremelimumab (T) and durvalumab (D)
as first-line therapy in patients (pts) with unresectable hepatocellular
carcinoma (uHCC): HIMALAYA. J Clin Oncol. 2022;40(suppl 4):379.
doi:10.1200/JCO.2022.40.4_suppl.379
2. Durvalumab plus tremelimumab significantly improves survival

Daneng Li, MD, City of Hope, discusses the
results of the REFLECT trial (NCT01761266)
in hepatocellular carcinoma. Results showed
noninferiority of lenvatinib (Lenvima) with a
median OS of 13.6 months vs 12.3 months
with sorafenib (Nexavar), leading to its
approval by the FDA.
View more at targetedonc.com/
link/1673

for patients with advanced liver cancer compared to sorafenib. News
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Trastuzumab Deruxtecan
Extends Overall Survival in HER2+
Advanced Gastric/GEJ Cancer
By Gina Mauro
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I

N THE PHASE 2 DESTINY-Gastric01 trial
(NCT03329690), treatment with famtrastuzumab deruxtecan-nxki (Enhertu)
achieved a 40% reduction in the risk of death
compared with standard chemotherapy in
patients with HER2-positive gastric cancer
or gastroesophageal junction (GEJ) adenocarcinoma, according to updated survival
results presented at the 2022 American
Society of Clinical Oncology Gastrointestinal
Cancers Symposium.1 The updated median
overall survival (OS) with trastuzumab
deruxtecan remained at 12.5 months (95%
CI, 10.3-15.2) compared with 8.9 months
(95% CI, 6.4-10.4) with chemotherapy (HR,
0.60; 95% CI, 0.42-0.86).
“With continued follow-up after the primary analysis, trastuzumab deruxtecan
demonstrated a clinically meaningful OS
benefit and clinically relevant improvement
in [objective response rate (ORR)] compared
with standard chemotherapy in HER2positive advanced gastric or GEJ cancer,”
lead study author Kensei Yamaguchi, MD,
director of the Gastroenterological Chemotherapy Department at the Cancer Institute
Hospital of the Japanese Foundation for
Cancer Research in Tokyo, Japan, said in a
presentation during the meeting.
In January 2021, the FDA approved

trastuzumab deruxtecan for the treatment
of adult patients with locally advanced or
metastatic HER2-positive gastric or GEJ adenocarcinoma, who have received a previous
trastuzumab (Herceptin)-based regimen.2 The
regulatory decision was based on primary
findings from the phase 2 DESTINYGastric01 study, which showed that the median
OS with trastuzumab deruxtecan was
12.5 months (95% CI, 9.6-14.3) compared with
8.4 months (95% CI, 6.9-10.7) with irinotecan
or paclitaxel in patients with advanced, HER2positive gastric or GEJ adenocarcinoma, who had
progressed following a trastuzumab-based treatment (HR, 0.59; 95% CI, 0.39-0.88; P = .0097).3
DESTINY-Gastric01 is an open-label, multicenter, randomized, phase 2 study. Investigators evaluated trastuzumab deruxtecan vs
physician’s choice of standard chemotherapy
in patients with HER2-expressing advanced
gastric or GEJ adenocarcinoma, who had
received at least 2 prior regimens, including
fluoropyrimidine, a platinum-based agent,
and trastuzumab or approved biosimilar.
Patients who had or were suspected to have
interstitial lung disease (ILD) or pneumonitis, or a history of noninfectious ILD or pneumonitis, that had been treated with steroids
were excluded from enrollment.
A total of 188 patients were randomized

2:1 to receive either trastuzumab deruxtecan at 6.4 mg/kg every 3 weeks
(n = 126) or chemotherapy with irinotecan or paclitaxel (n = 62). Eighty-six
percent of participants received a prior
taxane, 71% had ramucirumab (Cyramza),
and 31% received prior PD-1/PD-L1 inhibitors.
Stratification factors included by country,
ECOG performance status, and HER2 status.
The primary end point of the trial was ORR
per independent central review (ICR), whereas
secondary end points comprised OS, duration of response (DOR), progression-free survival, confi rmed ORR, and safety. The data
cutoff date for OS was June 3, 2020, after a
median follow-up of 18.5 months.
The median age was 65.5 years (range,
28.0-82.0), 24.1% of patients were women,
and most patients were from Japan (79.9%).
Forty-nine percent of patients had an ECOG
performance status of 0, and patients either
had intestinal histology (66.3%), diffuse
(25.7%), or other (8.1%). Three-fourths of
patients (76.3%) had HER2 expression and
87.6% had gastric/GEJ as their primary site.
Patients had tumors measuring at less than 5
cm (46.2%), between 5 cm and 10 cm (31.8%),
at least 10 cm (14.9%), or missing (12.1%).
Patients had received either 2 (57.1%),
3 (28.1%), or at least 4 (14.9%) prior systemic 
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TA B L E . O R R A N D OT H E R E F F I CAC Y E N D P O I N T S F O R T H E D E S T I N Y- G A S T R I C 0 1 T R I A L ( N C T 0 3 3 2 9 6 9 0 ) 1

ORR (CR + PR) by ICR, n (%)

T-DXD (N = 119)

PLACEBO (N = 56)

61 (51.3); 95% CI, 41.9-60.5

8 (14.3); 95% CI, 6.4-26.2

P < .0001

CR

11 (9.2)

0

PR

50 (42.0)

8 (14.3)

SD

42 (35.3)

27 (48.2)

PD

14 (11.8)

17 (30.4)

NE

2 (1.7)

4 (7.1)

50 (42.0); 95% CI, 33.0-51.4

7 (12.5); 95% CI, 5.2-24.1

CR

10 (8.4)

0

PR

40 (33.6)

7 (12.5)

SD

52 (43.7)

28 (50.0)

PD

14 (11.8)

17 (30.4)

NE

3 (2.5)

4 (7.1)

102 (85.7); 95% CI, 78.1-91.5

35 (62.5); 95% CI, 48.5-75.1

Confirmed DOR, median, months

12.5; 95% CI, 5.6–NE

3.9; 95% CI, 3.0-4.9

TTR, median, months

1.5; 95% CI, 1.4-1.7

1.6; 95% CI, 1.3-1.7

Confirmed ORR (CR + PR) by ICR, n (%)

Confirmed DCR (CR + PR + SD), n (%)

CR, complete response; DCR, disease control rate; DOR, duration of response; ICR, independent central review; NE, not evaluable; ORR, objective
response rate; PD, progressive disease; PR, partial response; SD, stable disease; T-DXd, trastuzumab deruxtecan; TTR, time to recurrence.

deruxtecan arm, which had been reported in
the primary analysis. No ILD/pneumonitis
events nor AE-related deaths occurred on the
chemotherapy arm.
“This additional follow-up provides further
evidence that trastuzumab deruxtecan is an
effective treatment option for patients with
HER2-positive advanced gastric cancer or GEJ
adenocarcinoma, who have progressed after
2 or more previous lines of therapy, including
trastuzumab, fluoropyrimidine, and a platinum agent,” Yamaguchi said. DESTINYGastric01 trial also has 2 exploratory cohorts
focused on the HER2-low population: HER2
(immunohistochemistry [IHC] 2+/in situ
hybridization negative; n = 21) and HER2
(IHC 1+; n = 24). TT
REFERENCES
1. Yamaguchi K, Bang YJ, Iwasa S, et al. Trastuzumab deruxtecan
(T-DXd; DS-8201) in patients with HER2–positive advanced gastric
or gastroesophageal junction (GEJ) adenocarcinoma: final overall survival (OS) results from a randomized, multicenter, open-label, phase
2 study (DESTINY-Gastric01). J Clin Oncol. 2022;40(suppl 4):242.
doi:10.1200/JCO.2022.40.4_suppl.242
2. FDA approves fam-trastuzumab deruxtecan-nxki for HER2-positive

therapies, which consisted of trastuzumab
(100%), ramucirumab (70.7%), taxane (86.4%),
irinotecan or another topoisomerase I inhibitor (7.3%), or an immune checkpoint inhibitor
(31.3%). Patients in the trastuzumab deruxtecan group were more than twice as likely
to have received 4 or more prior therapies
(20.0% vs 9.7%).
Additional data with the longer follow-up
showed the ORR by ICR was 51.3% (95% CI,
41.9%-60.5%) and 14.3% (95% CI, 6.4%-26.2%)
with trastuzumab deruxtecan and chemotherapy, respectively, which Yamaguchi said
was a statistically significant difference
(TABLE 1). In the trastuzumab deruxtecan
arm, this consisted of a 9.2% complete
response (CR) rate and a 42.0% partial
response (PR) rate. The stable disease (SD)
rate was 35.3% and the progressive disease
(PD) rate was 11.8%. Two patients (1.7%) were
not evaluable for response.
The confi rmed ORR was 42.0% (95% CI,
33.0%-51.4%) with trastuzumab deruxtecan
and 12.5% (95% CI, 5.2%-24.1%) with chemotherapy. In the trastuzumab deruxtecan arm,
the CR and PR rates were 8.4% and 33.6%,
respectively. The SD and PD rates were 43.7%
and 11.8%, respectively. Three patients (2.5%)
were not evaluable for response.
The confi rmed disease control rate was
85.7% (95% CI, 78.1%-91.5%) with trastuzumab
deruxtecan compared with 62.5% (95%
CI, 48.5%-75.1%) with chemotherapy. The
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confirmed median DOR was 12.5 months (95%
CI, 5.6–not evaluable) and 3.9 months (95%
CI, 3.0-4.9), respectively. The median time
to response was similar between arms at
1.5 months (95% CI, 1.4-1.7) with trastuzumab
deruxtecan and 1.6 months (95% CI, 1.31.7) with chemotherapy. “This presentation
shows most patients received [trastuzumab]
deruxtecan had a reduction in tumor size
compared with approximately half of patients
receiving [chemotherapy],” Yamaguchi said.
Regarding safety, grade 3 or higher adverse
events (AEs) occurred in 85.6% of patients on
trastuzumab deruxtecan compared with 56.5%
of those on chemotherapy. The most common
grade 3 or higher AE was decreased neutrophil
count (51.2% with trastuzumab deruxtecan vs
24.2% with chemotherapy), followed by anemia
(38.4% vs 22.6%, respectively) and decreased
white blood cell count (20.8% vs 11.3%).
Sixteen patients (12.8%) experienced ILD/
pneumonitis related to trastuzumab deruxtecan, as determined by an independent
adjudication committee. These occurred at
levels of grade 1/2 (n = 13), grade 3 (n = 2),
and grade 4 (n = 1). Four ILD/pneumonitis
events occurred since the primary analysis;
1 was a grade 1 event and the remaining
3 were grade 2. The median time to fi rst
onset among the 16 overall ILD/pneumonitis
events was 102.5 days (range, 36-638).
One
treatment-related
death
from
pneumonia occurred on the trastuzumab

gastric adenocarcinomas. News release. FDA; January 15, 2021. Accessed January 15, 2021. http://bit.ly/35KBZ8T
3. Shitara K, Bang YJ, Iwasa S, et al. Trastuzumab deruxtecan (T-DXd;
DS-8201) in patients with HER2-positive advanced gastric or gastroesophageal junction (GEJ) adenocarcinoma: a randomized, phase
II, multicenter, open-label study (DESTINY-Gastric01). J Clin Oncol.
2020;38(suppl 15):4513. doi:10.1200/JCO.2020.38.15_suppl.4513
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Important Clinical Questions
to Address in GI Cancers
Sumanta K. Pal, MD, City of Hope, in Duarte,
California, addresses clinical questions
in gastrointestinal cancer, spotlighting
immunotherapy challenges such as enhancing
efficacy and addressing toxicities.
View more at targetedonc.com/
link/1674
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Neoadjuvant Nivolumab Plus Ipilimumab
Induces pCR in 59% of Patients
With Oeso-Gastric Adenocarcinoma
By Kristi Rosa
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P

ATIENTS WITH RESECTABLE microsatellite instable (MSI)/mismatch repair deficient
(dMMR) oeso-gastric junction (OGJ) adenocarcinoma treated in the phase 2 GERCOR NEONIPIGA
trial (NCT04006262) had a 59% pathologic complete
response (pCR) rate from neoadjuvant nivolumab
(Opdivo) plus ipilimumab (Yervoy), meeting the
study’s primary end point.1
Results, presented during the 2022 American
Society of Clinical Oncology Gastrointestinal
Cancers Symposium, showed that 58.6% of 29
evaluable patients had tumor regression grade
(TRG) 1 by Mandard classification, meaning they
experienced complete regression/fibrosis with no
tumor cells. Moreover, 13.8% had TRG 2, which
was fibrosis with scattered tumor cells; 6.9% had
TRG 3, which was fibrosis and tumor cells with
a dominance of fibrosis; 13.8% had TRG 4, which
was fibrosis and tumor cells with a dominance of
tumor cells; and 6.9% had TRG 5, which was no
evidence of regression.
Per the Becker grading system, 58.6% of patients
had TRG 1a following treatment, which meant
complete tumor regression without residual tumor.
Additionally, 13.7% of patients had TRG 1b, which
was defi ned as having less than 10% of residual
tumor per tumor bed; 6.9% had TRG 2, defi ned as
having 10% to 50% of their residual tumor follow-

ing treatment; and 21.7% were TRG 3, which meant
they had more than 50% of residual tumor cells.
“The primary objective [of] pCR rate was met,
and neoadjuvant nivolumab and ipilimumab is
feasible in patients with MSI/dMMR resectable
gastric/OGJ adenocarcinoma,” presenting author
Thierry André, MD, of Sorbonne University and
Department of Medical Oncology, Saint Antoine
Hospital, Paris, France, said in a presentation
on the data. “NEONIPIGA raises the question of
whether the surgery can be delayed or avoided for
some patients with localized MSI/dMMR gastric/
OGJ adenocarcinoma if immune checkpoint inhibitors are effective.”
Those with locally advanced MSI/dMMR gastric/
OGJ adenocarcinoma tend to have a better prognosis than those with microsatellite stable, proficient
mismatch repair disease. Questionable benefit is
derived by those with MSI/dMMR disease from
the use of perioperative chemotherapy comprising
fluoropyrimidines and platinum salt; in fact, this
approach may result in decreased disease-free
survival and overall survival, according to André.
Data have indicated that MSI/dMMR status may
be used to predict the efficacy of immune checkpoint inhibitors. Investigators have hypothesized
that the use of these agents in this population both

Thierry André, MD
Professor of Medical Oncology
Sorbonne University
Head and a Senior Physician
Department of Medical Oncology
Saint Antoine Hospital
Paris, France
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For adults with polycythemia vera (PV) who have had an inadequate response to or are intolerant of hydroxyurea (HU)

EVERY DAY COUNTS.
JAKAFI CAN HELP.
PV is a hematologic malignancy that can
become advanced in a subset of patients1-6
In a subset of patients, these characteristics may
indicate advanced PV despite treatment with HU
at the maximum tolerated dose and phlebotomy.1,7-10
Hct
≥45%

WBC count
>11 × 109/L

or

Disease-related
SYMPTOMS

In the phase 3 RESPONSE* trial, Jakafi demonstrated superior results† vs BAT‡
Composite Primary Endpoint

23

%

(25/110) of patients receiving Jakafi achieved Hct control and ≥35% spleen volume
reduction at week 32 vs <1% (1/112) of patients receiving BAT (P < 0.0001)11§

BAT, best available therapy; Hct, hematocrit; MPN-SAF, Myeloproliferative Neoplasm Symptom Assessment Form; TSS, Total Symptom Score; WBC, white blood cell.
*The RESPONSE (Randomized study of Efficacy and Safety in POlycythemia vera with JAK iNhibitor ruxolitinib verSus bEst available care) trial was a randomized, open-label, active-controlled phase
3 trial comparing Jakafi with BAT in 222 patients with PV. Patients enrolled in the study had been diagnosed with PV for at least 24 weeks, had an inadequate response to or were intolerant of HU,
required phlebotomy for Hct control, and exhibited splenomegaly. All patients were required to demonstrate Hct control between 40% and 45% prior to randomization. After week 32, patients were
able to cross over to Jakafi treatment.11,12
†
The composite primary endpoint was defined as Hct control without phlebotomy eligibility and a ≥35% spleen volume reduction as measured by CT or MRI. To achieve the Hct control endpoint, patients
could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45% that is ≥3 percentage points higher than baseline or Hct >48% (lower value).11,12
‡
BAT included HU (60%), interferon/pegylated interferon (12%), anagrelide (7%), pipobroman (2%), lenalidomide/thalidomide (5%), and observation (15%).11
§
Jakafi 95% CI, 0.15-0.32; BAT 95% CI, 0.00-0.05.11

Indications and Usage
Jakafi is indicated for treatment of polycythemia vera (PV) in adults who have
had an inadequate response to or are intolerant of hydroxyurea.
Important Safety Information
• Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia and
neutropenia, which are each dose-related effects. Perform a pre-treatment
complete blood count (CBC) and monitor CBCs every 2 to 4 weeks until doses are
stabilized, and then as clinically indicated
• Manage thrombocytopenia by reducing the dose or temporarily interrupting
Jakafi. Platelet transfusions may be necessary
• Patients developing anemia may require blood transfusions and/or dose
modifications of Jakafi
• Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by
withholding Jakafi until recovery
• Serious bacterial, mycobacterial, fungal and viral infections have occurred.
Delay starting Jakafi until active serious infections have resolved. Observe
patients receiving Jakafi for signs and symptoms of infection and manage
promptly. Use active surveillance and prophylactic antibiotics according to
clinical guidelines
• Tuberculosis (TB) infection has been reported. Observe patients taking Jakafi for
signs and symptoms of active TB and manage promptly. Prior to initiating Jakafi,
evaluate patients for TB risk factors and test those at higher risk for latent infection.
Consult a physician with expertise in the treatment of TB before starting Jakafi in
patients with evidence of active or latent TB. Continuation of Jakafi during
treatment of active TB should be based on the overall risk-benefit determination

• Progressive multifocal leukoencephalopathy (PML) has occurred with Jakafi
treatment. If PML is suspected, stop Jakafi and evaluate
• Advise patients about early signs and symptoms of herpes zoster and to seek
early treatment
• Increases in hepatitis B viral load with or without associated elevations in
alanine aminotransferase and aspartate aminotransferase have been
reported in patients with chronic hepatitis B virus (HBV) infections. Monitor
and treat patients with chronic HBV infection according to clinical guidelines
• When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms may
return within one week. After discontinuation, some patients with myelofibrosis
have experienced fever, respiratory distress, hypotension, DIC, or multi-organ
failure. If any of these occur after discontinuation or while tapering Jakafi,
evaluate and treat any intercurrent illness and consider restarting or increasing
the dose of Jakafi. Instruct patients not to interrupt or discontinue Jakafi without
consulting their physician. When discontinuing or interrupting Jakafi for reasons
other than thrombocytopenia or neutropenia, consider gradual tapering rather
than abrupt discontinuation
• Non-melanoma skin cancers (NMSC) including basal cell, squamous cell, and
Merkel cell carcinoma have occurred. Perform periodic skin examinations
• Treatment with Jakafi has been associated with increases in total
cholesterol, low-density lipoprotein cholesterol, and triglycerides. Assess
lipid parameters 8-12 weeks after initiating Jakafi. Monitor and treat
according to clinical guidelines for the management of hyperlipidemia
• Another JAK-inhibitor has increased the risk of major adverse cardiovascular
events (MACE), including cardiovascular death, myocardial infarction, and
stroke (compared to those treated with tumor TNF blockers) in patients with

INTERVENE WITH JAKAFI IN YOUR PATIENTS WITH ADVANCED PV
Individual Component of the Primary Endpoint

60
73%
%

(66/110) of patients receiving Jakafi achieved Hct control at week 32 vs 19% (21/112) of patients receiving BAT11
To achieve the Hct control endpoint, patients could not become eligible for phlebotomy between weeks 8 and 32. Phlebotomy eligibility was defined as Hct >45%
that is ≥3 percentage points higher than baseline or Hct >48% (lower value)11,12

Probability of Maintaining Hct Controla at 5 Years in RESPONSE Trial13,14
a

Absence of phlebotomy eligibility

Kaplan-Meier Estimate: Durability of Hct Control at 5 Years
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Analysis was conducted in week 32 Hct control
responders, beginning at week 3213
Progression events for the evaluation of
duration of absence of phlebotomy eligibility
included first of 2 consecutive Hct assessments
that confirms phlebotomy eligibility, death, or
development of MF or acute leukemia15
Reprinted from The Lancet Haematology, 7(3), Kiladjian J-J, Zachee P,
Hino M, Long-term efficacy and safety of ruxolitinib versus best available
therapy in polycythaemia vera (RESPONSE): 5-year follow up of a phase
3 study, e226-e237, Copyright 2020, with permission from Elsevier.

Exploratory Endpoint
RESPONSE was an open-label trial and, therefore, not designed to evaluate differences in symptoms11
Patient-reported outcomes were assessed using the MPN-SAF symptom diary. The MPN-SAF diary was administered daily
in an electronic diary format to score 14 disease-related symptoms on a scale of 0 (absent) to 10 (worst possible). At baseline,
median TSS was 23.4 (range, 0-106) in the group receiving Jakafi and 33.3 (range, 0-118) in the group receiving BAT.12,15

Median Percent Change in Symptom Score From Baseline to Week 3212a
Median Change in Symptom Score
From Baseline to Week 32, %
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At week 32, 49% (36/74) of patients receiving Jakafi and
5% (4/81) of patients receiving BAT had at least a 50%
reduction in the 14-item MPN-SAF TSS12
Patients receiving Jakafi had reductions in all symptom
clusters reported, whereas patients receiving BAT had
an increase in scores of many symptoms12
From The New England Journal of Medicine, Vannucchi AM, Kiladjian JJ,
Griesshammer M, et al, Ruxolitinib versus Standard Therapy for the Treatment of
Polycythemia Vera, 372(5), 426-435. Copyright © 2015 Massachusetts Medical
Society. Reprinted with permission from Massachusetts Medical Society.

Patients with data at both baseline (value >0) and week 32 were included in this analysis. Negative values indicate a reduction in the
severity of symptoms.12

Intervene with Jakafi in your appropriate patients with advanced PV
INTERVENEJAKAFI.COM

rheumatoid arthritis, a condition for which Jakafi is not indicated. Consider
the benefits and risks for the individual patient prior to initiating or continuing
therapy with Jakafi particularly in patients who are current or past smokers
and patients with other cardiovascular risk factors. Patients should be
informed about the symptoms of serious cardiovascular events and the steps
to take if they occur
• Another JAK-inhibitor has increased the risk of thrombosis, including deep venous
thrombosis (DVT), pulmonary embolism (PE), and arterial thrombosis (compared to
those treated with TNF blockers) in patients with rheumatoid arthritis, a condition
for which Jakafi is not indicated. In patients with myelofibrosis (MF) and
polycythemia vera (PV) treated with Jakafi in clinical trials, the rates of
thromboembolic events were similar in Jakafi and control treated patients. Patients
with symptoms of thrombosis should be promptly evaluated and treated
appropriately
• Another JAK-inhibitor has increased the risk of lymphoma and other malignancies
excluding NMSC (compared to those treated with TNF blockers) in patients with
rheumatoid arthritis, a condition for which Jakafi is not indicated. Patients who are
current or past smokers are at additional increased risk. Consider the benefits and
risks for the individual patient prior to initiating or continuing therapy with Jakafi,
particularly in patients with a known secondary malignancy (other than a
successfully treated NMSC), patients who develop a malignancy, and patients who
are current or past smokers
• In myelofibrosis and polycythemia vera, the most common nonhematologic
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, and
diarrhea. In acute graft-versus-host disease, the most common nonhematologic
adverse reactions (incidence >50%) were infections (pathogen not specified)
and edema. In chronic graft-versus-host disease, the most common

nonhematologic adverse reactions (incidence ≥20%) were infections (pathogen
not specified) and viral infections
• Avoid concomitant use with fluconazole doses greater than 200 mg. Dose
modifications may be required when administering Jakafi with fluconazole
doses of 200 mg or less, or with strong CYP3A4 inhibitors, or in patients with
renal or hepatic impairment. Patients should be closely monitored and the
dose titrated based on safety and efficacy
• Use of Jakafi during pregnancy is not recommended and should only be used if
the potential benefit justifies the potential risk to the fetus. Women taking
Jakafi should not breastfeed during treatment and for 2 weeks after the final
dose
Please see Brief Summary of Full Prescribing Information for Jakafi on the
following pages. To learn more about Jakafi, visit HCP.Jakafi.com
References: 1. Barosi G, et al. Br J Haematol. 2010;148(6):961-963. 2. Parasuraman
S, et al. Exp Hematol Oncol. 2016;5:3. 3. Mascarenhas J. Clin Lymphoma Myeloma
Leuk. 2016;16 Suppl:S124-S129. 4. Rumi E, et al. Blood. 2017;129(6):680-692.
5. Michiels JJ, et al. World J Hematol. 2013;2(3):71-88. 6. Michiels JJ. World J Crit
Care Med. 2015;4(3):230-239. 7. Marchioli R, et al. N Engl J Med. 2013;368(1):22-33.
8. Barbui T, et al. Blood. 2015;126(4):560-561. 9. Emanuel RM, et al. J Clin Oncol.
2012;30(33):4098-4103. 10. Verstovsek S, et al. Cancer. 2014;120(4):513-520.
11. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 12. Vannucchi
AM, et al. N Engl J Med. 2015;372(5):426-435. 13. Kiladjian J-J, et al. Lancet
Haematol. 2020;7(3):e226-e237. 14. Kiladjian J-J, et al. Lancet Haematol.
2020;7(Suppl):1-18. 15. Data on file. Incyte Corporation. Wilmington, DE.
Jakafi and the Jakafi logo are registered trademarks of Incyte.
© 2021, Incyte Corporation. MAT-JAK-03599 11/21
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DRUG INTERACTIONS Fluconazole Concomitant use
of Jakafi with fluconazole increases ruxolitinib exposure
[see Clinical Pharmacology (12.3) in Full Prescribing
Information], which may increase the risk of exposurerelated adverse reactions. Avoid concomitant use of
Jakafi with fluconazole doses of greater than 200 mg
daily. Reduce the Jakafi dosage when used concomitantly
with fluconazole doses of less than or equal to 200 mg
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inhibitors Concomitant
use of Jakafi with strong CYP3A4 inhibitors increases
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may increase the risk
of exposure-related adverse reactions. Reduce the Jakafi
dosage when used concomitantly with strong CYP3A4
inhibitors except in patients with aGVHD or cGVHD
[see Dosage and Administration (2.5) in Full Prescribing
Information]. Strong CYP3A4 Inducers Concomitant use
of Jakafi with strong CYP3A4 inducers may decrease
ruxolitinib exposure [see Clinical Pharmacology (12.3) in
Full Prescribing Information], which may reduce efficacy
of Jakafi. Monitor patients frequently and adjust the
Jakafi dose based on safety and efficacy [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
USE IN SPECIFIC POPULATIONS Pregnancy: Risk
Summary When pregnant rats and rabbits were
administered ruxolitinib during the period of
organogenesis adverse developmental outcomes
occurred at doses associated with maternal toxicity
(see Data). There are no studies with the use of Jakafi
in pregnant women to inform drug-associated risks. The
background risk of major birth defects and miscarriage
for the indicated populations is unknown. Adverse
outcomes in pregnancy occur regardless of the health
of the mother or the use of medications. The background
risk in the U.S. general population of major birth defects
is 2% to 4% and miscarriage is 15% to 20% of clinically
recognized pregnancies. Data: Animal Data Ruxolitinib
was administered orally to pregnant rats or rabbits during
the period of organogenesis, at doses of 15, 30 or
60 mg/kg/day in rats and 10, 30 or 60 mg/kg/day in
rabbits. There were no treatment-related malformations.
Adverse developmental outcomes, such as decreases of
approximately 9% in fetal weights were noted in rats at
the highest and maternally toxic dose of 60 mg/kg/day.
This dose results in an exposure (AUC) that is
approximately 2 times the clinical exposure at the
maximum recommended dose of 25 mg twice daily.
In rabbits, lower fetal weights of approximately 8%
and increased late resorptions were noted at the highest
and maternally toxic dose of 60 mg/kg/day. This dose
is approximately 7% the clinical exposure at the
maximum recommended dose. In a pre- and post-natal
development study in rats, pregnant animals were dosed
with ruxolitinib from implantation through lactation at
doses up to 30 mg/kg/day. There were no drug-related
adverse findings in pups for fertility indices or for
maternal or embryofetal survival, growth and
development parameters at the highest dose evaluated
(34% the clinical exposure at the maximum
recommended dose of 25 mg twice daily). Lactation:
Risk Summary No data are available regarding the
presence of ruxolitinib in human milk, the effects on
the breast fed child, or the effects on milk production.
Ruxolitinib and/or its metabolites were present in the milk
of lactating rats (see Data). Because many drugs are
present in human milk and because of the potential for
thrombocytopenia and anemia shown for Jakafi in human
studies, discontinue breastfeeding during treatment with
Jakafi and for two weeks after the final dose. Data:
Animal Data Lactating rats were administered a single
dose of [14C]-labeled ruxolitinib (30 mg/kg) on postnatal
Day 10, after which plasma and milk samples were
collected for up to 24 hours. The AUC for total
radioactivity in milk was approximately 13-fold the
maternal plasma AUC. Additional analysis showed the
presence of ruxolitinib and several of its metabolites in
milk, all at levels higher than those in maternal plasma.
Pediatric Use The safety and effectiveness of Jakafi for
treatment of myelofibrosis or polycythemia vera in
pediatric patients have not been established. The safety
and effectiveness of Jakafi for treatment of

steroid-refractory aGVHD has been established for
treatment of children 12 years and older. Use of Jakafi
in pediatric patients with steroid-refractory aGVHD
is supported by evidence from adequate and
well-controlled trials of Jakafi in adults [see Clinical
Studies (14.3) in Full Prescribing Information] and
additional pharmacokinetic and safety data in pediatric
patients. The safety and effectiveness of Jakafi for
treatment of steroid-refractory aGVHD has not been
established in pediatric patients younger than 12 years
old. The safety and effectiveness of Jakafi for treatment
of cGVHD after failure of one or two lines of systemic
therapy has been established for treatment of children
12 years and older. Use of Jakafi in pediatric patients
with cGVHD after failure of one or two lines of systemic
therapy is supported by evidence from adequate and
well-controlled trials of Jakafi in adults and adolescents
[see Clinical Studies (14.3, 14.4) in Full Prescribing
Information] and additional pharmacokinetic and safety
data in pediatric patients. The safety and effectiveness of
Jakafi for treatment of cGVHD has not been established in
pediatric patients younger than 12 years old. Jakafi was
evaluated in a single-arm, dose-escalation study
(NCT01164163) in 27 pediatric patients with relapsed or
refractory solid tumors (Cohort A) and 20 with leukemias or
myeloproliferative neoplasms (Cohort B). The patients had
a median age of 14 years (range, 2 to 21 years) and
included 18 children (age 2 to < 12 years), and 14
adolescents (age 12 to < 17 years). The dose levels tested
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day
cycles with up to 6 patients per dose group. Overall, 38
(81%) patients were treated with no more than a single
cycle of Jakafi, while 3, 1, 2, and 3 patients received 2, 3, 4,
and 5 or more cycles, respectively. A protocol-defined
maximal tolerated dose was not observed, but since few
patients were treated for multiple cycles, tolerability with
continued use was not assessed adequately to establish a
recommended Phase 2 dose higher than the recommended
dose for adults. The safety profile in children was similar
to that seen in adults. Juvenile Animal Toxicity Data
Administration of ruxolitinib to juvenile rats resulted in
effects on growth and bone measures. When administered
starting at postnatal day 7 (the equivalent of a human
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of
fractures occurred at doses ≥ 30 mg/kg/day, and effects
on body weight and other bone measures [e.g., bone
mineral content, peripheral quantitative computed
tomography, and x-ray analysis] occurred at doses
≥ 5 mg/kg/day. When administered starting at postnatal
day 21 (the equivalent of a human 2-3 years of age) at
doses of 5 to 60 mg/kg/day, effects on body weight and
bone occurred at doses ≥ 15 mg/kg/day, which were
considered adverse at 60 mg/kg/day. Males were more
severely affected than females in all age groups, and
effects were generally more severe when administration
was initiated earlier in the postnatal period. These
findings were observed at exposures that are at least
27% the clinical exposure at the maximum recommended
dose of 25 mg twice daily. Geriatric Use Of the total
number of patients with MF in clinical studies with Jakafi,
52% were 65 years and older, while 15% were 75 years
and older. No overall differences in safety or effectiveness
of Jakafi were observed between these patients and
younger patients. Clinical studies of Jakafi in patients
with aGVHD did not include sufficient numbers of subjects
age 65 and over to determine whether they respond
differently from younger subjects. Of the total number of
patients with cGVHD treated with Jakafi in clinical trials,
11% were 65 years and older. No overall differences in
safety or effectiveness of Jakafi were observed between
these patients and younger patients. Renal Impairment
Total exposure of ruxolitinib and its active metabolites
increased with moderate (CLcr 30 to 59 mL/min) and
severe (CLcr 15 to 29 mL/min) renal impairment, and
ESRD (CLcr less than 15 mL/min) on dialysis [see Clinical
Pharmacology (12.3) in Full Prescribing Information].
Modify Jakafi dosage as recommended [see Dosage and
Administration (2.6) in full Prescribing Information].
Hepatic Impairment Exposure of ruxolitinib increased
with mild (Child-Pugh A), moderate (Child-Pugh B) and
severe (Child-Pugh C) hepatic impairment [see Clinical
Pharmacology (12.3) in full Prescribing Information].

Reduce Jakafi dosage as recommended in patients with
MF or PV with hepatic impairment [see Dosage and
Administration (2.6) in full Prescribing Information].
Reduce Jakafi dosage as recommended for patients with
Stage 4 liver aGVHD. Monitor blood counts more
frequently for toxicity and modify the Jakafi dosage for
adverse reactions if they occur for patients with Score 3
liver cGVHD [see Dosage and Administration (2.6) and
Clinical Pharmacology (12.3) in full Prescribing
Information]. OVERDOSAGE There is no known antidote
for overdoses with Jakafi. Single doses up to 200 mg
have been given with acceptable acute tolerability. Higher
than recommended repeat doses are associated with
increased myelosuppression including leukopenia,
anemia and thrombocytopenia. Appropriate supportive
treatment should be given. Hemodialysis is not expected
to enhance the elimination of Jakafi.
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prior to and following radical surgery may
result in improved outcomes.
NEONIPIGA enrolled patients with histologically proven, nonmetastatic gastric
adenocarcinoma, or with OGJ T2 to T4, NxM0,
who were aged 18 to 75 years, had MSI and
dMMR disease, an ECOG performance status of
0 or 1 (or a status of 0 if older than 70 years), an
absolute neutrophil count of at least 1.5 × 109/L,
a platelet count of at least 100 × 109/L, and
hemoglobin of at least 9 g/dL.2 Patients needed
to have acceptable renal and liver function and
could not have received prior treatment for
localized oeso-gastric cancer.
Study participants received intravenous
nivolumab at 240 mg every 2 weeks in combination with ipilimumab at 1 mg/kg every
6 weeks as neoadjuvant treatment for a total
of 6 cycles, equating to 12 weeks of treatment
(FIGURE 1). Approximately 5 weeks later,
patients underwent surgery. They went on to
receive adjuvant treatment with single-agent
nivolumab, given at a dose of 480 mg every
4 weeks for 9 cycles, equating to 9 months. Once
treatment is completed, patients will be followed
up every 2 months for 2 years and then every
6 months until 5 years from study inclusion.
Among the 32 patients included in the trial,
the median age was 65 years (range, 40-84),
72% were male, 59% had an ECOG performance
status of 0, 50% had gastric cancer, and 50%
had gastroesophageal junction cancer. Regarding histology, 75% had intestinal disease,
19% had diffuse disease, and 6% had missing
information. All patients had dMMR positivity
per immunohistochemistry; 81.25% had loss of
expression of MLH1 and/or PMS2, and 18.75%
had loss of expression of MSH2 and/or MSH6.

All patients also had MSI disease. In addition,
19% of patients had Lynch syndrome.
All 32 patients received neoadjuvant
treatment; 2 received 2 cycles, 2 received
3 cycles, 1 received 5 cycles, and 27 received 6
cycles. Three patients did not go on to receive
surgery; 1 had metastatic, progressive disease
following cycle 6 of treatment, and 2 refused.
Of the 29 patients who underwent surgery,
3.5% had a total oeso-gastrectomy, 24% had a
total gastrectomy, 31% had 4/5 gastrectomy,
38% had a Lewis-Santy procedure, and 3.5%
had a pancreaticoduodenectomy. Twenty-five
patients went on to receive adjuvant nivolumab; 10 of these patients were still receiving
treatment at the time of data cutoff. However,
15 were not, and this is because they received
the full 9 cycles of nivolumab (n = 8), they
experienced a serious adverse event (AE;
n = 3), or investigator decision (n = 4).
Regarding ypT stage, 19 patients had
ypT0, 1 had ypT1a, 2 patients had ypT1b,
2 patients had ypT2, 5 patients had ypT3, and
3 had unknown status. In terms of ypN stage,
23 patients had ypN0, 6 had ypN1, and 3 had
unknown status.
Additional data from the trial showed that
with a median follow-up of 12 months (95%
CI, 7.8-14.2), 2 patients experienced events.
One person died 3 days following surgery and
1 patient experienced metastatic progressive
disease following 6 cycles of treatment; the
latter patient did not go on to receive surgery.
A total of 31 patients were still alive at data
cutoff, and 30 had not yet relapsed.
Regarding safety, 84% of patients experienced an any-grade treatment-related AE
(TRAE) with neoadjuvant treatment; 25% of
patients experienced a grade 3 or 4 TRAE. In
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addition, 16% of patients experienced a grade
3 or 4 TRAE that resulted in discontinuation.
The most common any-grade AEs included
diarrhea (7%), colitis/ileitis (6%), fatigue
(28%), pruritus (25%), pyrexia (25%), hepatitis (9%), vomiting (6%), nausea (6%), rash
(12%), hypothyroidism (6%), hyperthyroidism (22%), decreased appetite (9%), pancreatitis (3%), and other (28%). The most
common grade 3 or 4 AEs were diarrhea
(3%), colitis/ileitis (6%), adrenal insufficiency (3%), vomiting (3%), decreased appetite
(6%), and other (6%).
Moreover, 58.5% of 29 patients experienced
a preoperative and/or postoperative complication; 22 patients had postoperative general complications. Complications included
fistula (n = 6), pancreatitis (n = 3), ileus
(n = 2), pneumonia (n = 2), atrial fibrillation
(n = 2), death (n = 1), and other (n = 6).
“No new safety concerns [were observed],
and surgical complications were as expected
with these types of surgeries,” André concluded. “Ninety-four percent of patients are
free of events with 12 months of follow-up.” TT
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Neoadjuvant treatment
6 cycles = 12 weeks
Nivolumab (240 mg Q2W) +

Adjuvant treatment
9 cycles = 9 months

Surgery

Nivolumab (480 mg Q4W)

ipilimumab (1 mg Q8W)

End of treatment

Twice a month/2 years
then every 6 months until 5 years
from inclusion

Q2W, ever y 2 weeks; Q4W, ever y 4 weeks; Q8W, ever y 8 weeks.
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Frontline Pembrolizumab Noninferior
But Not Superior to Frontline Chemo
in PD-L1+ Gastric/GEJ Adenocarcinoma
By Chris Ryan

I

N THE PHASE 3 KEYNOTE-062
trial (NCT02494583), pembrolizumab
(Keytruda) monotherapy showed noninferiority to chemotherapy for overall survival
(OS) in patients with advanced gastric or gastroesophageal junction (GEJ) adenocarcinoma
and a PD-L1 combined positive score (CPS) of
1 or higher. The agent also showed a clinically
meaningful benefit over chemotherapy in those
with a CPS of 10 or higher, but when combined
with chemotherapy was not superior to chemotherapy alone in either patient group.1
The long-term fi ndings from the trial,
presented during the American Society
of Clinical Oncology 2022 Gastrointestinal Cancers Symposium, showed that at a
median follow-up of 54.3 months (range,
46.8-66.1), pembrolizumab monotherapy
resulted in a median OS of 10.6 months
(95% CI, 7.7-13.8) in patients with a PD-L1
CPS of 1 or higher vs 11.1 months (95% CI,
9.2-12.8) with chemotherapy (HR, 0.90; 95%
CI, 0.75-1.08). In those with a PD-L1 CPS of
10 or higher, single-agent pembrolizumab
resulted in a median OS of 17.4 months (95%
CI, 9.1-23.1) vs 10.8 months (95% CI, 8.5-13.8)
with chemotherapy (HR, 0.62; 95% CI, 0.450.86; TABLE 11).
In the subset of patients with a PD-L1 CPS
of 1 or higher, the median OS with pembrolizumab plus chemotherapy was 12.5 months
(95% CI, 10.8-13.9) vs 11.1 months (95% CI,
9.2-12.8) with chemotherapy alone (HR, 0.85;
95% CI, 0.71-1.02). In the subset of patients
with a PD-L1 CPS of 10 or higher, the median
OS with pembrolizumab/chemotherapy was
12.3 months (95% CI, 9.5-14.8) vs 10.8 months
(95% CI, 8.5-13.8) with chemotherapy alone
(HR, 0.76; 95% CI, 0.56-1.03; TABLE 21).
The addition of pembrolizumab to chemotherapy also failed to significantly improve
progression-free survival (PFS) over chemotherapy alone in both subsets. The combination resulted in a median PFS of 6.9 months
(95% CI, 5.8-7.8) vs 6.5 months (95% CI,
5.7-7.1) with chemotherapy alone in patients
with a PD-L1 CPS of 1 or higher (HR, 0.84;
95% CI, 0.70-1.01). In the patient population
with a CPS of 10 or higher, the median PFS
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with pembrolizumab plus chemotherapy was
5.8 months (95% CI, 5.6-8.2) vs 6.2 months
(95% CI, 5.4-7.0) with chemotherapy alone
(HR, 0.71; 95% CI, 0.52-0.96; TABLE 31).
“With respect to the combination arms, not
much has changed over the past 2 years,”
study author Zev A. Wainberg, MD, codirector of the UCLA Gastrointestinal Oncology
Program at UCLA Health, said in a presentation on the data. “We still see, unfortunately,
and perplexingly to some extent, a negative
impact of chemotherapy and pembrolizumab
over chemotherapy alone. We see that in the
patient population with a CPS of greater than
1 [and] in the patient population with a CPS
greater than 10. Similarly, with respect to
PFS, there was no advantage, even 2 years
later, with pembrolizumab plus chemotherapy
over chemotherapy alone in either [subset].”
Topline findings from KEYNOTE-062
showed that the study missed its primary OS
end point.2 Subsequently, in July 2021, Merck
announced plans to withdraw the accelerated
approval indication for pembrolizumab in
the third-line setting for select patients with

recurrent, locally advanced or metastatic
gastric or GEJ adenocarcinoma with a CPS of
1 or higher, as the approval was contingent on
positive findings from KEYNOTE-062 and the
phase 3 KEYNOTE-061 trial (NCT02370498).3
The immunotherapy missed each trial’s primary end point of OS and PFS in patients with
a PD-L1 CPS of 1 or higher.
KEYNOTE-062 enrolled patients with locally
advanced, unresectable, or metastatic gastric
or GEJ adenocarcinoma. Patients needed to
have a CPS of at least 1, HER2 neu negativity,
and an ECOG performance status of 0 or 1.
Investigators stratified patients by region
and according to whether they had locally
advanced or metastatic disease and were to
receive 5-fluorouracil (5-FU) or capecitabine.
A total of 763 patients were randomly
assigned 1:1:1 to receive pembrolizumab
at 200 mg once every 3 weeks for up to
35 cycles (n =256), pembrolizumab at the
same schedule in combination with chemotherapy (n = 257), or chemotherapy alone
(n = 250). Chemotherapy treatment included
cisplatin at 80 mg/m2 every 3 weeks plus 5-FU
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at a daily dose of 800 mg/m2 for 5 days every
3 weeks or capecitabine twice daily for days
1 through 14 every 3 weeks. Treatment
was continued until intolerable toxicity,
disease progression, or patient or physician
withdrawal. The primary end points of the
trial were OS and PFS, and the secondary end points included overall response
rate and safety.
Additional data presented during the symposium showed that in the subset of patients
with a CPS of 1 or higher, the 24-month OS
rate with pembrolizumab monotherapy was
26.6% vs 18.8% with chemotherapy. In the
subset of patients with a CPS of 10 or higher,
the 24-month OS rates with single-agent
pembrolizumab and chemotherapy were
39.1% and 21.1%, respectively.
The combination of pembrolizumab and
chemotherapy resulted in a 24-month OS
rate of 24.5% in those with a CPS of 1 or
higher and 28.3% in those with a CPS of
10 or higher; these rates were 18.8% and
21.1% with chemotherapy alone, respectively.
Updated safety data showed that adverse
events (AEs) of any grade occurred in 95.3%,
97.6%, and 98.4% of patients in the pembrolizumab monotherapy, pembrolizumab/
chemotherapy, and chemotherapy-alone
arms, respectively; grade 3 or higher AEs
were observed in 50.4%, 84.8%, and 82.4% of
patients, respectively.
Within the pembrolizumab monotherapy
arm, 11.4% of patients experienced AEs that
led to treatment discontinuation and 9.8% had
AEs that led to death; these rates were 34.0%
and 6.8%, respectively, in the pembrolizumab/chemotherapy arm, and 23.8% and 5.3%,
respectively, in the chemotherapy-alone arm.
Wainberg noted that treatment with
pembrolizumab alone resulted in fewer
treatment-related AEs (TRAEs). Specifically,
54.7% of patients who received single-agent
pembrolizumab experienced at least 1
TRAE, vs 94.0% and 91.8% of those in the
combination and chemotherapy-alone arms,
respectively. Furthermore, 17.3% of patients
in the pembrolizumab group experienced
grade 3 to 5 TRAEs, vs 73.2% and 69.3% of
those in the combination and chemotherapy
arms, respectively.
TRAEs led to discontinuation in 4.3% of
those patients in the pembrolizumab monotherapy arm and resulted in death in 1.2%
of these patients; these rates were 27.6%
and 2.0%, respectively, in the combination
arm and 18.0% and 1.2%, respectively, in the
chemotherapy arm.
The long-term follow-up safety and efficacy
data from the KEYNOTE-062 trial were
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Pembrolizumab
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Chemotherapy

94%
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HR (95% CI)
0.90 (0.75-1.08)
MEDIAN, MONTHS (95% CI)

Pembrolizumab

26.6%

10.6 months (7.7-13.8)

Chemotherapy

18.8%

11.1 months (9.2-12.8)
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Pembrolizumab + chemotherapy

89%

Chemotherapy

94%

24-MONTH RATE

HR (95% CI)
0.85 (0.71-1.02)
MEDIAN, MONTHS (95% CI)

Pembrolizumab + chemotherapy

24.5%

12.5 months (10.8-13.9)

Chemotherapy

18.8%

11.1 months (9.2-12.8)

EVENTS

HR (95% CI)

CPS ≥ 10
Pembrolizumab + chemotherapy

83%

Chemotherapy

94%

24-MONTH RATE

0.76 (0.56-1.03)
MEDIAN, MONTHS (95% CI)

Pembrolizumab + chemotherapy
Chemotherapy

v

12.3 months (9.5-14.8)

21.1%

10.8 months (8.5-13.8)

TA B L E 3 . P R O G R E S S I O N - F R E E S U RV I VA L O F P E M B R O L I Z U M A B A N D C H E M OT H E R A P Y
VS C H E M OT H E R A P Y I N K E Y N OT E - 0 6 2 T R I A L ( N C T 0 2 4 9 4 5 8 3 ) 1

CPS ≥ 1

EVENTS

Pembrolizumab + chemotherapy

93%

Chemotherapy

96%

HR (95% CI)
0.85 (0.71-1.02)

Median, months (95% CI)
Pembrolizumab + chemotherapy

6.9 months (5.8-7.8)

Chemotherapy

6.5 months (5.7-7.1)
CPS ≥ 10

EVENTS

HR (95% CI)

Pembrolizumab + chemotherapy

86%

0.71 (0.52-0.96)

Chemotherapy

98%
Median, months (95% CI)

Pembrolizumab + chemotherapy

5.8 months (5.6-8.2)

Chemotherapy

6.2 months (5.4-7.0)

CPS, combined positive score.

consistent with the final analysis, according to Wainberg.
Despite the fact that pembrolizumab plus chemotherapy did not prove to be superior to chemotherapy with regard to OS in either CPS subset,
investigators plan to further evaluate the combination in the first-line treatment of patients
with gastric or GEJ adenocarcinoma, as part of
the phase 3 KEYNOTE-859 trial (NCT03675737).
“The large, randomized, phase 3 trial has
completed enrollment [and more information will] hopefully be available in the next
year or so,” Wainberg concluded. “[That
study] is looking at different cutoffs of CPS
and different end points.” TT
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Nivolumab Misses PFS End Point, But
Subgroup Analysis Shows Promise in mCRC
By Will Pizii

R
Heinz-Josef Lenz, MD
Professor of Medicine
J. Terrence Lanni Chair in Gastrointestinal
Cancer Research
Co-Director, USC Center for Molecular
Pathway and Drug Discovery
Co-Director, USC Norris Center for
Cancer Drug Development
Keck School of Medicine
University of Southern California
Los Angeles, CA

ESULTS
FROM
CHECKMATE
9X8
(NCT03414983), which evaluated nivolumab (Opdivo) plus 5-fluorouracil/leucovorin/
oxaliplatin (mFOLFOX6)/bevacizumab (Avastin)
standard of care (SOC) vs SOC alone failed to meet
statistical significance in previously untreated patients with metastatic colorectal cancer
(mCRC). These findings were presented by HeinzJosef Lenz, MD, at the 2022 American Society of Clinical Oncology Gastrointestinal Cancers Symposium.1
“PFS
[progression-free
survival]
curves
overlapped before separating at approximately
12 months, after which numerically higher PFS rates
were observed for the [nivolumab] combination,”
said Lenz, professor of medicine and the J Terrence
Lanni Chair in Gastrointestinal Cancer Research,
codirector of the USC Center for Molecular Pathway
and Drug Discovery at the University
of Southern California, Norris Comprehensive
Cancer Center in Los Angeles.
CheckMate
9X8,
a
randomized,
open
label, phase 2/3 study failed to meet its
primary end point of PFS per blinded independent central review (BICR). Patients administered nivolumab plus SOC showed a PFS of
11.9 months (95% CI, 8.9-15.7) vs 11.9 months

M E D I CA L WO R L D N E WS ® V I D E O S

Tanios Bekaii-Saab, MD, is joined in a discussion with
Kristen Ciombar, MD, MSCI, and John Strickler, MD,
about targeted therapies in the colorectal cancer landscape.
View more at targetedonc.com/link/1668
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(95% CI, 10.1-12.2) for SOC (HR, 0.81; 95% CI,
0.53-1.23; P = .3). However, at 15 months, the PFS
rate for nivolumab plus SOC was 45% (95% CI,
35.4%-54.8%) vs SOC at 21.5% (95% CI, 9.7%-36.4%).
At 18 months, the rate was 28% (95% CI, 19.0%38.4%) for nivolumab plus SOC vs 9.0% (95% CI,
2.4%-21.8%) for SOC.
The study enrolled 195 patients, whom investigators randomly assigned 2:1. In the treatment arm,
127 patients received 240 mg of nivolumab every 2
weeks and SOC every 2 weeks. In the control arm,
68 patients received SOC every 2 weeks. The trial’s
primary end point was PFS, and secondary end
points included objective response rate (ORR), disease control rate (DCR), time to objective response
(TTR), duration of response (DOR), overall survival,
and safety. At the data cutoff, the minimum follow
up was 21.5 months.
Eligible patients needed to have histologically
confi rmed mCRC, have received no prior chemotherapy for mCRC nor prior treatment with checkpoint inhibitors, and have an ECOG performance
status of 0 to 1.
In the nivolumab plus SOC group, the median
age was 58 years (range, 24-85); 55% of patients
were male and 40% had an ECOG score of 1. In the
SOC group, the median age was 56 years (range,
24-78), 72% of patients were male, and 40% had an
ECOG score of 1. Overall, baseline characteristics
were balanced between the 2 arms.
Median
treatment
duration
lasted
9.9 months (range, 0.1-31.8+) in the nivolumab
plus SOC group. Of the 123 patients in this group,
119 (97%) discontinued treatment. Disease progression (59%) was the most common reason for
treatment discontinuation. The median treatment
duration for the SOC group was 7.7 months (range,
0.1-26.7+). Of these 62 patients, 60 (97%) discontinued treatment. Disease progression (44%) was also
the most common reason for discontinuation.
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Lenz stated, “54% of patients received more
than 90% of the planned relative dose intensity
of [nivolumab]. In the standard-of-care treatment [arm], the relative dose intensity of
FOLFOX/BEV was higher than [that] in the
[nivolumab] combination.”
In a subgroup analysis of PFS, a numerical trend favored PFS in the treatment arm.
Regarding responses and durability, the ORR
was higher and responses were more durable
in the treatment arm than in the control arm.
Median OS was 29.2 months for the treatment arm and not reached in the control arm
(HR, 1.03; 95% CI, 0.64-1.66).
In an exploratory analysis, investigators
saw a benefit in patients with baseline tumor
CD8 levels of 2% or greater after 12 months
with nivolumab plus SOC. Median PFS in this
subgroup was 13.2 months (95% CI, 8.25-not
evaluable [NE]) vs 10.4 months (95% CI, 9.1-NE)
in the nivolumab plus SOC and SOC groups,
respectively. With CD8 levels less than 2%,
median PFS rates were similar in the 2 groups.
The nivolumab plus SOC median PFS was
11.8 months (95% CI, 10.0-15.7) vs 11.9 months
(95% CI, 10.25-14.2) in the SOC group.
PFS in the microsatellite stable (MSS) patient
population was comparable with all randomized patients. MSS patients receiving nivolumab plus SOC had a PFS of 11.8 months (95% CI,
8.9-15.7), whereas those receiving SOC had a
PFS of 11.9 months (95% CI, 10.1-12.2).
The ORR was 60% in the nivolumab plus
SOC group vs 46% in the SOC group. The
nivolumab plus SOC group saw a DCR of
91%, vs 84% in the SOC group. The median
TTR for both the nivolumab plus SOC and
SOC groups was 2.8 months. The median
DOR for the nivolumab plus SOC group was
12.9 months vs 9.3 months in the SOC group.
Grade 3/4 treatment-related adverse events
(TRAEs) occurred in 75% of the nivolumab
plus SOC group and in 48% of the SOC group.
The most common any-grade TRAEs in the
investigational arm were fatigue (46%), nausea (46%), and peripheral neuropathy (42%).
In the control arm, these rates were 47%,
37%, and 32%, respectively.
These fi ndings suggest that a subgroup
of patients with mCRC can benefit with
nivolumab plus SOC combination in the fi rst
line, but further research is required to identify these patients’ characteristics. TT
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Efficacy of Nivolumab Plus
Chemotherapy Sustained
at 2 Years in
Gastric/GEJ Cancer
By Jason Harris

I

N
THE
CHECKMATE
649 trial
(NCT02872116), durable survival benefit
was achieved with nivolumab (Opdivo) plus
chemotherapy in patients with gastric or gastroesophageal junction (GEJ) cancer, according
to data presented at the 2022 American Society
of Clinical Oncology Gastrointestinal Cancers
Symposium.1 Lead author Kohei Shitara, MD,
said the combination delivered an overall survival (OS) and progression-free survival (PFS)
benefit across key patient subgroups.
Results showed that the median OS
was 13.8 months (95% CI, 12.4-14.5) vs
11.5 months (95% CI, 10.9-12.5) favoring the
combination (HR, 0.79; 95% CI, 0.71-0.88). The
combination was associated with improved
median OS irrespective of microsatellite status, tumor location, or ECOG score (TABLE 1
on page 91). The median PFS was 7.7 months
(95% CI, 7.1-8.6) in the combination arm vs
6.9 months (95% CI, 6.7-7.2) with chemotherapy (HR, 0.79; 0.70-0.89).
“Nivolumab plus chemotherapy continues to
demonstrate clinically meaningful improvement in efficacy at 24 months’ follow-up and was
characterized by favorable PFS2 [time to second
objective disease progression] in all randomized
patients,” said Shitara, chief of the Department
of Gastrointestinal Oncology at National Cancer
Center Hospital East in Kashiwa, Japan.
Additionally,
nivolumab/chemotherapy
was associated with a 25% reduction in the

risk for death or disease progression on
subsequent therapy. The median PFS2 was
12.2 months (95% CI, 11.3-13.5) vs
10.4 months (95% CI, 9.7-11.2) with the combination (HR, 0.75; 95% CI, 0.67-0.84).
“Clinically meaningful improvement in
[OS] and PFS with nivolumab/chemotherapy was maintained with longer follow-up,”
Shitara said. “Actual 2-year survival rates
were 28% with nivolumab/chemotherapy and
19% with chemotherapy.”
In April 2021, the FDA approved nivolumab
for use in combination with select types of chemotherapy for the frontline treatment of patients
with advanced or metastatic gastric cancer, GEJ
cancer, and esophageal adenocarcinoma, based
on earlier findings of CheckMate 649.2
Investigators recruited 2031 patients with
previously untreated, unresectable, advanced,
or metastatic gastric/GEJ/esophageal adenocarcinoma into the open-label, international,
phase 3 CheckMate 649 trial irrespective of
PD-L1 status. Patients were then assigned to
1 of 3 treatment arms: nivolumab at 360 mg
plus XELOX (capecitabine and oxaliplatin)
chemotherapy every 3 weeks or nivolumab
at 240 mg plus FOLFOX (folinic acid, fluorouracil, and oxaliplatin) every 2 weeks
(n = 789); XELOX every 3 weeks or FOLFOX
every 2 weeks (n = 833); or nivolumab at
1 mg/kg plus ipilimumab (Yervoy) at 3 mg/kg
C O N T I N U E D O N PAG E 91 
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She needs a treatment shown to reduce risk of
recurrence in high-risk early breast cancer (EBC)1
The first FDA-approved addition to
adjuvant ET in nearly 2 decades1-9
ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone
receptor–positive.

INDICATION
VERZENIO® (abemaciclib) is indicated in combination with endocrine therapy (tamoxifen or an aromatase
inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative, node-positive, early breast cancer at high
risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.1
SELECT IMPORTANT SAFETY INFORMATION
Severe diarrhea associated with dehydration and infection occurred in patients treated with Verzenio.
Across four clinical trials in 3691 patients, diarrhea occurred in 81 to 90% of patients who received
Verzenio. Grade 3 diarrhea occurred in 8 to 20% of patients receiving Verzenio. Most patients experienced
diarrhea during the first month of Verzenio treatment. The median time to onset of the first diarrhea event
ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 11
days and 5 to 8 days, respectively. Across trials, 19 to 26% of patients with diarrhea required a Verzenio
dose interruption and 13 to 23% required a dose reduction.
Instruct patients to start antidiarrheal therapy, such as loperamide, at the first sign of loose stools, increase
oral fluids, and notify their healthcare provider for further instructions and appropriate follow-up. For Grade
3 or 4 diarrhea, or diarrhea that requires hospitalization, discontinue Verzenio until toxicity resolves to
≤Grade 1, and then resume Verzenio at the next lower dose.
Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with Verzenio.
Across four clinical trials in 3691 patients, neutropenia occurred in 37 to 46% of patients receiving Verzenio. A Grade
≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19 to 32% of patients receiving Verzenio.
Across trials, the median time to first episode of Grade ≥3 neutropenia ranged
from 29 to 33 days, and the median duration of Grade ≥3 neutropenia ranged from 11 to 16 days. Febrile
neutropenia has been reported in <1% of patients exposed to Verzenio across trials. Two deaths due to neutropenic
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of
fever to their healthcare provider.
Monitor complete blood counts prior to the start of Verzenio therapy, every 2 weeks for the first 2 months,
monthly for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in
starting treatment cycles is recommended for patients who develop Grade 3 or 4 neutropenia.
Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated
with Verzenio and other CDK4/6 inhibitors. In Verzenio-treated patients in EBC (monarchE), 3% of patients
experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In Verzeniotreated patients in MBC (MONARCH 1, MONARCH 2, MONARCH 3), 3.3% of Verzenio-treated
patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal outcomes. Additional
cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.
Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis.
Symptoms may include hypoxia, cough, dyspnea, or interstitial infiltrates
on radiologic exams. Infectious, neoplastic, and other causes for such
symptoms should be excluded by means of appropriate investigations. Dose
interruption or dose reduction is recommended in patients who develop
persistent or recurrent Grade 2 ILD or pneumonitis. Permanently discontinue
Verzenio in all patients with Grade 3 or 4 ILD
or pneumonitis.

TAKE HOPE
FU RT HE R
Please see Select Important Safety
Information throughout and Brief Summary
of full Prescribing Information for Verzenio
on the following pages.

Verzenio: NOW APPROVED
for patients with HR+, HER2–,
node-positive EBC at high risk of
recurrence and a Ki-67 score ≥20%1-3
APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED
CLINICAL AND PATHOLOGICAL RISK FACTORS ((n=2,003)1

Consider Verzenio for your patients with
NODE-POSITIVE
DISEASE

AND

4+ nodes OR 1-3 nodes with
Grade 3 disease or tumor size ≥5 cm

Ki-67

≥20

%

monarchE was a phase III clinical trial that
enrolled 5,637 peri- and postmenopausal
adult women and men with HR+, HER2−,
node-positive EBC at high risk of recurrence.
High risk was defined as 4+ positive nodes,
or 1-3 positive nodes with Grade 3 disease
or tumor size ≥5 cm (central Ki-67 testing
was conducted retrospectively for patients
with untreated breast tissue samples), or 1-3
positive nodes with Ki-67 ≥20%. All patients
completed primary treatment prior to 1:1
randomization to receive either 150-mg,
twice-daily Verzenio plus SoC ET or SoC ET
alone for 2 years. ET continued through 5-10
years as clinically indicated. The primary
endpoint was IDFS.1,2

IDFS=invasive disease–free survival;
SoC=standard of care.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from
11 to 15 days.
Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the first 2 months, monthly for the next 2
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.
Please see Select Important Safety Information throughout and Brief Summary
of full Prescribing Information for Verzenio on the following pages.

In patients with HR+, HER2−, node-positive EBC at high risk of recurrence and a Ki-67 score ≥20% (n=2,003)

Verzenio: The only CDK4 & 6 inhibitor to reduce
risk of recurrence in combination with ET 1,7-9
INVASIVE DISEASE-FREE SURVIVAL (%)
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86.1%
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At 3 years, Verzenio reduced the risk
of recurrence by more than a third1
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79.0%
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REDUCTION IN RISK
OF RECURRENCE1

HR=0.63

30

86.1% of patients remained
recurrence-free with Verzenio plus ET
vs 79.0% with ET alone.1
The number of events at the time
of analysis was 104 with Verzenio plus ET vs
158 with ET alone.1
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See the breakthrough results at
VerzenioData.com/EBC

OS was immature. A total of 95 (4.7%)
patients had died. Long-term follow-up
is planned.1,2
This post hoc efficacy analysis was
performed at a median follow-up of 27.1 months.
Additional exploratory analyses were performed
at this time; efficacy results for the subpopulation
with high-risk clinicopathological features and
Ki-67
≥20% are provided.3*
*Statistical significance was achieved for this
subpopulation earlier at the final IDFS analysis.
The result in this post hoc analysis cannot be
interpreted as statistically significant.1

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have
been reported in patients treated with Verzenio.
Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients
with a Grade 3 or 4 VTE.
Verzenio can cause fetal harm when administered to a pregnant woman, based on findings from animal
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC)
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective contraception during treatment with Verzenio
and for 3 weeks after the last dose. Based on findings in animals, Verzenio may impair fertility in males
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious
adverse reactions in breastfed infants.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%, were diarrhea (84% vs 9%), infections (51% vs 39%),
neutropenia (46% vs 6%), fatigue (41% vs 18%), leukopenia (38% vs 7%), nausea (30% vs 9%), anemia (24% vs 4%), headache (20% vs
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12%
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).
The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).
Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%;
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).
Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors,
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products.
Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced
activity.
With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min).
Please see Select Important Safety Information throughout
and Brief Summary of full Prescribing Information for Verzenio
on the following pages.
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Embryo-Fetal Toxicity
Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended
human dose.

Brief Summary: Consult the package insert for complete prescribing information.
INDICATIONS AND USAGE
VERZENIO® (abemaciclib) is indicated:
• in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients
with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

ADVERSE REACTIONS
Clinical Studies Experience

CONTRAINDICATIONS: None

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates
observed in practice.

WARNINGS AND PRECAUTIONS
Diarrhea
Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.
Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO.
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.
Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose
interruption and 13% to 23% required a dose reduction.
Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids,
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume
VERZENIO at the next lower dose.
Neutropenia
Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.
Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days,
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.
Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.
Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is
recommended for patients who develop Grade 3 or 4 neutropenia.
Interstitial Lung Disease (ILD) or Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3%
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3),
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.
Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough,
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms
should be excluded by means of appropriate investigations.
Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.
Hepatotoxicity
Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.
Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days.
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to
Grade <3 ranged from 11 to 15 days.
Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or
Grade 4 hepatic transaminase elevation.
Venous Thromboembolism
Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have
been reported in patients treated with VERZENIO.
VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism.
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.
VERZENIO® (abemaciclib) tablets, for oral use

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective
contraception during treatment with VERZENIO and for 3 weeks after the last dose.
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The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea,
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache,
alopecia, and thrombocytopenia.
Early Breast Cancer
monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment
Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence
The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone.
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median
duration of VERZENIO treatment was 24 months.
The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and
lymphopenia.
Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation,
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis
(0.03% each).
Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor,
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).
Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).
Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).
The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue,
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are
shown in Table 2.
Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase
Inhibitor [with a Difference between Arms of ≥2%] in monarchE
VERZENIO Plus
Tamoxifen or an
Aromatase Inhibitor
N=2791
All Gradesa Grade 3
Grade 4
%
%
%
Gastrointestinal Disorders
Diarrhea
84
8
Nausea
30
0.5
Vomiting
18
0.5
14
0.1
Stomatitisc
Infections and Infestations
51
4.9
Infectionsd
General Disorders and Administration Site Conditions
41
2.9
Fatiguee
Nervous System Disorders
Headache
20
0.3
Dizziness
11
0.1
Metabolism and Nutrition Disorders
Decreased appetite
12
0.6
VERZENIO® (abemaciclib) tablets, for oral use

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Gradesb Grade 3
Grade 4
%
%
%

0
0
0
0

9
9
4.6
5

0.2
<0.1
0.1
0

0
0
0
0

0.6

39

2.7

0.1

0

18

0.1

0

0
0

15
7

0.2
<0.1

0
0

0

2.4

<0.1

0
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Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)
VERZENIO Plus
Tamoxifen or an
Aromatase Inhibitor
N=2791
All Gradesa Grade 3
Grade 4
%
%
%
Skin and Subcutaneous Tissue Disorders
11
0.4
0
Rashf
Alopecia
11
0
0

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Gradesb Grade 3
Grade 4
%
%
%
4.5
2.7

0
0

0
0

a

Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)

b

Includes the following fatal adverse reactions: infections (n=5)

c

Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.

d

Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most
common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.

e

Includes asthenia, fatigue.

f

Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash
macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash
pruritic, rash vesicular, vulvovaginal rash.

Pregnancy
Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the
potential risk to a fetus.
The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of
clinically recognized pregnancies.
Data

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
• Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy,
nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
• Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung
disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
• Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis,
deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion,
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein
thrombosis, venous thrombosis limb)
Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE
VERZENIO
Plus Tamoxifen or an
Aromatase Inhibitor
N=2791
All Grades Grade 3
Grade 4
%
%
%
Creatinine increased
99
0.5
0
White blood cell decreased
89
19
<0.1
Neutrophil count decreased
84
18
0.7
Anemia
68
1.0
0
Lymphocyte count decreased
59
13
0.2
Platelet count decreased
37
0.7
0.2
Alanine aminotransferase increased
37
2.5
<0.1
Aspartate aminotransferase increased
31
1.5
<0.1
Hypokalemia
11
1.2
0.1

USE IN SPECIFIC POPULATIONS

Tamoxifen or an
Aromatase Inhibitor
N=2800
All Grades Grade 3
Grade 4
%
%
%
91
<0.1
0
28
1.1
0
23
1.6
0.3
17
0.1
0
24
2.4
0.1
10
0.1
0.1
24
1.2
0
18
0.9
0
3.8
0.1
0.1

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human
exposure (AUC) at the recommended dose.
Lactation
Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.
Females and Males of Reproductive Potential
Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.
Contraception
Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks
after the last dose.
Infertility
Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.
Pediatric Use
The safety and effectiveness of VERZENIO have not been established in pediatric patients.
Geriatric Use
Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of
age or older.
Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia,
anemia, infections, and ALT increased.

DRUG INTERACTIONS

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger
patients.

Effect of Other Drugs on VERZENIO

Renal Impairment

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically
meaningful extent and may lead to increased toxicity.
Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.
Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the
inhibitor. Patients should avoid grapefruit products.

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min,
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.
Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).
Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C).
Additional information can be found at www.verzenio.com

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the
VERZENIO dose in 50 mg decrements, if necessary.
Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and
consider alternative agents.
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CONFERENCE COVERAGE

TA B L E . O S I M P R O V E D W I T H N I V O L U M A B / C H E M O T H E R A P Y C O M B I N AT I O N V S C H E M O T H E R A P Y
A L O N E I N T H E C H E C K M AT E 6 4 9 T R I A L ( N C T 0 2 8 7 2 1 1 6 ) 1

NIVOLUMAB/
CHEMOTHERAPY

CHEMOTHERAPY

HR FOR DEATH

MEDIAN OS (MONTHS)
Primary tumor
location

Gastric (n = 1110)
GEJ (n = 260)
EAC (n = 211)

14.2
12.6
12.3

11.3
12.8
11.6

0.75
0.89
0.81

ECOG PS

0 (n = 664)
1 (n = 913)

16.8
11.5

14.2
9.8

0.81
0.74

MSI status

MSI-H (n = 44)
MSS (n = 1378)

38.7
13.8

12.3
11.5

0.38
0.78

CLINICAL TRIAL
RESOURCES

EAC, esophageal adenocarcinoma; GEJ, gastroesophageal junction; HR, hazard ratio; MSS, microsatellite stable; MSI, microsatellite instability;
MSI-H, microsatellite instability high; PS, performance status.
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every 3 weeks for 4 cycles, followed by
nivolumab at 240 mg every 2 weeks (n = 409).
The new analysis included 789 patients
assigned to nivolumab/chemotherapy and
792 assigned to chemotherapy alone.
Patients had to have an ECOG performance status of 0 or 1 as well as no known
HER2-positive status. Stratification factors
included PD-L1 expression on tumor cells
(≥ 1% vs < 1%), region (Asia vs United States/
Canada vs rest of world), ECOG performance
status (0 vs 1), and chemotherapy regimen
(XELOX vs FOLFOX).
Baseline characteristics were balanced
across the treatment arms. The median age
was 61.5 years (range, 18-90) and 69.5% of
patients were male. Also, 70% of patients had
gastric cancer, 16.5% had GEJ, and 13.5% had
esophageal adenocarcinoma. Most patients
(87%) had microsatellite stable disease. The
minimum follow-up was 24.0 months in the
nivolumab/chemotherapy arm.
Nivolumab/chemotherapy improved OS
and objective response rate (ORR) across
all PD-L1 subgroups. “The [OS] hazard
ratio was 0.69 in patients with a combined
positive score (CPS) of 5 or higher vs
0.94 for patients with a CPS less than 5,” Shitara said. “Notably, response rates are higher
in the nivolumab/chemotherapy arm across
all PD-L1 CPS [cutoffs].”
Investigators next excluded patients with
microsatellite
instability–high
(MSI-H)
status in the PD-L1 analysis. The HR was
0.71 for patients with a CPS of 5 or higher
compared with 0.94 for those below 5. Shitara said these data were consistent with
fi ndings in the overall population.
ORR was higher and responses were more
durable with the combination whether or not
CPS was at least 5. For patients with a score
of at least 5, the ORR was 60% (95% CI, 55%-

65%) with 13 complete responses (CRs) and
47 partial responses (PRs) with nivolumab/
chemotherapy (n = 378). The median duration
of response (DOR) was 9.7 months (95% CI,
8.2-12.4) vs 7.0 months (95% CI, 5.6-7.9) in
favor of the combination.
For those with a CPS less than 5, the ORR
was 55% (95% CI, 48%-62%) with 7 CRs and
48 PRs with nivolumab/chemotherapy (n =
219). The median DOR was 7.7 months (95%
CI, 6.2-9.9) vs 6.9 months (95% CI, 5.7-8.2) in
favor of the combination.
Shitara said the adverse event (AE) profile
with the combination was consistent with
the individual drug components and investigators identified no new safety signals. Also,
60% of patients in the combination arm experienced grade 3/4 treatment-related (TR) AEs
compared with 45% in the chemotherapy arm.
In addition, 17% and 10% of patients, respectively, experienced grade 3/4 serious TRAEs.
In addition, 18% of patients in the combination arm discontinued due to grade 3/4 TRAEs
vs 9% assigned to chemotherapy. Investigators
observed 16 (2%) treatment-related deaths
compared with 4 (< 1%) in the chemotherapy
arm. The most common grade 3/4 TRAEs in
the combination arm included neutropenia
(15%), decreased neutrophil count (11%), and
anemia (6%). Grade 3/4 TRAEs with potential immunologic etiology occurred in 5% of
patients or less in the combination arm. TT
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Single-Agent Adagrasib Achieves
High Disease Control Rate
in Pretreated PDAC and Other GI Cancers
By Audrey Sternberg

P

ROMISING CLINICAL ACTIVITY
has been observed with adagrasib
(MRTX 849) monotherapy in patients
with previously treated pancreatic ductal adenocarcinoma (PDAC) and other non–colorectal
gastrointestinal tumors that harbor KRAS G12C
mutations, study results show. Updated findings
from a phase 2 cohort of the KRYSTAL-1 trial
(NCT03785249) were presented at the 2022
American Society of Clinical Oncology Gastrointestinal Cancers Symposium.1
With a median follow-up of 6.3 months, the
disease control rate (DCR) was 100% in all
evaluable patients (n = 27) with gastrointestinal tumors, of whom 41% achieved a partial
response (PR) to therapy (TABLE 1).
“Adagrasib is a KRAS G12C selective,
covalent inhibitor with a long half-life that
enables exposure above a target threshold
throughout the dosing interval, [with] monotherapy demonstrating promising clinical
activity with 100% disease control rate for
those patients with pancreas cancer and other
[gastrointestinal] non–colorectal cancers
harboring [KRAS] G12C mutations,” Tanios
S. Bekaii-Saab, MD, leader of the Gastrointestinal Cancer Program, medical director of
the Cancer Clinical Research Office and vice
chair and section chief for medical oncology
at the Mayo Clinic in Phoenix, Arizona, said
in the presentation of the data.

The frequency of KRAS mutations in pancreatic cancer is approximately 90%, with 2%
of those being KRAS G12C.2 Adagrasib irreversibly attaches to the protein in its inactive, guanosine diphosphate–bound form and
shuts down its activity.
In total, 42 patients were enrolled to the
cohort at the data cutoff of September 10, 2021,
with 30 having other gastrointestinal tumors
that harbored a KRAS G12C mutation. Of those,
there were 12 cases of PDAC, 8 biliary tract
cancers, 5 appendiceal cancers, 2 with gastroesophageal junction cancers, 2 small-bowel
cancers, and 1 esophageal cancer. Median
patient age was 65.5 years (range, 40-89) and
most were male (60%) and White (67%). Most
patients had an ECOG performance status of
1 (80%) and received a median of 2.0 prior lines
of therapy (range, 1-5).
Patients were treated with the recommended phase 2 dose of 600 mg twice per
day administered orally. The primary
end point of the phase 2 portion included
objective response rate, with duration of
response (DOR), progression-free survival
(PFS), overall survival, and safety as secondary end points.
Ten of 12 patients with PDAC were evaluable for clinical activity, in whom median
follow-up was 8.1 months and median number of prior therapies was 2.5 (range, 1-4).

TA B L E . O B J E C T I V E R E S P O N S E R AT E I N PAT I E N T S W I T H P DAC A N D OT H E R G I T U M O R S I N
T H E K RYS TA L- 1 T R I A L ( N C T 0 3 7 8 5 2 4 9 ) 1

Five PRs were noted (50%), which included
1 unconfi rmed PR. Median time to response
(TTR) was 2.8 months and the median DOR
was 6.97 months. Median PFS in this group
was 6.6 months (95% CI, 1.0-9.7), treatment
was ongoing in 50% of patients, and the disease control rate was 100%.
In patients with other gastrointestinal
tumors who were evaluable for response
(n = 17), there were 6 PRs (35%), which included
2 that were unconfi rmed. Responses were
noted in 5 patients with biliary tract cancer
and 1 patient each with gastroesophageal
junction and small-bowel cancer. Median
TTR was 1.3 months and median DOR was
7.85 months. Median PFS was 7.85 months
(95% CI, 6.9-11.3) and 11 patients were still
receiving treatment at the time of data cutoff.
“When you look at biliary tract cancer, 50%
of the patients had the response. These are
small numbers, but these are solid responses,”
Bekaii-Saab said.
No grade 4 or greater toxicities were noted
and there were few nongastrointestinal
adverse events (AEs) in the cohort. The most
frequent any-grade AEs in the overall cohort
were nausea (48%), vomiting (43%), and diarrhea (43%). The most frequent grade 3 AEs
were fatigue (7%) and QTc prolongation (5%).
A newly initiated early access program is
available to this and other patient populations with KRAS G12C–mutant solid tumors
(NCT05162443). TT
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PDAC (n = 10)

OTHER GI CANCERS
(n = 17)

OVERALL GI CANCERS
(n = 27)

Objective response rate

5 (50)

6 (35)

11 (41)

Complete response

0 (0)

0 (0)

0 (0)

Partial response

5 (50)

6 (35)

11 (41)

Stable disease

5 (50)

11 (65)

16 (59)

2. Nollmann FI, Ruess DA. Targeting mutant KRAS in pancreatic can-

10 (100)

17 (100)

27 (100)

cer: futile or promising? Biomedicines. 2020;8(8):281. doi:10.3390/

EFFICACY OUTCOME, n (%)

Disease control rate

GI, gastrointestinal; PDAC, pancreatic ductal adenocarcinoma.
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ctDNA Assays May Indicate Which
Patients With CRC Would Benefit From
Adjuvant Chemotherapy
By Ariana Pelosci
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INDINGS
FROM
CIRCULATING
tumor DNA (ctDNA) assays in patients
with resectable colorectal cancer (CRC)
may help identify which patients with CRC
will benefit most from the use of adjuvant
chemotherapy (ACT), according to findings from the observational GALAXY study
(jRCT1031200006) presented during the 2022
American Society of Clinical Oncology Gastrointestinal Cancers Symposium in January.
Patients with high-risk stage II disease
and ctDNA-positive status at 4 weeks experienced a 6-month disease-free survival (DFS)
rate of 100% (95% CI, 100%-100%) with adjuvant chemotherapy vs 53.8% (95% CI, 24.8%76.0%) without. In stage III disease, those
rates were 89.2% (95% CI, 78.7%-94.7%) and
32.0% (95% CI, 15.2%-50.2%), respectively.
For patients with stage IV disease, adjuvant
chemotherapy use in those with positive
ctDNA status resulted in 6-month DFS rates
of 72.7% (95% CI, 49.1%-86.7%) vs 28.3% (95%
CI, 16.2%-41.6%) for those without.
“Our study shows that stratifying postsurgical treatment decisions using the assay
can identify patients likely to benefit from
ACT across all stages,” Masahito Kotaka,
MD, PhD, director of the Gastroenterological Cancer Center at Sano Hospital in Kobe,
Japan, said during the presentation.
The study is part of the CIRCULATE-Japan
platform protocol in patients with resectable
CRC. It was undertaken to determine if ctDNAbased molecular residual disease status

could be a viable risk-assessment strategy
for adjuvant therapy selection post surgery.
Personalized tumor-informed ctDNA assays
were collected at 4, 12, 24, 36, 48, 72, and
96 weeks after surgery.
A total of 1564 patients were enrolled in
GALAXY between June 5, 2020, and April
TA R G E T E D O N C O LO GY T M V I D E O

Evaluating Regorafenib/
Pembrolizumab in Refractory
MSS-CRC
Afsaneh Barzi, MD, PhD, of City of Hope
in Duarte, California, provides background
on a new phase 1/2 studying exploring
the combination of regorafenib and
pembrolizumab in patients with refractory
microsatellite stable colorectal cancer.
View more at targetedonc.com/
link/1670

30, 2021, of whom 1040 were included in
the current analysis (outcome cohort). Four
weeks post surgery, after excluding ineligible patients, investigators further divided
the cohorts into patients who were ctDNA
positive (n = 183), known as the clearance
cohort, and ctDNA negative (n = 531).
The majority of the outcome cohort were
male in both the positive and negative
groups (51% vs 62%; P < .01), with stage III
cancer occurring most frequently (36% vs
48%, respectively). Patients with negative vs
positive ctDNA were more likely to harbor
BRAF V600E mutations (9% vs 3%; P < .01) or
have microsatellite instability–high tumors
(12% vs 3%; P < .001).
Patient characteristics of the clearance
cohort, which compared patients who did or
did not receive adjuvant ACT, revealed that the
majority were male (54% vs 72%, respectively;
P = .01) with stage III (68% vs 29%, respectively;
P < .001,) or stage IV (23% vs 53%, respectively;
P < .001) cancer. Only 1 patient had stage I
disease and 2 patients had low-risk stage II
disease along with ctDNA-positive status.
With a median follow-up of 11.4 months in
the overall population of patients with stage
I to IV disease, 6- and 12-month disease-free
survival (DFS) rates were 96.5% (95% CI,
95.0%-97.5%) and 92.7% (95% CI, 90.4%94.5%) for those with ctDNA-negative status
4 weeks post surgery. Those with ctDNA positivity had significantly worse outcomes, with
corresponding DFS rates of 62.8% (95% CI, 
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55.4%-69.2%) and 47.5% (95% CI, 39.3%-55.2%;
HR, 10.9; 95% CI, 7.8-15.4; P < .001; sensitivity
for recurrence, 63.6%). Limiting the analysis
to patients with stage II to IV disease indicated
that 6- and 12-month rates of DFS favored the
negative vs positive cohorts at 97.8% (95% CI,
96.3%-98.7%) vs 73.0% (95% CI, 63.9%-80.2%)
and 95.2% (95% CI, 92.6%-96.9%) vs 55.5%
(95% CI, 44.8%-65.0%), respectively (HR,
13.3; 95% CI, 8.0-22.2; P < .001; sensitivity for
recurrence 67.6%).
The multivariate analysis found that
the highest risk of recurrence for patients
with stage II to III cancer was correlated
with 4-week postsurgery ctDNA positive vs
negative status (HR, 15.3; 95% CI, 8.6-27.2;
P < .001), mutant vs wild-type RAS (HR, 1.8;
95% CI, 1.0-3.1; P = .04), or mutant vs wildtype BRAF (HR, 5.2; 95% CI, 2.1-12.9; P < .001).
Investigators then performed an analysis that excluded patients whose disease
recurred within 12 weeks of surgery, called
the dynamics analysis cohort (n = 838), to
evaluate the predictive effect of ctDNA on
this population. The 6-month DFS rates for
those with ctDNA-negative status at the
4-week point and negative status at the

12-week point were 100% vs 98.0% with negative/negative ctDNA (HR, 0.8; 95% CI, 0.272.15; P = .60), 62.5% for negative to positive
ctDNA (HR, 9.2; 95% CI, 3.0%-28.4%; P < .001),
and 58.3% for positive to positive (HR, 15.8;
95% CI, 5.7%-44.2%; P < .001).
Cumulative clearance of ctDNA at
6 months post surgery was higher among
those who received adjuvant chemotherapy vs no chemotherapy, at rates of 68% vs
10% respectively (HR, 9.3; 95% CI, 4.6-18.9;
P < .001). A multivariate analysis of patients
with stage II to IV disease showed the risk of
recurrence was significantly higher between
those with and without adjuvant chemotherapy (HR, 5.6; 95% CI, 3.2-9.7; P < .001) and
RAS mutant vs wild-type status (HR, 2.0;
95% CI, 1.3-3.1; P = .03).
The 12-month DFS rates for those who
received adjuvant chemotherapy and had
high-risk stage II cancer were 88.9% (95%
CI, 43.3%-98.4%) vs 46.2% without (95%
CI, 19.2-69.6%; HR, 9.4; 95% CI, 1.1-79.1;
P = .04). In stage III disease, the 12-month
DFS rates were 68.3% (95% CI, 53.4%-79.2%)
vs 24.0% (95% CI, 9.8%-41.7%), respectively
(HR, 8.8; 95% CI, 3.9-19.5; P < .001). For

stage IV, corresponding rates were 53.7%
(95% CI, 28.4%-73.6%) vs 22.3% (95% CI,
11.2%-35.7%), respectively (HR, 2.4; 95% CI,
1.1-5.2; P = .02).
In the ctDNA-negative cohort treated
with adjuvant vs no chemotherapy, 50%
were male, had ECOG performance status
of 0 (92% vs 81%, respectively; P = .001), and
had stage III cancer (83% vs 41%; P < .001).
Those treated with adjuvant chemotherapy
had 6- and 12-month DFS rates of 98.6% (95%
CI, 95.7%-99.5%) and 96.2% (95% CI, 92.1%98.2%), compared with 97.5% (95% CI, 95.0%98.7%) and 94.7% (95% CI, 90.5%-97.1%) for
those with vs without chemotherapy (HR,
1.3; 95% CI, 0.5-3.6; P = .63).
“ctDNA-guided adjuvant strategy will further
be established by ongoing randomized VEGA
and ALTAIR studies and will be presented in
future conferences,” Kotaka concluded. TT
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Pathways in Gut Microbiome
May Predict AEs With Nivolumab
in Advanced Gastric Cancer
By Lindsay Fischer
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CCORDING TO RESULTS from
the DELIVER trial (JACCRO GC-08;
UMIN000030850), Arthrobacter and
fatty acid metabolism pathways in gut microbiomes may be linked to an increased risk of
skin-related adverse events (AEs) in patients
with advanced gastric cancer receiving single-agent nivolumab (Opdivo).
Specifically, the IL6R and NLRC5 genomic
pathways are predictive of nivolumabrelated skin toxicities in this patient population, whereas SEMA4D and NOTCH1
are predictive of diarrhea. In both training
and validation cohorts, the predictive value
of Arthrobacter (P = .0212 and P = .0105)
and fatty acid metabolism (P = .0241 and
P = .0107) were validated, according to a
presentation at the 2022 Gastrointestinal
Cancers Symposium.
The PD-1 inhibitor nivolumab has become
integrated as a standard of care for patients
with previously treated gastric cancer and
has demonstrated benefits in overall survival. Despite this, about 10% of patients
who receive nivolumab experience an
immune-related AE. Furthermore, although
fi ndings from several studies have shown
that there is a link between gut microbiome
composition and immunotherapy efficacy, little research has been designed to assess this
relationship within the context of advanced
gastric cancer.
“Our study demonstrated [that] Arthrobacter and the fatty acid metabolism pathway

were identified for candidate markers to predict skin-related adverse events, so patients
with high levels of the genus or pathway
experienced skin toxicity more frequently,”
said lead presenter Yu Sunakawa, MD, PhD,
of the Department of Clinical Oncology at
St Marianna University School of Medicine
in Japan, in an interview with Targeted
Therapies in Oncology™. “In near future clinical practice, by measuring the host-related
markers such as [the] gut microbiome, or
polymorphous [markers], we hope to be able
to predict immune-related adverse events
[to] provide immunotherapy to patients [with
cancer] more safely.”
The observational, translational, DELIVER
trial enrolled 501 patients with advanced
gastric cancer who received nivolumab alone
between March 2018 and August 2019. Investigators collected fecal and blood samples
before treatment initiation.
Two separate cohorts were included in
this study: a training cohort and a validation cohort. The training cohort comprised
200 patients, 180 of whom presented evaluable and clinical genomic data of their gut
microbiome. In comparison, the validation
cohort included 301 enrolled patients, 257 of
whom presented evaluable genomic data.
Evaluable samples were measured via
genome shotgun sequence for genera
and pathway, with a median difference of
0.01 or less of normalized value and P value
less than .05 in the training cohort and

confi rmed in the validation cohort. Each
sample encompassed approximately 5 gigabase pairs (Gbp) of metagenomic sequence
data and the mapping percentage was
approximately 98.2%.
The primary end point was to identify the
relationship between nivolumab efficacy and
genomic pathways in gut microbiomes; progressive disease was identified in accordance
with RECIST criteria. The secondary end
point was to identify potentially predictive
biomarkers within the gut microbiome, as
well as their correspondent clinical outcomes.
A year following the last patient enrollment, at a data cutoff date of August 2020,
there were 87 confi rmed cases of diarrhea,
44 skin eruptions, 29 hypothyroidism events,
and 11 adrenal disorders among participants
in the safety population (n = 487).
“The polymorphic analysis indicated that
[there is a] significant association of genetic
polymorphism of NOTCH1 and SEMA4D with
diarrhea and NLR family domain containing
NLRC5 and IL6R gene with skin toxicity,”
concluded Sunakawa.
He added that further analysis will be performed using updated clinical toxicity data
in the near future. TT
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EVERAL NOTABLE TRIALS in colorectal
cancer suggest a shift in treatment management,
especially in the length of treatment with immunotherapies. These trials were presented at the 2022
American Society of Clinical Oncology (ASCO) Gastrointestinal (GI) Cancers Symposium in January.
One of the potentially clinically meaningful trials was an update to the phase 2 GERCOR NIPICOL
trial (NCT03350126). GERCOR NIPICOL evaluated
the efficacy of 1-year duration of immune checkpoint inhibitors (ICIs) for patients with microsatellite instable (MSI)/deficient mismatch repair
(dMMR) metastatic colorectal cancer (mCRC).1
Participants had previously progressed on chemotherapy and received nivolumab (Opdivo) plus
ipilimumab (Yervoy) then single-agent nivolumab
(n = 57). Thirty-six patients completed 1 year of
therapy (FIGURE1). Extended follow-up results to
the original data included 1-, 2-, and 3-year progression-free survival (PFS) rates of 75.4%, 70.0%, and
70.0%, respectively. Overall survival (OS) rates at
1, 2, and 3 years were 84.1%, 78.4%, 73.1%, respectively. Follow-up data for 1 year of fi xed-duration
therapy with ICIs demonstrated durable responses
in patients with MSI/dMMR mCRC.1
“What [the investigators] reported was quite
interesting and impressive. I think a very important message is maybe after 1 year of therapy, if
the disease has responded or is nonprogressive
by imaging, we can maybe stop treatment,” said
Afsaneh Barzi, MD, PhD, an associate professor
of GI oncology at City of Hope Comprehensive Cancer Center in Duarte, California, and director of
employer strategy at AccessHope, in an interview
with Targeted Therapies in Oncology™. “In a few
patients who had recurrence, [rechallenge] with
the same treatment with an ICI demonstrated a
benefit. We all know the [safety] profi le of an ICI is
different from chemotherapy. Although chemotherapy [adverse events] such as nausea and vomiting
are transient, [adverse events] of immunotherapy,
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[such as] hypothyroidism, can last a lifetime. Getting patients off therapy appropriately is important.
Another perspective on this is the fi nancial toxicity….If there is a subset of patients who can safely
stop this treatment, it not only reduces the chance
of physical toxicities experienced by them, but it
also reduces the chance of fi nancial toxicities. I
thought this abstract was meaningful with positive
implications for practice.”
Cathy Eng, MD, FACP, FASCO, the David H.
Johnson Chair in Surgical and Medical Oncology, codirector of GI oncology, and coleader
of the GI Cancer Research Program at Vanderbilt-Ingram Cancer Center in Nashville, Tennessee,
agreed. “It was refreshing to see that maybe just
1 year [of ICI therapy] is enough. [ICIs and duration of use are] just so new in colorectal cancer for
our MSI-high patients. It wasn’t a large study, but
it was intriguing. It brings to light the question of
duration,” she said in an interview with Targeted
Therapies in Oncology™.
Another notable trial presented was a phase
1/2
single-arm,
single-institution
study
(NCT04017650) that evaluated patients with treatment-refractory, microsatellite-stable (MSS), BRAF
V600E mCRC. Eng said, “BRAF mutation [occurs]
in less than 10% of patients and tends to be microsatellite stable; [it is] a very aggressive tumor
type.” Patients with MSS, BRAF V600E–positive
mCRC may benefit from combination therapy with
encorafenib (Braftovi), cetuximab (Erbitux), and
nivolumab therapy, the study results showed.2
Of 26 patients enrolled, 21 were evaluable for
response. The overall response rate (ORR) was
45% and disease control rate (DCR) was 95%.2
“We all know that encorafenib and cetuximab
[are] the standard of care in BRAF-mutated CRC
in the second and subsequent lines of therapy.
[The response rate] is significant compared
with the response rate of [approximately] 20% in
encorafenib and cetuximab,” Barzi said. Safety
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results included zero dose-limiting toxicities. Grade 3/4 treatment-related adverse
events (TRAEs) occurred in 18% (n = 21) and
consisted of colitis, maculopapular rash, leukocytosis, and others.2
“This study provides potential treatment
for BRAF-mutated cancer, which has very
poor prognosis, and this may be the only
subset of the MSS colorectal cancer population that would derive some benefit from
the addition of nivolumab to the targeted
therapy backbone,” Barzi said. Eng said
that the multicenter phase 2 trial to further
explore this combination therapy “should be
open very soon and that’s encouraging….
The data will be validated in a larger subset in SWOG 2107.”

Immune Checkpoint Inhibitors
The role of ICIs in CRC is currently being
explored in different patient populations.
Dostarlimab (Jemperli), a PD-1 inhibitor with
benefit in dMMR advanced solid tumors
after prior therapy, was evaluated in an
open-label, multicenter, single-arm, phase 1
trial (NCT02715284).3 A subgroup of cohort F
included patients with dMMR/MSI-high CRC
or patients with POL ε -mutated CRC. Confi rmed ORR was 36.2% in patients with CRC
(n = 69). TRAEs in the dMMR nonendometrial
solid tumor cohort F occurred in 68.1% of
patients (n = 141). The most common TRAE
grade 3 or higher was increased lipase (1.4%).
No new safety concerns were noted with
dostarlimab in cohort F, and efficacy results
were consistent with non-CRC populations.3
Another trial (SPRINT; NCT04256707)
evaluating the use of immunotherapy in
CRC was the open-label phase 1/2 trial in
MSS, RAS-mutated, pretreated, advanced, or
mCRC, which investigated the use of selinexor
(Xpovio) with pembrolizumab (Keytruda).4
Selinexor selectively inhibits nuclear export
and has demonstrated activity in KRAS
mutation in combination with PD-1/PD-L1
inhibition. In patients with RAS-mutated
CRC, the best overall response was stable
disease in 62% (n = 13). Stable disease was
achieved as the best overall response in
25% of RAS wild-type (WT) CRC (n = 12).
Median PFS was longer in patients with
CRC with RAS mutations (3.0 months) compared with patients with RAS WT mutations
(1.4 months; P = .04). Common treatment-emergent AEs included nausea, vomiting, fatigue,
decreased appetite, and diarrhea.4
Also presented at the symposium were
some notable negative trials. Regorafenib
(Stivarga) combined with pembrolizumab

(Keytruda) was evaluated in patients with
MSS CRC in a multicenter phase 1/2 trial
(NCT03657641).5 Liver metastases were
identified in 78% of patients at baseline
(n = 73), and their median PFS was 2.0 months
and median OS was 10.9 months. Median
PFS in patients with nonliver metastatic disease was 4.3 months (n = 16). Common grade
3 toxicities were rash, hand-foot syndrome,
and hypertension.5
“The study was considered positive if the
prespecified median PFS of 2.85 months was
achieved; this benchmark is a significant
improvement over the PFS of single-agent
regorafenib. Unfortunately the study failed
to show improvement in PFS,” Barzi said.
“However, I think in every negative study
there are lessons to be learned. The potential
lessons of this study are, No. 1, we do not
want to use the combination of regorafenib
with ICIs in [patients with MSS CRC] outside
of trials because we don’t have evidence of
any efficacy…from this trial and a number
of other trials already presented. No. 2 is
that in the overall study population, this

[treatment] was not effective, but a post hoc
analysis identified 2 groups of patients with
potential benefit—those who received prior
radiation therapy and those who had nonliver
metastases. We have an extensive biomarker
analysis that’s planned, and we are hopeful
that in the future we can record biomarkers
or unique clinical characteristics that identify the subset of patients who may benefit
from this treatment.”
Another negative trial was in patients with
KRAS WT mCRC, a multicenter, single-arm,
Simon 2-stage phase 2 trial (NCT03446157)
that evaluated cetuximab and palbociclib
(Ibrance) in patients with at least 2 prior
treatment regimens.6 Results from cohort
B demonstrated a 4-month DCR of 20%
(n = 10). However, enrollment was stopped
based on the DCR not meeting prespecified
criteria from the fi rst stage. Enrollment for
cohort A with patients who were anti–EGFR
naïve is ongoing.6
“We’ve had a lot of negative studies in
CRC and yes, it looks disappointing,” Barzi
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57 patients
Disease progression (n = 13)

Early discontinuation
without disease progression
(adverse event, n = 7;
patient’s decision, n = 1)

Completion of 1-year
duration therapy (n = 36)

42 patients are free of progression and
alive at 1 year
• Median follow-up: 35.0 months
• 24-month PFS rate: 92.9% (95% CI,
79.5%-97.6%)
• 4 PFS events after month 12

PFS, progression-free sur vival.
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Precision Medicine

.
A treatment designed for your
cytopenic myelofibrosis patients.1
To learn more,
visit VONJO.com
Indication
VONJOTM (pacritinib) is indicated for the treatment of adults with intermediate or high-risk primary or secondary (post-polycythemia vera [PPV] or
post-essential thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below 50 × 109/L.
This indication is approved under accelerated approval based on spleen volume reduction. Continued approval for this indication may be contingent
upon verification and description of clinical benefit in a confirmatory trial(s).
VONJO is available as 100 mg capsules, for oral use.

Important Safety Information
CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4 inhibitors or inducers as these medications can significantly alter exposure to
pacritinib, which may increase the risk of adverse reactions or impair efficacy.

Please see Important Safety Information and Brief Summary on the following pages and
full Prescribing Information at VONJO.com.
Reference: 1. VONJO. Prescribing information. CTI BioPharma Corp.; 2022.
VONJO™ is a trademark of CTI BioPharma Corp. ©2022 CTI BioPharma Corp. All rights reserved. US-PAC-2100040 03/2022

Important Safety Information (cont.)

WARNINGS AND PRECAUTIONS
Hemorrhage: Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%) hemorrhages have
occurred in VONJO-treated patients with platelet counts <50 x 109/L. Grade ≥3 bleeding
events (defined as requiring transfusion or invasive intervention) occurred in 15% of patients
treated with VONJO compared to 7% of patients treated with control arm. Due to hemorrhage,
VONJO dose reductions, dose interruptions, or permanent discontinuations occurred in 3%,
3%, and 5% of patients, respectively. Avoid use of VONJO in patients with active bleeding and
hold VONJO 7 days prior to any planned surgical or invasive procedures.
Assess platelet counts periodically, as clinically indicated. Manage hemorrhage using
treatment interruption and medical intervention. In the case of severe bleeding, hold VONJO
until hemorrhage resolves. When the bleeding has resolved, restart treatment at 50% of the
last given dose. If the bleeding recurs, discontinue treatment with VONJO. In the event of
life-threatening bleeding, discontinue VONJO.
Diarrhea: VONJO caused diarrhea in approximately 48% of patients compared to 15% of
patients treated with the control arm. The median time to resolution in VONJO-treated
patients was 2 weeks. The incidence of reported diarrhea decreased over time with 41% of
patients reporting diarrhea in the first 8 weeks of treatment, 15% in Weeks 8-16, and 8% in
Weeks 16-24. Diarrhea resulted in treatment interruption in 3% of VONJO-treated patients.
None of the VONJO-treated patients reported diarrhea that resulted in treatment
discontinuation. Serious diarrhea adverse reactions occurred in 2% of patients treated with
VONJO compared to none in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea with
antidiarrheal medications, fluid replacement, and dose modification. Treat diarrhea with
antidiarrheal medications promptly at the first onset of symptoms. Interrupt or reduce VONJO
dose in patients with significant diarrhea despite optimal supportive care. In patients with
Grade 3 or 4 diarrhea, hold VONJO until it resolves to Grade ≤1 or baseline, and restart VONJO
at the last given dose. Intensify antidiarrheal regimen and provide fluid replacement. For
recurrent diarrhea, hold VONJO until the diarrhea resolves to Grade ≤1 or baseline, and restart
VONJO at 50% of the last given dose once the toxicity has resolved. Concomitant antidiarrheal
treatment is required for patients restarting VONJO.
Thrombocytopenia: VONJO can cause thrombocytopenia. VONJO dosing was reduced due to
worsening thrombocytopenia in 2% of patients with preexisting moderate to severe
thrombocytopenia (platelet count <100 x 109/L). VONJO dosing was reduced due to worsening
thrombocytopenia in 2% of patients with preexisting severe thrombocytopenia (platelet
count <50 x 109/L). Monitor platelet count prior to VONJO treatment and as clinically indicated
during treatment. Interrupt VONJO in patients with clinically significant worsening of
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the last given
dose once the toxicity has resolved. If toxicity recurs, hold VONJO. Restart VONJO at 50% of
the last given dose once the toxicity has resolved.
Prolonged QT Interval: VONJO can cause prolongation of the QTc interval. QTc prolongation
of >500 msec was higher in VONJO-treated patients than in patients in the control arm
(1.4% vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJO-treated
patients than in control arm patients (1.9% vs 1%). Adverse reactions of QTc prolongation were
reported for 3.8% of VONJO-treated patients and 2% of control arm patients. No cases of
torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of drugs with
significant potential for QTc prolongation in combination with VONJO. Correct hypokalemia prior to
and during VONJO treatment. Manage QTc prolongation using VONJO interruption and electrolyte
management. In the case of QTc prolongation >500 msec or >60 msec from baseline, hold VONJO.
If QTc prolongation resolves to ≤480 msec or baseline within 1 week, restart VONJO at the same
dose. If time to resolution is >1 week, restart VONJO at a reduced dose.
Major Adverse Cardiac Events (MACE): Another Janus associated kinase (JAK) inhibitor has
increased the risk of MACE, including cardiovascular death, myocardial infarction, and stroke
(compared to those treated with TNF blockers) in patients with rheumatoid arthritis, a
condition for which VONJO is not indicated.
Consider the benefits and risks for the individual patient prior to initiating or continuing
therapy with VONJO, particularly in patients who are current or past smokers and patients
with other cardiovascular risk factors. Patients should be informed about the symptoms of
serious cardiovascular events and the steps to take if they occur.
Thrombosis: Another JAK inhibitor has increased the risk of thrombosis, including deep
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared to those
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO
is not indicated. Patients with symptoms of thrombosis should be promptly evaluated and
treated appropriately.
Secondary Malignancies: Another JAK inhibitor has increased the risk of lymphoma and
other malignancies, excluding non-melanoma skin cancer (NMSC), (compared to those
treated with TNF blockers) in patients with rheumatoid arthritis, a condition for which VONJO
is not indicated. Patients who are current or past smokers are at additional increased risk.

Consider the benefits and risks for the individual patient prior to initiating or continuing
therapy with VONJO, particularly in patients with a known malignancy (other than a
successfully treated NMSC), patients who develop a malignancy, and patients who are
current or past smokers.
Risk of Infection: Another JAK inhibitor has increased the risk of serious infections
(compared to best available therapy) in patients with myeloproliferative neoplasms. Serious
bacterial, mycobacterial, fungal, and viral infections may occur in patients treated with
VONJO. Delay starting therapy with VONJO until active serious infections have resolved.
Observe patients receiving VONJO for signs and symptoms of infection and manage promptly.
Use active surveillance and prophylactic antibiotics according to clinical guidelines.
DRUG INTERACTIONS
Effect of Other Drugs on VONJO: VONJO is predominantly metabolized by CYP3A4.
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers are contraindicated.
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors or inducers.
Effect of VONJO on Other Drugs: VONJO is an inhibitor of CYP1A2, CYP3A4, P-glycoprotein
(P-gp), breast cancer resistance protein (BCRP), and organic cation transporter 1 (OCT1) in
vitro. Concomitant administration of VONJO with these substrates may increase their plasma
concentrations. Avoid coadministration of VONJO with drugs that are sensitive substrates of
CYP1A2, CYP3A4, P-gp, BCRP, or OCT1.
ADVERSE REACTIONS
Fatal adverse reactions occurred in 8% of patients receiving VONJO 200 mg twice daily and in
9% of patients treated with best available therapy (BAT). The fatal adverse reactions among
patients treated with VONJO 200 mg twice daily included events of disease progression (3%),
and multiorgan failure, cerebral hemorrhage, meningorrhagia, and acute myeloid leukemia in
<1% of patients each, respectively.
Serious adverse reactions occurred in 47% of patients treated with VONJO 200 mg twice daily
and in 31% of patients treated with BAT. The most frequent serious adverse reactions
occurring in ≥3% patients receiving VONJO 200 mg twice daily were anemia (8%),
thrombocytopenia (6%), pneumonia (6%), cardiac failure (4%), disease progression (3%),
pyrexia (3%), and squamous cell carcinoma of skin (3%).
Permanent discontinuation due to an adverse reaction occurred in 15% of patients receiving
VONJO 200 mg twice daily compared to 12% of patients treated with BAT. The most frequent
reasons for permanent discontinuation in ≥2% of patients receiving VONJO 200 mg twice
daily included anemia (3%) and thrombocytopenia (2%).
The most common adverse reactions in ≥20% of patients (N=106) were diarrhea,
thrombocytopenia, nausea, anemia, and peripheral edema.
USE IN SPECIFIC POPULATIONS
Pregnancy: There are no available data on VONJO use in pregnant women to evaluate for a
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal
outcomes. Advise pregnant women of the potential risk to a fetus. Consider the benefits and
risks of VONJO for the mother and possible risks to the fetus when prescribing VONJO to a
pregnant woman.
Lactation: There are no data on the presence of pacritinib in either human or animal milk,
the effects on the breastfed child, or the effects on milk production. It is not known whether
VONJO is excreted in human milk. Because of the potential for serious adverse reactions in
the breastfed child, advise patients that breastfeeding is not recommended during treatment
with VONJO, and for 2 weeks after the last dose.
Infertility: Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib
may impair male fertility in humans.
Pediatric Use: The safety and effectiveness of VONJO in pediatric patients have not been
established.
Hepatic Impairment: Administration of a single dose of VONJO 400 mg to subjects with
hepatic impairment resulted in a decrease in the geometric mean area under the
concentration curve (AUC) of pacritinib by 8.5%, 36%, and 45% in subjects with mild
[Child-Pugh A], moderate [Child-Pugh B], or severe hepatic impairment [Child-Pugh C],
respectively, compared to subjects with normal hepatic function. Avoid use of VONJO in
patients with moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
Renal Impairment: Administration of a single dose of VONJO 400 mg to subjects with renal
impairment resulted in approximately 30% increase in maximal concentration (Cmax) and AUC
of pacritinib in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use of VONJO in
patients with eGFR <30 mL/min.
Please see Brief Summary on the following pages
and full Prescribing Information at VONJO.com.
US-PAC-2100045 02/2022

VONJO™ (pacritinib) capsules, for oral use
Initial U.S. Approval: 2022
BRIEF SUMMARY: Consult the package insert for complete prescribing
information.
1 INDICATIONS AND USAGE
VONJO™ (pacritinib) is indicated for the treatment of adults with intermediate or
high-risk primary or secondary (post-polycythemia vera [PPV] or post-essential
thrombocythemia [PET]) myelofibrosis (MF) with a platelet count below
50 × 109/L.
This indication is approved under accelerated approval based on spleen
volume reduction. Continued approval for this indication may be contingent
upon verification and description of clinical benefit in a confirmatory trial(s).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage
The recommended dosage of VONJO is 200 mg orally twice daily, with or
without food. Swallow capsules whole. Do not open, break, or chew capsules.
Patients who are on treatment with other kinase inhibitors before the initiation
of VONJO must taper or discontinue according to the prescribing information for
that drug.
4 CONTRAINDICATIONS
VONJO is contraindicated in patients concomitantly using strong CYP3A4
inhibitors or inducers as these medications can significantly alter exposure to
pacritinib, which may increase the risk of adverse reactions or impair efficacy.
5 WARNINGS AND PRECAUTIONS
5.1 Hemorrhage
Serious (11%) and fatal (2%) hemorrhages have occurred in VONJO-treated
patients with platelet counts <100 x 109/L. Serious (13%) and fatal (2%)
hemorrhages have occurred in VONJO-treated patients with platelet counts
<50 x 109/L. Grade ≥3 bleeding events (defined as requiring transfusion or
invasive intervention) occurred in 15% of patients treated with VONJO compared
to 7% of patients treated with control arm. Due to hemorrhage, VONJO dose
reductions, dose interruptions, or permanent discontinuations occurred in 3%,
3%, and 5% of patients, respectively.
Avoid use of VONJO in patients with active bleeding and hold VONJO 7 days prior
to any planned surgical or invasive procedures. Assess platelet counts
periodically, as clinically indicated. Manage hemorrhage using treatment
interruption and medical intervention.
5.2 Diarrhea
VONJO caused diarrhea in approximately 48% of patients compared to 15% of
patients treated with the control arm. The median time to resolution in VONJOtreated patients was 2 weeks. The incidence of reported diarrhea decreased
over time with 41% of patients reporting diarrhea in the first 8 weeks of
treatment, 15% in Weeks 8-16, and 8% in Weeks 16-24. Diarrhea resulted in
treatment interruption in 3% of VONJO-treated patients. None of the VONJOtreated patients reported diarrhea that resulted in treatment discontinuation.
Serious diarrhea adverse reactions occurred in 2% of patients treated with
VONJO compared to no such adverse reactions in patients in the control arm.
Control preexisting diarrhea before starting VONJO treatment. Manage diarrhea
with antidiarrheal medications, fluid replacement, and dose modification. Treat
diarrhea with antidiarrheal medications promptly at the first onset of
symptoms. Interrupt or reduce VONJO dose in patients with significant diarrhea
despite optimal supportive care.
5.3 Thrombocytopenia
VONJO can cause worsening thrombocytopenia. VONJO dosing was reduced
due to worsening thrombocytopenia in 2% of patients with preexisting
moderate to severe thrombocytopenia (platelet count <100 x 109/L). VONJO
dosing was reduced due to worsening thrombocytopenia in 2% of patients with
preexisting severe thrombocytopenia (platelet count <50 x 109/L). Monitor
platelet count prior to VONJO treatment and as clinically indicated during
treatment. Interrupt VONJO in patients with clinically significant worsening of
thrombocytopenia that lasts for more than 7 days. Restart VONJO at 50% of the
last given dose once the toxicity has resolved. If toxicity recurs, hold VONJO.
Restart VONJO at 50% of the last given dose once the toxicity has resolved.

5.4 Prolonged QT Interval
VONJO can cause prolongation of the QTc interval. QTc prolongation of >500 msec
was higher in VONJO-treated patients than in patients in the control arm (1.4%
vs 1%). QTc increase from baseline by 60 msec or higher was greater in VONJOtreated patients than in control arm patients (1.9% vs 1%). Adverse reactions of
QTc prolongation were reported for 3.8% of VONJO-treated patients and 2% of
control arm patients. No cases of torsades de pointes were reported.
Avoid use of VONJO in patients with a baseline QTc of >480 msec. Avoid use of
drugs with significant potential for QTc prolongation in combination with VONJO.
Correct hypokalemia prior to and during VONJO treatment. Manage QTc
prolongation using VONJO interruption and electrolyte management.
5.5 Major Adverse Cardiac Events (MACE)
Another Janus associated kinase (JAK) inhibitor has increased the risk of MACE,
including cardiovascular death, myocardial infarction, and stroke (compared to
those treated with TNF blockers) in patients with rheumatoid arthritis, a
condition for which VONJO is not indicated.
Consider the benefits and risks for the individual patient prior to initiating or
continuing therapy with VONJO, particularly in patients who are current or past
smokers and patients with other cardiovascular risk factors. Patients should be
informed about the symptoms of serious cardiovascular events and the steps to
take if they occur.
5.6 Thrombosis
Another JAK inhibitor has increased the risk of thrombosis, including deep
venous thrombosis, pulmonary embolism, and arterial thrombosis (compared
to those treated with TNF blockers) in patients with rheumatoid arthritis, a
condition for which VONJO is not indicated. Patients with symptoms of
thrombosis should be promptly evaluated and treated appropriately.
5.7 Secondary Malignancies
Another JAK inhibitor has increased the risk of lymphoma and other
malignancies, excluding non-melanoma skin cancer (NMSC), (compared to
those treated with TNF blockers) in patients with rheumatoid arthritis, a
condition for which VONJO is not indicated. Patients who are current or past
smokers are at additional increased risk.
Consider the benefits and risks for the individual patient prior to initiating or
continuing therapy with VONJO, particularly in patients with a known
malignancy (other than a successfully treated NMSC), patients who develop a
malignancy, and patients who are current or past smokers.
5.8 Risk of Infection
Another JAK inhibitor has increased the risk of serious infections (compared to
best available therapy) in patients with myeloproliferative neoplasms. Serious
bacterial, mycobacterial, fungal, and viral infections may occur in patients
treated with VONJO. Delay starting therapy with VONJO until active serious
infections have resolved. Observe patients receiving VONJO for signs and
symptoms of infection and manage promptly. Use active surveillance and
prophylactic antibiotics according to clinical guidelines.
5.9 Interactions With CYP3A4 Inhibitors or Inducers
Coadministration of VONJO with strong CYP3A4 inhibitors or inducers is
contraindicated. Avoid concomitant use of VONJO with moderate CYP3A4
inhibitors or inducers.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere
in the labeling:
• Hemorrhage [see Warnings and Precautions (5.1)]
• Diarrhea [see Warnings and Precautions (5.2)]
• Thrombocytopenia [see Warnings and Precautions (5.3)]
• Prolonged QT Interval [see Warnings and Precautions (5.4)]
• Major Adverse Cardiac Events [see Warnings and Precautions (5.5)]
• Thrombosis [see Warnings and Precautions (5.6)]
• Secondary Malignancies [see Warnings and Precautions (5.7)]
• Risk of Infection [see Warnings and Precautions (5.8)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice.

6 ADVERSE REACTIONS (cont.)
6.1 Clinical Trials Experience (cont.)
PERSIST-2 Trial
The safety of VONJO was evaluated in the randomized, controlled PERSIST-2
trial. In PERSIST-2, key eligibility criteria included adults with intermediate or
high-risk primary or secondary (PPV or PET) MF with splenomegaly and a
platelet count ≤100 × 109/L. Prior JAK inhibitor therapy was permitted. Patients
received VONJO at 200 mg twice daily (n=106), 400 mg once daily (n=104), or
best available therapy ([BAT] n=98). Forty-seven (44%) of the 106 patients
treated with VONJO 200 mg twice daily had a baseline platelet count of
<50 x 109/L. The 400 mg once daily dose could not be established to be safe,
so further information on this arm is not provided.
In PERSIST-2, among the 106 patients treated with VONJO 200 mg twice daily,
the median baseline hemoglobin was 9.7 g/dL, and the median drug exposure
was 25 weeks. Fifty-four percent of patients were exposed for 6 months, and
18% were exposed for approximately 12 months. Accounting for dose
reductions, the average daily dose (mean relative dose intensity) and median
daily dose (median relative dose intensity) were 380 mg (95%) and 400 mg
(100%), respectively, for patients receiving VONJO twice daily.
The median age of patients who received VONJO 200 mg twice daily was 67 years
(range: 39 to 85 years), 59% were male, 86% were White, 3% were Asian, 2% were
Native Hawaiian or Other Pacific Islander, 0% were Black, 9% did not report race,
and 87% had an Eastern Cooperative Oncology Group performance status of 0 to 1.
Serious adverse reactions occurred in 47% of patients treated with VONJO
200 mg twice daily and in 31% of patients treated with BAT. The most frequent
serious adverse reactions occurring in ≥3% patients receiving VONJO 200 mg
twice daily were anemia (8%), thrombocytopenia (6%), pneumonia (6%),
cardiac failure (4%), disease progression (3%), pyrexia (3%), and squamous cell
carcinoma of skin (3%). Fatal adverse reactions occurred in 8% of patients
receiving VONJO 200 mg twice daily and in 9% of patients treated with BAT. The
fatal adverse reactions among patients treated with VONJO 200 mg twice daily
included events of disease progression (3%), and multiorgan failure, cerebral
hemorrhage, meningorrhagia, and acute myeloid leukemia in <1% of patients
each, respectively.
Permanent discontinuation due to an adverse reaction occurred in 15% of
patients receiving VONJO 200 mg twice daily compared to 12% of patients
treated with BAT. The most frequent reasons for permanent discontinuation in
≥2% of patients receiving VONJO 200 mg twice daily included anemia (3%) and
thrombocytopenia (2%).
Drug interruptions due to an adverse reaction occurred in 27% of patients who
received VONJO 200 mg twice daily compared to 10% of patients treated with BAT.
The most frequent reasons for drug interruption in ≥2% of patients receiving
VONJO 200 mg twice daily were anemia (5%), thrombocytopenia (4%), diarrhea
(3%), nausea (3%), cardiac failure (3%), neutropenia (2%), and pneumonia (2%).
Dosage reductions due to an adverse reaction occurred in 12% of patients who
received VONJO 200 mg twice daily compared to 7% of patients treated with
BAT. Adverse reactions requiring dosage reduction in ≥2% of patients who
received VONJO 200 mg twice daily included thrombocytopenia (2%),
neutropenia (2%), conjunctival hemorrhage (2%), and epistaxis (2%).
The most common adverse reactions in ≥20% of patients (N=106) were
diarrhea, thrombocytopenia, nausea, anemia, and peripheral edema.
Table 5 summarizes the common adverse reactions in PERSIST-2 during
randomized treatment.
Table 5 Adverse Reactions Reported in ≥10% Patients Receiving VONJO (200 mg
Twice Daily) or BAT During Randomized Treatment in PERSIST-2
Adverse Reactions
Diarrhea
Thrombocytopenia
Nausea
Anemia
Peripheral edema
Vomiting
Dizziness
Pyrexia
Epistaxis
Dyspnea
Pruritus
Upper respiratory tract infection
Cough
a Grade by CTCAE Version 4.03.

VONJO (200 mg Twice Daily)
(N=106)
All Gradesa
Grade ≥3
%
%
48
4
34
32
32
1
24
22
20
1
19
0
15
1
15
1
12
5
10
0
10
2
10
0
8
2

Best Available Therapy
(N=98)
All Gradesa
Grade ≥3
%
%
15
0
23
18
11
1
15
14
15
0
5
1
5
0
3
0
13
1
9
3
6
0
6
0
10
0

7 DRUG INTERACTIONS
7.1 Effect of Other Drugs on VONJO
Strong and Moderate CYP3A4 Inhibitors
VONJO is predominantly metabolized by CYP3A4. In a clinical drug interaction
study, a single dose of VONJO 400 mg was administered following treatment
with clarithromycin, a strong CYP3A4 inhibitor. Clarithromycin was administered
as 500 mg twice daily for 5 days, which is a submaximal regimen for CYP3A4
inhibition. Compared to VONJO administered alone, the area under the
concentration curve (AUC) and maximal concentration (Cmax) of pacritinib
increased by 80% and 30%, respectively, upon coadministration with
clarithromycin. The increase in exposure to pacritinib may be even higher when
tested following a longer treatment with clarithromycin that results in maximal
CYP3A4 inhibition. The impact of moderate CYP3A4 inhibitors on the
pharmacokinetics of VONJO has not been investigated in clinical studies.
Coadministration of VONJO with strong CYP3A4 inhibitors is contraindicated.
Avoid concomitant use of VONJO with moderate CYP3A4 inhibitors.
Strong and Moderate CYP3A4 Inducers
In a clinical drug interaction study, a single dose of VONJO 400 mg was
administered following treatment with rifampin, a strong CYP3A4 inducer, at
600 mg once daily for 10 days. Compared to VONJO administered alone, the AUC
and Cmax of pacritinib decreased by 87% and 51%, respectively, upon
coadministration with rifampin. The impact of moderate CYP3A4 inducers on
the pharmacokinetics of VONJO has not been investigated in clinical studies.
Coadministration of VONJO with strong CYP3A4 inducers is contraindicated.
Avoid concomitant use of VONJO with moderate CYP3A4 inducers.
7.2 Effect of VONJO on Other Drugs
CYP1A2 or CYP3A4 Substrates
VONJO is an inhibitor of CYP1A2 and CYP3A4 in vitro. Concomitant administration
of VONJO with CYP1A2 or CYP3A4 substrates may increase the plasma
concentrations of these substrates. Avoid coadministration of VONJO with drugs
that are sensitive substrates of CYP1A2 or CYP3A4.
P-gp, BCRP, or OCT1 Substrates
VONJO is an inhibitor of P-glycoprotein (P-gp), breast cancer resistance protein
(BCRP), and organic cation transporter 1 (OCT1) in vitro. Concomitant
administration of VONJO with P-gp, BCRP, or OCT1 substrates may increase the
plasma concentrations of these substrates. Avoid coadministration of VONJO
with drugs that are sensitive substrates of P-gp, BCRP, or OCT1.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on VONJO use in pregnant women to evaluate for a
drug-associated risk of major birth defects, miscarriage, or adverse maternal or
fetal outcomes. In animal reproduction studies, administration of pacritinib to
pregnant mice or rabbits at exposures that were considerably lower than those
observed at the recommended human dose were associated with maternal
toxicity and embryonic and fetal loss. Advise pregnant women of the potential
risk to a fetus. Consider the benefits and risks of VONJO for the mother and
possible risks to the fetus when prescribing VONJO to a pregnant woman.
The estimated background risk of major birth defects and miscarriage for the
indicated population(s) is unknown. All pregnancies have a background risk of
birth defect, loss, or other adverse outcomes. In the U.S. general population, the
estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2%-4% and 15%-20%, respectively.
Data
Animal Data
Pacritinib was administered orally to pregnant mice at doses of 30, 100, or
250 mg/kg/day from gestation day 6 to gestation day 15. Pacritinib was also
administered orally to pregnant rabbits at doses of 15, 30, or 60 mg/kg/day from
gestation day 7 until gestation day 20. In both species, pacritinib was
associated with maternal toxicity, which resulted in postimplantation loss in
mice, abortions in rabbits, and reduced fetal body weights in mice and rabbits
at exposures 0.1 times (mice) and 0.3 times (rabbits) the exposure at the
recommended human dose (AUC-based). In mice, the high dose was
associated with an increased incidence of an external malformation (cleft
palate) in the presence of maternal toxicity.

8 USE IN SPECIFIC POPULATIONS (cont.)
8.1 Pregnancy (cont.)
In a pre- and post-natal development study in mice, pregnant animals were
dosed with pacritinib from implantation through lactation at 30, 100, or
250 mg/kg/day. Maternal toxicity was noted at 250 mg/kg and associated
with increased gestation length and dystocia, lowered mean birth weights
and neonatal survival, and transiently delayed startle response, learning, and
memory development at weaning.
8.2 Lactation
Risk Summary
There are no data on the presence of pacritinib in either human or animal milk,
the effects on the breastfed child, or the effects on milk production. It is not
known whether VONJO is excreted in human milk. Because of the potential for
serious adverse reactions in the breastfed child, advise patients that
breastfeeding is not recommended during treatment with VONJO, and for
2 weeks after the last dose.
8.3 Females and Males of Reproductive Potential
Infertility
Males
Pacritinib reduced male mating and fertility indices in BALB/c mice. Pacritinib
may impair male fertility in humans.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of VONJO did not include sufficient numbers of subjects aged 65
and over to determine whether they respond differently from younger subjects.
8.6 Hepatic Impairment
Administration of a single dose of VONJO 400 mg to subjects with hepatic
impairment resulted in a decrease in the geometric mean AUC of pacritinib by
8.5%, 36%, and 45% in subjects with mild [Child-Pugh A], moderate [Child-Pugh
B], or severe hepatic impairment [Child-Pugh C], respectively, compared to
subjects with normal hepatic function. Avoid use of VONJO in patients with
moderate [Child-Pugh B] or severe hepatic impairment [Child-Pugh C].
8.7 Renal Impairment
Administration of a single dose of VONJO 400 mg to subjects with renal
impairment resulted in approximately 30% increase in Cmax and AUC of pacritinib
in subjects with eGFR 15 to 29 mL/min and eGFR <15 mL/min on hemodialysis
compared to subjects with normal renal function (eGFR ≥90 mL/min). Avoid use
of VONJO in patients with eGFR <30 mL/min.
17 PATIENT COUNSELING INFORMATION
See FDA approved patient labeling (Patient Information).
Discuss the following with patient prior to and during treatment with VONJO:
Current therapy with another kinase inhibitor
Advise patients who are currently taking a kinase inhibitor that they must taper
or discontinue their current kinase inhibitor therapy according to the package
insert for that drug prior to starting VONJO.
Hemorrhage
Advise patients that VONJO can cause hemorrhage and instruct them to consult
their healthcare provider right away if bleeding occurs. Advise patients about
how to recognize bleeding and of the urgent need to report any unusual
bleeding to their physician. Patients should urgently seek emergency medical
attention for any bleeding that cannot be stopped.
Diarrhea
Advise patients that VONJO can cause diarrhea. Advise patients to stay hydrated
while taking VONJO and to inform their physician if they experience diarrhea.
Instruct patients to initiate antidiarrheal medications (eg, loperamide) if
diarrhea occurs. Advise patients to urgently seek emergency medical attention
if diarrhea becomes severe.
Thrombocytopenia
Advise patients that VONJO is associated with thrombocytopenia, and of the
need to monitor complete blood counts before and during treatment.
Prolonged QT Interval
Advise patients to consult their healthcare provider immediately if they feel
faint, lose consciousness, or have signs or symptoms suggestive of arrhythmia.
Advise patients with a history of hypokalemia of the importance of monitoring
their electrolytes.

Major Adverse Cardiac Events (MACE)
Advise patients that events of MACE including myocardial infarction, stroke, and
cardiovascular death, have been reported in clinical studies with another JAK
inhibitor used to treat rheumatoid arthritis, a condition for which VONJO is not
indicated. Advise patients, especially current or past smokers or patients with
other cardiovascular risk factors, to be alert for the development of signs and
symptoms of cardiovascular events.
Thrombosis
Advise patients that events of deep vein thrombosis (DVT) and pulmonary
embolism (PE) have been reported in clinical studies with another JAK inhibitor
used to treat rheumatoid arthritis, a condition for which VONJO is not indicated.
Advise patients to tell their healthcare provider if they develop any signs or
symptoms of a DVT or PE.
Secondary Malignancies
Advise patients, especially current or past smokers and patients with a known
secondary malignancy (other than a successfully treated NMSC), that
lymphoma and other malignancies (excluding NMSC) have been reported in
clinical studies with another JAK inhibitor used to treat rheumatoid arthritis, a
condition for which VONJO is not indicated.
Infections
Advise patients that treatment with another JAK inhibitor has increased the risk
of serious infections in patients with myeloproliferative neoplasms and that
serious bacterial, mycobacterial, fungal, and viral infections may occur in
patients treated with VONJO. Inform patients of the signs and symptoms of
infection and to report any such signs and symptoms promptly.
Nausea and Vomiting
Advise patients that nausea and vomiting may occur during treatment with
VONJO. Instruct them on how to manage nausea and vomiting and to immediately
inform their healthcare provider if nausea/vomiting become severe.
Drug-Drug Interactions
Advise patients to inform their healthcare providers of all medications they are
taking, including prescription and over-the-counter medications, vitamins,
herbal products, and dietary supplements.
Dosing
Advise patients to take VONJO twice a day, with or without food or drink, at
similar times each day. Instruct patients to swallow the VONJO capsules whole
and not to open, break, or chew the capsules. Instruct patients that if they miss
a dose of VONJO, to skip the dose and take the next dose when it is due and
return to the normal schedule. Warn patients not to take 2 doses to make up for
the missed dose. Instruct patients to discontinue VONJO 7 days prior to any
surgery or invasive procedures (such as cardiac catheterization, coronary
stenting, or varicose vein ablation) due to the risk of bleeding and to only
restart VONJO on the instruction of their healthcare provider. Patients should
not change or stop taking VONJO without first consulting their physician.
Lactation
Advise patients to avoid breastfeeding while taking VONJO and for 2 weeks after
the final dose.
Additional information can be found at VONJO.com.
Manufactured and marketed by:
CTI BioPharma Corp.
3101 Western Ave #800
Seattle, WA 98121
VONJO™ is a trademark of CTI BioPharma Corp.
©2022 CTI BioPharma Corp. All rights reserved.
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said. “We should look at it as our learning
opportunity and hopefully [we] are putting
all of these lessons into action.…I believe all
of what we have and will learn are propelling
us toward new treatments, new paradigms,
and new ways to treat patients with CRC.”
Another
genomic
alteration
being
7
explored in CRC is ERBB2/3. A real-world
exploratory analysis of prevalence of
ERBB2/3 alterations using next-generation sequencing (NGS) was assessed using
7688 deidentified records from patients with
CRC.7 Results demonstrated 5% of tumors consisted of ERBB2/3 alterations. ERBB2 amplification occurred in 1.9% of tumors (n = 143)
whereas 1.3% of tumors were ERBB2 mutated
(n = 97) and 0.9% of tumors were ERBB3
mutated (n = 72). Tumors with ERBB2/3
alterations were associated with MSI high
(P < .001) and tumor mutational burden (TMB)
high (P < .001), compared with ERBB2/3 WT.
Cooccurring mutations in ERBB2/3 alterations compared with ERBB2/3 WT were significant and may be further explored to guide
the development of HER2-targeted therapies.7
“It looks like the [overall] progress in
[research in] CRC is a slow one in that

we’re not identifying new therapies [compared with other solid tumors],” Barzi said.
“However, we must take a step back and look
at it a different way, and that is that CRC is a
disease that is fairly chemotherapy sensitive…
thus it is hard to identify therapies that can beat
the very effective chemotherapy that exists
for this disease. In oncology, I don’t think we
should always look for new therapies. Optimization of current therapies is actually one of
the important things that we should focus on
or work on in the field, and we are seeing some
of that optimization in recent years.”
Looking to the future of treatment on CRC,
Eng said, “We are trying to become more intelligent with how we approach our patients with
sequencing, impact on quality of life, looking
at new tools such as circulating tumor DNA in
our [patients with early-stage cancer] and the
risk of recurrence, which impacts how patients
undergo surveillance. Additionally, we need to
do a better job with clinical trial enrollment.
We cannot get any new drug advances unless
patients participate in clinical trials.” TT
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Adagrasib Shows Promise
in Treating KRAS G12C–Mutated
GI Malignancies
By Jordyn Sava
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OME AGENTS HAVE indirectly affected
KRAS mutations in various cancers, but it
was not until recently that agents specifically
created to target KRAS mutations made it to testing.
One of those drugs is adagrasib (MRTX849),
an investigational and highly selective oral
small-molecule inhibitor being examined in the
treatment of patients specifically harboring the
KRAS G12C mutation.
Investigators in the phase 1/2 KRYSTAL-1 trial
(NCT03785249) reviewed the dose escalation
of adagrasib and determined the maximumtolerated dose to be 600 mg twice a day. Throughout each phase, adagrasib showed promising clinical activity in previously treated patients with
advanced or metastatic solid tumors who had a
KRAS G12C mutation.
In an interview with Targeted Therapies in OncologyTM
(TTO) following the American Society of Clinical
Oncology 2022 Gastrointestinal Cancers Symposium
(ASCO GI), Tanios S. Bekaii-Saab, MD, FACP, a
medical oncologist, explained how adagrasib works
to target KRAS mutations as well as its importance.
Bekaii-Saab is medical director of the Cancer
Clinical Research Office and vice chair and section
chief of medical oncology in the Department of Internal Medicine at Mayo Clinic in Phoenix, Arizona.
TTO: Can you explain the importance of
KRAS as a biomarker to date? In which
Q: gastrointestinal (GI) cancers are these
mutations most prevalent?
BEKAII-SAAB: KRAS is one of the major drivA: ers in cancer overall. The prevalence really
depends on the disease. For example, in
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pancreas cancer, 90% of mutations attributed to
KRAS are thought to be a driver [mutation]. In colon
cancer, [it’s] about 45%, and in other cancers like
gastric or esophageal, it’s actually a small percentage, less than 5%, so it really depends on the disease.
One cannot overemphasize the importance of KRAS.
As I said, in the pancreas specifically, it’s 90%.
You start breaking those down also by subgroup,
and the most common is KRAS G12D, G12V, and
G12C, which for GI cancers is anywhere between
2% to 3% of all KRAS mutations. KRAS G12C ends
up being one of the rare KRAS mutations but it was
the fi rst to be targeted.
Can you provide a brief overview of
your presentation at ASCO GI?
The phase 2 cohort [whose data] we presented
A: at ASCO GI used a dose of adagrasib at
600 mg twice a day. The study basket included
42 patients, and I presented on the 30 patients that
had GI tumors other than colon cancer. [These
were] primarily pancreas cancer, biliary cancer,
and other GI cancers. There were 12 patients with
pancreas cancer and…18 patients with other GI
cancers. Most of these patients had a poor performance status. The median prior therapies were
2 and ranged between 1 and 5.
What was interesting is that when we looked
at the response rate with pancreas cancer, it was
50% in the cohort of patients that was evaluable
for response, and there was 100% disease control
rate, meaning none of these patients had progression at the time of analysis. For the other GI
cancers, there was 35% for the response rate and
100% for the disease control rate. Across all the GI

Q:
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malignancies, there were essentially no
patients who progressed and more than
40% of the patients had a response. When
you look at the pancreas, the median immediate progression-free survival [PFS] was
6.6 months and the patients continued on treatment; with the other GI tumors the median
PFS was almost 7.9 months, and about twothirds of the patients continued on treatment.
When you look at the other GI cancers, the
majority were actually biliary tract cancer
[and] cholangiocarcinoma, and again, there
were about half of the patients who had actual
responses. Interestingly, this is a relatively
well-tolerated agent. Most of the toxicities
were grade 1 and 2; there were no grade 4 or
5. The ones that were grade 3 were primarily
fatigue and QT prolongation but none of them
led to discontinuation.
Before adagrasib, which drugs
were used to treat patients with
KRAS G12C mutations?
The whole [strategy] of targeting KRAS
A: is recent. For the longest time there
were no agents. We only had some agents
that indirectly may affect the mitogen-activated protein kinase [MAPK] pathway downstream, such as MEK inhibitors and
developing drug inhibitors and others. The
2 agents that made it to fi rst being tested,
targeting KRAS, specifically KRAS G12C, are
sotorasib [Lumakras] and adagrasib. Those
are very specific to KRAS G12C.
Sotorasib and adagrasib were developed in
parallel by 2 different companies, but more
[agents] are being developed right now in the
same space by others. This area is becoming
very active for a specific agent. Sotorasib
is [used in patients with] lung cancer and
being tested in a variety of different cancers expressing G12C, from GI to ovarian.
The same [goes for] adagrasib, which is
being developed in various malignancies,
including lung and colorectal. The data are
presented in other GI malignancies.

Q:

What sets adagrasib apart from
other KRAS inhibitors?
Adagrasib has shown quite a bit of target
A: inhibition in a variety of preclinical models that are driven by KRAS G12C, which set the
tone for developing this agent in clinical trials.
It is difficult to compare different agents.
When you think about the KRAS protein, [it]
cycles between guanine triphosphate on and
guanosine diphosphate [GDP] off, and it cycles
every 24 hours. Adagrasib covalently binds
to KRAS G12C. It is an irreversible inhibitor,

Q:

so it sticks, and you cannot just get it off. It
selectively binds KRAS G12C to its inactive
GDP and keeps it in the inactive state.
Now, the next thing about adagrasib is
that it’s optimized for the desired properties of the KRAS G12C inhibitor. You need a
longer half-life and its recycling takes about
24 hours. It sticks around through the lifetime of this resynthesis. It has those dependent decays so we understand, predictably,
how the dose relates to pharmacokinetics.
Although it’s not as relevant for my practice,
for the brain cancer practice, it actually does
have central nervous system [CNS] penetration. It goes through the blood brain barrier.
With adagrasib, because of its long half-life
and how it targets KRAS G12C, it enables the
inhibition of KRAS-dependent signaling for
the complete dose interval. When you think
about how it works, it maximizes the depth
and duration of an entire human activity.
I think it is pretty successful in terms of
showing a variety of cancers so far.
What unmet need do you hope
to fill if findings from KRYSTAL-1
are positive?
KRYSTAL-1 is…built as a phase 1,
A: phase 1B, and phase 2 study. The key
criteria for entry on the study is…to have a
KRAS G12C mutation. Phase 1 was essentially
dose escalation that primarily looked at trying to determine the maximum-tolerated
dose, 600 mg twice a day. That ultimately
went into expansion and included some rational combinations. Phase 2 was monotherapy
and combination. Phase 1B, for example, had
an added grasp for all solid tumors and for
brain metastases [because] it has that CNS
penetration. [Investigators] looked at lung
cancers, both treatment naïve and those that
were exposed to prior KRAS G12C.
In colon cancer, these G12C inhibitors don’t
appear to have much activity on their own.
That is because of a feedback loop mechanism that…creates that adaptive resistance
and activates EGFR. In colon cancer, most
of the follow-through development was with
adagrasib and cetuximab [Erbitux], which is
what’s being developed right now in a large
study called KRYSTAL-10 [NCT04793958],
a phase 3 randomized study looking specifically at adagrasib plus cetuximab plus
chemotherapy in second-line colon cancer.
In pancreas cancer, they expanded from a
single agent, which is still ongoing, but also
looked at adding cetuximab. The phase 2 had
a single agent in colon cancer plus cetuximab in colon cancer, then pancreas cancer

Q:

plus cetuximab. The data I presented were
on the other solid tumor basket. At the time,
we presented with 42 patients [receiving]
adagrasib, a single agent, and then there are
lung cancer cohorts, both single agents and
one that includes the SDK11 mutations. Quite
a [few] data…have been presented prior to the
presentation I did at ASCO GI that included
showing activity in lung cancer, colon cancer,
the few patients with pancreas [cancer], and
ovarian, endometrial, and phalangeal [cancers], you name it. In every cancer [in which]
this agent has been looked at, as long as they
harbor the KRAS G12C mutation, there has
been evidence of activity.
What information do you
hope to obtain for the purposes
of future research?
In this particular study, we continue
A: to accrue patients with pancreatic
cancer and other GI cancers based on the
initial interesting activity, with other cancers as well as where there has been activity.
There are developments in lung cancer specific for lung cancer, for colon cancer plus an
EGFR inhibitor, and for pancreas cancer for
a single agent plus EGFR inhibitor. The
study itself is ongoing. Others have been
developed based on the fi ndings from the
study, and then there’s also an early-access
probe program for this patient population
that’s included in KRYSTAL-1 for those who
don’t have access to the study itself.
The other thing that we’re excited about is
that Mirati [Therapeutics] has continued the
development of other KRAS inhibitors, and
one of those candidate agents targets KRAS
G12CD, one of the most common KRAS alterations. That’s just entering into phase 1 and
it’s very exciting because in pancreas cancer,
that is the majority of patients. If we see some
of the signals that we’re seeing with the G12C
along with the G12D, that is going to be amazing for our pancreas cancer patients. That is
going to be a game changer [because] we hit
the plateau with chemotherapy, and that’s
also true for other cancers. With colon cancer
along with EGFR inhibitors, we’re seeing some
unique responses. I think the near future is
incredibly exciting with adagrasib and similar agents that are targeting KRAS. TT

Q:
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Analysis of Genomic Alterations
in Metastases Moves Research Toward
Personalized Approaches in RCC
By Chris Ryan

R
Rana R. McKay, MD

Medical Oncologist
Associate Professor of Medicine
Moores Cancer Center
UC San Diego Health
La Jolla, CA

ESEARCH INTO MUTATIONS associated
with various sites of disease could provide
valuable insight into optimal treatments for
patients with renal cell carcinoma (RCC), according
to Rana R. McKay, MD.
“The sites of metastases have different genomic
underpinnings compared with the kidney, and
that could impact outcomes,” said McKay, a
medical oncologist and associate professor of
medicine at Moores Cancer Center, UC San Diego
Health, in California.
In an interview with Targeted Therapies in
Oncology™ (TTO) during the 2022 American Society of Clinical Oncology Genitourinary Cancers
Symposium (ASCO GU), McKay discussed fi ndings
from a real-world study on genomic alterations of
metastases in RCC,1 further research in the RCC
field, and fi ndings from the phase 1/2 COMRADE
trial (NCT03317392) in patients with metastatic
castration-resistant prostate cancer (mCRPC).2
TTO: Could you provide an overview of
the real-world data set you presented
at ASCO GU that analyzed genomic
Q: alterations and transcriptional
signatures across the spectrum of
metastatic sites in patients with RCC?
MCKAY: We know from several large
A: databases that site of metastasis is prognostic
in RCC. We and others have demonstrated that bone
and liver metastases are associated with worse prognosis, and pancreas metastases are associated with
better prognosis. We are lacking underlying data as
to why that is. Why does site of metastasis matter?
We sought to utilize a commercial database through
[Caris Life Sciences] of RCC tumors from primary and
distant metastases to comprehensively characterize
the molecular features across sites of metastases.
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Our analysis was 3-pronged in nature. We looked
at mutations and polymorphisms initially using a
592-gene panel and whole-exome sequencing. We did
whole-transcriptome sequencing and PD-L1 expression [testing] on [more than] 650 distinct samples.
We identified that there are mutations and
[that in] the distribution of mutations of selected
genes across different metastatic sites there are
common mutations that exist in kidney cancer,
whether they are in the primary [tumor] or in
the metastasis. Those are VHL mutations, PBRM1,
SETD2, and KDM5C.
We also realized that there are differences when
you look at the various sites compared with the
kidney, and we did observe that PBRM1 alterations
were more frequent in the lung, bone, [and] endocrine glands relative to the kidney. SETD2 seemed
to be more prevalent in lung and gastrointestinal
[GI] metastases. P53 was more prevalent in the
bone and central nervous system [CNS], and P10
was more prevalent in liver and CNS [metastases].
The other thing we did was look at the [phase 3
IMmotion151 trial (NCT02420821) led by Robert J.
Motzer, MD, of Memorial Sloan Kettering Cancer
Center, which examined] gene clusters across the
different sites of metastasis. We [saw] differences
in the molecular subgroup classifications between
primary and metastatic sites. As we look at the
breakdown more granularly, lung, bone, liver, skin,
and GI metastases seem to have divergent molecular subtypes relative to the kidney, lung, and bone,
[which] were enriched for the angiogenic stromal
signature, whereas liver [tissue] seemed to be more
enriched for the complement/Ω-oxidation signature.
That is important because these signatures
have been associated with differential outcomes to
treatments. For example, the angiogenic stromal
signature seems to be associated with a more robust

© ktsdesign / stock.adobe.com

RENAL CELL CARCINOMA

EXPERT PERSPECTIVES

response to tyrosine kinase inhibitor–based
therapies, whereas a T-effector proliferative
signature seems to be associated with a more
robust response to immunotherapy. The complement/Ω-oxidation signature, for example, is
one of those signatures that has been shown to
be associated with poor outcomes in general.
As we think about the application of
[these] data, understanding the molecular
underpinnings for organotropism is going
to help us personalize strategies for patients
with kidney cancer in the future.
What are the next steps toward
applying these data?
[Clinical outcomes are] lacking from
A: this data set right now. We do not have
the overlay of “How did these patients do in
this data set? How did those patients with
bone metastases that had X signature do
with immunotherapy? How did they do with
targeted therapy?” Applying the clinical outcomes will help us understand how to optimize therapy selection based on sites of
metastases for any given patient.

Q:

What should be emphasized
about the study results?
Although there are some similarities
A: between the kidney and distant metastatic sites when we are looking at various
genes of interest, there are key differences
with the predominance of select genes in
different metastatic sites relative to the kidney. There are differences between the gene
signatures in different metastatic sites relative to the kidney and the tumor microenvironment, which could play a role with regard
to treatment outcomes.

Q:

What has it been like to see
research advance at such a fast
pace in RCC?
Over the past almost 2 decades, we
A: have seen the life expectancy for
patients with advanced kidney cancer
lengthen and lengthen and lengthen, and
that is because of advances in the therapeutic paradigm, which is excellent to see. We
still have work to do, but it has been exciting
to be a part of that process.

Q:

Are there any specific areas
Q: within RCC that warrant
additional research?
The big question is what to do in the
A: adjuvant setting. We saw data at the
symposium that were presented from the
phase 3 KEYNOTE-564 study [NCT03142334]
with updated 30-month follow-up of the effi-

cacy of pembrolizumab [Keytruda] given in
the adjuvant setting. There are a lot of questions around the role of adjuvant immunotherapy. What is the right patient population?
[Should we give a] single agent or can we
combine [agents in the adjuvant setting]?
These are the next questions in the field.
For patients who have received adjuvant
immunotherapy, what is the best frontline
option for them? Do the data of all the [immunotherapy] combinations in frontline studies
still apply to somebody who is not naïve to
checkpoint inhibitors and has progressed
despite checkpoint inhibitors? As the treatments improve, new questions come up, and
the landscape is shifting.
Are there any other clinical trials
you want to highlight?
We presented the data about the differA: ential outcomes for sites of metastases,
and historically patients with bone metastases have done poorly in kidney cancer. We
have designed a study that is looking at
cabozantinib with or without radium-223
[Xofigo] to see if we can improve symptomatic
skeletal-related events with the combination.
The phase 2 RadiCaL trial [NCT04071223] is
open through the cooperative groups being
led through Alliance. We are eager to promote the study and encourage involvement.

Q:

You also presented a poster at
ASCO GU on the phase 1/2
COMRADE trial, which examined
Q: olaparib (Lynparza) and
radium-223 dichloride in mCRPC.
Would you provide an overview of
this study?
This was a trial looking to assess the
A: potential synergy of radium-223,
which is an α -emitting radiopharmaceutical
that induces DNA damage with olaparib, a
PARP inhibitor that prevents repair of single-strand DNA breaks within the tumor.
The trial was designed as a phase 1/2 study.
Phase 1 [was designed] to test the safety of
the combination and the recommended
phase 2 dose [RP2D] for olaparib when olaparib is given in combination with radium-223.
Phase 2 was designed to test the efficacy
[of the combination].
Phase 1 has been completed, and [in] the
data presented at the symposium we identified
that olaparib when combined with radium223 was safe and that the RP2D was 200 mg
twice daily. In our data set, we presented
the correlative data for all 12 patients who
had enrolled onto the phase 1 portion of the
trial. Patients underwent genomic testing

to defi ne their homologous recombination
repair [HRR] gene status. Of 9 patients
who had enough tissue to be profi led,
2 were found to have pathogenic HRR gene
alterations. One was in BRCA2 and 1 was in
CDK12. The patient who had the BRCA2 alteration had a progression-free survival [PFS] of
11.8 months compared with 3.1 months for
the patient with the CDK12 alteration.
[We also looked] at RAD51 staining in
archival tumor specimens. These are still
early [data], but there was an individual
with a CTNNB1 alteration that was negative
for RAD51, which is a functional readout of
HRR, suggesting that there is a homologous
recombination deficiency. That individual
had a PFS of 10.2 months.
The summary here is that olaparib and
radium-223 can be safely combined. We
have identified the RP2D for the 2 drugs in
combination, and there are biomarkers being
developed to try to understand responses to
therapy and enriching for responses.
What are the next steps for this
combination?
Phase 2 is accruing patients. We have
A: [approximately] 60 patients who have
enrolled onto the phase 2 study. There will
be an upcoming interim analysis to look at
efficacy with radiographic PFS as a key primary end point for the trial. The results of
the randomized phase 2 portion hopefully
will be telling regarding next steps and moving this combination forward.

Q:

How could positive data from the
phase 2 trial affect the treatment
paradigm?
A lot of studies are looking at the comA: bination of PARP inhibitors with various agents that have already demonstrated
efficacy in prostate cancer. Data were presented with abiraterone acetate [Zytiga]
combined with olaparib at this year’s meeting, and olaparib and other PARP inhibitors
are being combined with other agents. There
is a potential for synergy with olaparib and
radium-223 in a safe manner. That could be
practice changing, but it is still very early. TT

Q:
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• A 59-year-old Black woman received
a diagnosis of clear renal cell carcinoma
(RCC).
• Medical history: blood pressure,
167/99 mm Hg, no prior history of
hypertension; otherwise healthy
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• She underwent a left total nephrectomy.
• Blood pressure post nephrectomy:
125/90 mm Hg
• Nine months later, she developed
metastatic disease to bilateral lung,
mediastinum (35 × 38 mm), and
retroperitoneal lymph nodes.
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• Diagnosis: stage IV RCC, clear-cell
histology, with metastases to lung and
retroperitoneum
• Karnofsky performance status score: 90%
• Hemoglobin, neutrophils, platelets
within normal limits
• Elevated corrected calcium (above the
upper limit of normal)
• Blood pressure upon examination:
120/85 mm Hg
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ROBERT J. MOTZER, MD: How would you
assess this patient’s risk? These risk
systems, are they something you use
in your own management?

we’re certainly looking at IMDC risk stratification up front to give us an idea how the
patient is going to do overall in framing that
treatment discussion.

THOMAS HUTSON, DO, PHARMD: Yes, we
tend to…utilize the risk groupings. They have
prognostic significance, and at least at some
level we believe these clinical factors may
relate to underlying biology differences….
The historical ones have been developed in
the cytokine era. They’ve been subsequently
updated through the IMDC [International
Metastatic RCC Database Consortium]1 in the
TKI [tyrosine kinase inhibitor], in what we
call the modern era, and they tend to focus
on the same clinical factors [that are] readily
assessable. The presence of hypercalcemia,
which we recognize as a paraneoplastic
effect, would be one risk factor, and it would
make this patient an intermediate risk based
on the modern criteria.
Your question was if this is something
that we do all the time now. In the past few
years, yes, but it’s becoming less needed as
several of our new therapies in the frontline
setting were evaluated in all the risk groups:
favorable, intermediate, and poor risk. I’m
referring to several of the I/O [immunooncology]–TKI combinations. You’re allowed
to choose 1 [for the patient] and not have to
worry about which risk classification the
patient is in. That may be useful moving forward for some of the community oncologists
who aren’t as familiar with the classification.
Many of our electronic medical records have
checkboxes. To get into the Pathways [system] at US Oncology, where I’m affi liated,
we need to check boxes for the patient’s prognostic classification.

MOTZER: What do the NCCN
[National Comprehensive Cancer
Network] guidelines say about therapy
for an intermediate-risk patient in
terms of regimens and preferred
regimens at level 1? Can you give us
a brief overview?

MOTZER: Would you apply those
criteria to this patient, and do you
commonly do that in your practice?
BRADLEY MCGREGOR, MD: Yes, I do. This
is something we do up front, and then we
do a risk stratification on all our patients.
We generally use the IMDC criteria. To
Dr Hutson’s point, it’s unclear how much
it’s going to make a big difference in the
treatment options. Nivolumab [Opdivo]ipilimumab [Yervoy] is a great regimen that’s
approved in intermediate- and poor-risk disease. There are trials that have opened recently, such as COSMIC-313 [NCT03937219],2
which looks at nivolumab-ipilimumab vs the
addition of cabozantinib [Cabometyx], and
the ongoing PDIGREE trial [NCT03793166],3
which looks at this adaptive approach. Thus,

ERIC JONASCH, MD: The regimens that
have preferred status in the intermediate- and poor-risk category in the NCCN
guidelines
are
ipilimumab-nivolumab,
cabozantinib-nivolumab,
pembrolizumab
[Keytruda]-axitinib [Inlyta], and pembrolizumab-lenvatinib [Lenvima]. These are
4 very potent, excellent regimens that can
probably provide benefit for this patient.
MOTZER: What’s the optimal
timing to start systemic therapy?
The surveillance is certainly in
the guidelines and part of our
management. What do you think in
terms of the timing of a therapy for a
patient such as this? Is this the time to
start this patient on therapy, or would
you consider a surveillance approach?
JONASCH: The thing that makes me surveil
a patient [is] clear evidence of indolence. If
you have an individual who has an established lesion that you’re already following
and you see that that lesion is not changing
very much in size over time—there are few
of those—I would potentially observe the
patient. Other organ sites of involvement—the
pancreas, what we would call the glandular
involvement, thyroid—seem to be somewhat
more indolent. They seem to be more associated with the PBRM1 mutation. Those are
the [patients] I would certainly consider in
that initial observation period. This individual is less than 1 year from diagnosis and
nephrectomy, has multiple new lesions that
have shown up somewhat abruptly, and has
an elevated calcium [level]. This isn’t the
kind of patient I’d observe.
MOTZER: Dr Hutson, tell us about
your decision for a first-line therapy
regimen, then review some of the data
from the trials.
HUTSON: I’d certainly initiate therapy in
this [patient] because they had more disease

than what I would consider a small amount.
I’m always balancing the understanding that
if you start with smaller-volume disease,
you’re more likely to get into a CR [complete
response] situation than if you had just diffuse involvement of disease.
Based on the various clinical trials available, I feel that this patient would benefit
most from an I/O-TKI regimen. I’d choose lenvatinib-pembrolizumab, which is our newest
and arguably our most potent regimen.
To review, it’s important to go through
the efficacy and characteristics of the
various options. We have data from the
ipilimumab-nivolumab
CheckMate
214
study [NCT02231749]4 and the other
3 [treatments]—the pivotal axitinib-pembrolizumab, cabozantinib-nivolumab, and
lenvatinib-pembrolizumab studies—are what
we call I/O-TKI. It’s somewhat debatable
what the ideal approach would be. Many of
us feel that 1 strategy is probably not going
to be utilized across the board for all patients
in the frontline setting.
When we start looking at the data, we can
tell that the ipilimumab-nivolumab data
set, the I/O-I/O data set, is the oldest and
most mature with median follow-up data of
55 months. We recognize that this was a trial
predominantly done in the intermediate- and
poor-risk patient population, and that’s where
it sits with its guideline recommendations. It
was the regimen that heralded immunotherapy as a backbone in the frontline setting. The
trial is notable for an overall response rate
[that] was greater than the comparator arm
of sunitinib [Sutent] and, strikingly, a CR rate
of 11%, which is something we hadn’t seen
[before]. That trial heralded the concept that
with immunotherapies we could put patients in
a state where there was no evidence of disease.
The overall response rate was also better
than with sunitinib, so this trial, for the fi rst
time, showed that we could do better than a
TKI. As you recall, sunitinib had been the
gold standard globally for the management
of this disease for well over a decade. The
trial brought a lot of excitement. With that
CR rate, the question is now about the durability of the response. Even in patients who
may have a deep partial response [PR], how
durable is that? The data, with the maturity
at 55 months, allow us to make certain
statements: that there’s a durability and that
patients who have CRs have been able to
be maintained off therapy, which is a very
attractive setting for kidney cancer for many
years, and we’re able to report that.
Unlike the I/O-TKIs, we don’t have that
maturity there. The closest one would be 
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the axitinib-pembrolizumab, which was the
fi rst of the I/O-TKIs approved. The advantage
from the clinical trial production of it was
that it was involved with the favorable, intermediate, and poor risk, so we allowed all
3 patient populations there. We see a hazard
ratio in median overall survival [OS], which
is very attractive. Certainly, when one looks
at hazard ratio, it looks very similar to ipilimumab-nivolumab. The progression-free
survival [PFS] appeared to be somewhat
better, and the overall response rate with the
combination of I/O-TKI was 60% vs 39% with
sunitinib. The CR rate, however, was only
9% vs 2% with sunitinib. When one looks at
that, the combination of an I/O-TKI is doable
across all prognostic groups. The PFS and the
partial response/response rate are greater
than what we see with I/O-I/O, but the CR
rate is a little less, and there’s concern about
the durability with an I/O-TKI, although
we’re getting greater responses and maybe
more patients benefiting. Will quality of
response and duration of response be equivalent to an I/O-I/O regimen? That’s where
we’re focused, waiting to see the durability.
As we go into cabozantinib-nivolumab and
lenvatinib-pembrolizumab, the follow-ups
are much shorter. Although we see efficacy
signals much greater than what we saw with
the original ipilimumab-nivolumab, when
it comes to PFS in the case of lenvatinibpembrolizumab, there’s a profound difference—almost 24 months of PFS vs 9 months
with sunitinib and response rates [of approximately] 70%—greater than what we’ve seen
reported in any of the other trials, and a CR
rate [that is] equally attractive, also better
than we’ve seen in all the other trials. We’re
still left with this thought: is it durable?
That’s where we’re focused now. Is I/O-TKI
going to be a comparable regimen to I/OI/O? Will we get patients who are able to
have durable responses off therapy? Is there
something unique to the I/O-I/O regimen?
I chose for this patient to do what’s the
most powerful, based on numbers, of the I/OTKI regimens. The patient was symptomatic
with hypercalcemia, so I chose this regimen
because it would give her the greatest chance
of having a benefit, the highest response
rate, and a very attractive CR, which we need
more data on to see if it’s durable. I chose
this regimen for that purpose…. It’s difficult to make exact cross-trial comparisons;
populations were slightly different. But the
I/O-TKIs across the board have shown benefit across favorable, intermediate, and poorrisk patients, and the I/O-I/O regimens have
shown benefit just in the intermediate and
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poor-risk patients, although the efficacy PR
rates and PFS may be less with the I/O-I/O.
In the case of lenvatinib-pembrolizumab and
cabozantinib-nivolumab, the CR rates seem
to be a little less. We have the longest-term
data about durability of response with I/OI/O, which makes it difficult in clinic to
[decide] which to choose.
To go into a little more detail, the phase 3
CLEAR study [NCT02811861]5 [evaluated]
the frontline lenvatinib-pembrolizumab or
everolimus [Afi nitor] vs sunitinib. We’re concerned about the lenvatinib-pembrolizumab
and sunitinib arms. To [be eligible for] this
trial, patients needed to be treatment naïve
and have advanced clear cell [carcinoma]. It
was a global trial, and it was across all MSKCC
[Memorial Sloan Kettering Cancer Center] or
IMDC risk groups. The primary end point
was PFS by independent review. The secondary end points were survival, response
rate, safety, and health-related quality of
life, and the exploratory [end points looked]
at duration of response and biomarkers. Of
note, sunitinib was given at the traditional
4-weeks-on, 2-weeks-off dosing.
The Kaplan-Meier curve [presents] a clear
separation of the curves when one looks at
lenvatinib-pembrolizumab compared with
sunitinib. That separation is happening [at
approximately] 2 months, and we have a
median PFS for lenvatinib-pembrolizumab
of 23.9 months and sunitinib of 9.2 months.
That’s a change of 14.7 months over sunitinib, which had been the gold standard in
that setting. The hazard ratio is attractive at
0.39, representing a 61% relative-risk
reduction and a highly statistically significant P value.
When we look at OS, we don’t have maturity, so [the median] hasn’t been reached.
But we do have the ability to look at a hazard
ratio, and the hazard ratio for OS is attractive
at 0.66 in favor of lenvatinib-pembrolizumab.
When we have a smaller number of events to
go to, we see some changes that have brought
a little concern, but it’s easily explained
with the availability on progression of
other agents that affect survival as well as
the statistical issues of a small number of
events. The long-term follow-up is going to
be needed to make sure these curves stay
separated. Also of note, the hazard ratio of
0.66 is very similar to the ipilimumab-nivolumab hazard ratio, which has
brought some [clinicians] to wonder:
although the PFS and response rates may
be higher with the I/O-TKI, at the end of
the day what’s the survival going to look
like between the 2?
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Median duration of therapy was much
greater with the lenvatinib-pembrolizumab,
as expected, despite being on therapy longer.
We see a very attractive discontinuation rate
of 9.7%, and that lets me know that, although
there are adverse events [AEs] with the
combination, in clinical [treatment] only 10%
of patients actually require discontinuing
therapy because of one of these AEs. The
lenvatinib-containing regimens do have
a little more toxicity than what we’ve seen
with sunitinib, and we’ve known that from
earlier studies.
MOTZER: Dr McGregor, what was your
reaction to this CLEAR data?
MCGREGOR: We had the opportunity to put
several patients on this trial. A lot of what I
saw is that lenvatinib plus pembrolizumab
certainly is a very active regimen across this
group. The PFS, in particular, is impressive.
A hazard ratio of less than 0.4 is an amazing
response rate; it’s close to 70%, with impressive CR rates. They’re very encouraging data,
and they do offer us another combination to
be utilized in the clinic. That’s balanced by
some of the safety concerns. I agree with [Dr
Hutson]: only 10% had to discontinue both,
but 25% discontinued pembrolizumab alone,
a decent amount discontinued lenvatinib,
and there were dose reductions. Thus, this
regimen requires close follow-up and engagement with the patient, to monitor the patient,
to be ready to do the dose reduction of lenvatinib, and not be worried about pursuing those
dose reductions. That was built into the trial,
and the majority of patients did have to dose
reduce. But, certainly, it’s a great regimen,
particularly if you need a response. For progressive disease [PD], a response of less than
6% is remarkable. Then you can feel comfortable that if you start this regimen, you’re likely
going to get some clinical benefit and get that
patient feeling better in the short term.
MOTZER: In terms of counseling the
patient [about] efficacy and safety,
what’s your approach to the lenvatinibpembrolizumab program and discussing the pros and cons with the patient?
JONASCH: This is a regimen that clearly
has outstanding efficacy numbers but
potentially will have some challenges from
a toxicity perspective. What we’ve learned
with TKIs over the decades is that it’s OK to
take a break, to dose reduce. That does not
seem to reduce the efficacy. In some ways,
it may enhance it because patients’ bodies
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will basically let them know whether the
dose is right. You adjust it to tolerability, and
that seems to maintain efficacy. My advice
to my patients is if you feel as if you need to
take a break on Saturday morning, do it. Tell
us about it on Monday. This isn’t a problem.
The patient gets to drive the bus with regard
to treatment decisions. We need to proactively help them and then dose reduce and
adjust. If you do that, you get that efficacy.
This is what happened in the majority of
patients in this trial.
MOTZER: What AEs stand out in your
experience with this program, for this
lenvatinib-pembrolizumab regimen?
MCGREGOR: In the short term, I’ve been
quite impressed with the hypertension. The
degree of hypertension seen with lenvatinib
seems to be a little higher than I see with
some of the other VEGF TKIs. Being on top
of blood pressure early and monitoring
blood pressure—I tell patients to be aware
of this, calling…with the values and trying
to make sure you’re aggressively managing
the blood pressure is important. The other
thing the patients see early on is going to be
some of the GI [gastrointestinal] symptoms,
bloating, abdominal discomfort, diarrhea—
that’s been pretty common—as well as some
general asthenia and fatigue. Those are the
things that happen up front and that require
some dose reduction simply from the lenvatinib standpoint.
One of the toxicities that we [observed]
long term with lenvatinib has been the longterm risk for proteinuria and some renal
damage. Just make sure you’re monitoring
those urinalyses, getting that urine proteincreatinine ratio. When you have a median
PFS of 24 months, these patients are on this
therapy for a long time, so you’re going to
be at risk of these long-term toxicities with
VEGF therapy. That long-term management
is important. The fatigue does seem to be
something that can be OK—you may be great
for 18 months, [then] at month 19 you hit
that wall and get that fatigue. Always be
aware of these things, and always think if
the fatigue is from the TKI or if it could be
something from the I/O and adrenal insufficiency or thyroid.
MOTZER: What do you see as the
duration of therapy for patients with
pembrolizumab and lenvatinib or with
the other I/O-TKIs in terms of how
long do they stay on the I/O? Do you
continue on with the TKI? What’s your

take in terms of the duration of therapy
with lenvatinib-pembrolizumab and
the other I/O-TKI combinations?
JONASCH: A number of these studies have
been designed to have discontinuation of
the PD-1 blocking agent after 2 years, which
is interesting. From a health economics perspective, it might make a certain amount of
sense. That’s the way these trials have been
designed. Whether that makes biological
and mechanistic sense, whether you need
the PD-1 blockade after a period of time—
those are unanswered questions. Patients
are obviously interested in optimizing their
care and the continuation of the benefit. It
ends up becoming an interesting conversation with the patient when you do reach that
2-year mark, about continuing or discontinuing the pembrolizumab.
For the TKIs, when we were only giving
these, I have some patients who have been
on sunitinib for [more than] a decade. If
you manage the toxicity and you fi nd that
sweet spot from a dosing and scheduling
perspective, patients can manage these AEs
for a long time. Unfortunately, there aren’t
perfect therapies from an AE perspective,
but if we manage them right, you can keep
them on for a long time and still maintain
quality of life.

dosing of sunitinib, 50 mg, 4 weeks on,
2 weeks off. The median study follow-up
was 18 months in the report. The primary
end point was PFS; secondary end points
were survival, response rate, and safety.
Treatment continued until unacceptable toxicity or disease progression.
We see a 16.6-month [median] PFS with
nivolumab and cabozantinib vs sunitinib at
8.3 months. That’s a change of 8.3 months
and a hazard ratio of 0.51, with a statistically
significant P value.
When we go to the secondary end point,
which is OS, we see a separation of the curves
that’s maintained throughout the duration,
with the same caveats at the right side of
the graph. The median OS at the follow-up
of 18.1 months had not been reached, but we
see a hazard ratio of 0.60 and a statistically
significant P value.
I see that nivolumab-cabozantinib in total
has a bit more AEs than what we would
see with single-agent sunitinib. When I
hone in on the grade 3 or 4 toxicity, I see it
can be relatively similar, with just a little
more with the nivolumab-cabozantinib. The
things that stand out are going to be things
[such as] hypertension, hand-foot syndrome, and then some liver transaminases.
In general, the regimen looks highly efficacious, more so than sunitinib, with minimal
differences in AEs.

MOTZER: The other program that’s
been recently approved and brought
into clinical use is cabozantinibnivolumab. Can you review the
CheckMate 9ER [NCT03141177]6 data
and give us your take on some of the
outcomes for that trial?

MOTZER: As you saw these data come
out, what’s been your take in view of
some of the other studies that have
been reported, and [what has been]
your experience in terms of offering
this to patients?

HUTSON: The pivotal trial that resulted in
the regulatory approval of the combination of
cabozantinib and nivolumab was the CheckMate 9ER study. It was an international study
with 650 patients, previously untreated,
with a clear cell [carcinoma] component. As
we saw with the CLEAR study, [participants
who were in] any IMDC risk group—favorable,
intermediate, or poor—were allowed enrollment on the study. Patients were stratified,
however, based on their IMDC risk score and
whether PD-L1 expression was seen in the
tumor specimens and the geographic region,
which was important because it was an
international study. The randomization was
1:1 to nivolumab at the traditional dosing
of 240 mg IV [intravenous] every 2 weeks,
and cabozantinib at 40 mg daily—note that
that’s 20 mg less than what we would use for
cabozantinib as a single agent—vs traditional

JONASCH: It’s clearly a highly active combination. We’re seeing the hazard ratio of
0.51 for PFS and the excellent hazard ratio
for OS. The number is also very good. It’s
numerically slightly less than what we’re
seeing with the CLEAR data, but the question is can you do that type of cross-trial
comparison to say that this is inferior? The
answer is probably not.
One of the things that’s also striking
about this, and also my personal experience
with this regimen, is that the tolerability of the combination of cabozantinib at
40 mg with nivolumab given monthly is
good. Patients like being on this regimen,
and you can always adjust the dose down to
20 mg of cabozantinib if necessary. It’s a
good solid regimen, and 1 that’s easy to
adopt because of the familiarity the community has with cabozantinib. 
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MOTZER: Cabozantinib has always
been our go-to drug in second-line
therapy, and I’ve heard some say that
they want to reserve cabozantinib
for second- or third-line therapy,
and that’s a reason they defer
cabozantinib-nivolumab. Do you think
that’s an important factor in terms of
choosing or not choosing this program
in the first line?
JONASCH: There’s some logic to that. The
counter argument is that a significant percentage of individuals do not make it to
second-line therapy, and you want to make
sure you give the best treatment or 1 of the
best treatments you can possibly give in the
frontline setting. This regimen, as well as
the CLEAR study, showed the [PD] rate as
best response of less than 6%. It was 5.6% for
this and 5.4% for pembrolizumab and lenvatinib. This is important because PD as best
response is the white shark in the frontline
setting. With ipilimumab-nivolumab, that
number is close to 20%. This is an important
consideration when you have an individual
where you have to make an impact from a
therapeutic perspective. The great thing is
that if you give cabozantinib and nivolumab
in the frontline setting, you can give lenvatinib or lenvatinib plus everolimus in the
second-line setting, and I’ve seen patients
do extremely well with that regimen in the
second-line setting.
MOTZER: When you’re talking to
patients about the cabozantinibnivolumab program, what are the key
toxicities and key AEs that you’ve seen
with this program, that you review
with patients, that could be an AE they
experience, and that you’ll be working
to manage?
MCGREGOR: The combination of cabozantinib at a dose of 40 mg and nivolumab is
well tolerated, and cabozantinib 40 mg is not
cabozantinib 60 mg. That’s the most important thing to say. I tell the patient that even
though it’s in this lower dose, in the trial
up to 50% had to dose reduce even further.
Thus don’t be afraid if, as we go forward,
we’re looking at doses of 20 mg or even
20 mg every other day. Akin to cabozantinib
monotherapy, some fatigue, diarrhea, and
hypertension [are] notable. In the long term,
we just need to look at that proteinuria and
manage their blood pressure to optimize
their long-term health so they can stay on
this as long as possible because the PFS in
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this one is 18 months. But it’s certainly a
well-tolerated regimen.
MOTZER: We’ve focused on the I/O-TKI
data, but nivolumab plus ipilimumab
is a strong contender in this space.
For intermediate- and poor-risk
patients, we have only 4 good
regimens. How do you choose a
regimen for your intermediate- and
poor-risk patients? How do you decide
on 1 program over another?
JONASCH: The key determinant concerning
ipilimumab and nivolumab—especially with
the data that just came out at ESMO [European
Society for Medical Oncology Congress],7
where giving ipilimumab every 12 weeks
instead of every 3 weeks probably makes
that regimen less toxic—is that there’s
a tail in the curve and a subset of individuals who have durable CRs. Thus,
we have to consider it. As I said, the PD
as best response is the warning flag for
this regimen. I’d choose ipilimumabnivolumab for an intermediate- or poor-risk
patient who doesn’t look like they have
threatening disease. I’d say that if somebody who has bone metastasis or nascent
liver metastasis, I’d be nervous about that.
This is a patient I would have thought about
ipilimumab-nivolumab as a great choice.
For individuals with threatening disease, where you get the sense that if you
don’t get it right the fi rst time around
they’re not going to necessarily make it
to that second-line treatment, the I/O-TKI
combinations are a great choice. Of lenvatinib-pembrolizumab, pembrolizumab-axitinib, nivolumab-cabozantinib, which do
you choose? I don’t think we can say that
1 is clearly better than the other. You have
to look at the data and you have to make a
decision based on your sense of that.

FRACTION-RCC [NCT02996110],9 where you
don’t get that same durability when you add
ipilimumab later. You do have that 1 shot for
ipilimumab up front. If I have a patient, I
feel comfortable that if they’re in that 20%
of PD as best response I’m going to be able
to rescue them with a TKI in that next line
of therapy. I can get them to cabozantinib or
lenvatinib-everolimus or some other highly
active regimen. Then, after discussion with
the patient about the risks of dual immune
checkpoint blockade and the increased risk
for immune-related AEs, I will consider
nivolumab-ipilimumab in that situation.
There does seem to be some durability,
and…that fi rst shot is where you’re going to
get the best chance for that durability. TT
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Immunotherapy Added to
Standard Chemotherapy
in Gastric/GEJ/Esophageal Cancers
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HE RANDOMIZED PHASE 3 trial CheckMate 649 (NCT02872116) evaluated
the addition of immunotherapy to the standard of care chemotherapy, either
FOLFOX [folinic acid, fluorouracil, oxaliplatin] or CAPOX [capecitabine,
oxaliplatin], in the first-line setting as treatment for advanced gastroesophageal
cancers (GEJ), gastric cancer, and esophageal adenocarcinoma.
Ryan Sugarman, MD, Strategic Partnerships medical director, Division of Solid
Tumor Oncology at Memorial Sloan Kettering Cancer Center in New York, New
York, discusses the purpose of the CheckMate 649 trial for GEJ, gastric cancer,
and esophageal adenocarcinoma.
“The purpose of the trial is that we’re not doing well enough with this esophageal gastric cancer. Sadly, this is one of the leading causes of cancer death worldwide. Despite the treatments we have, patients generally live for less than a year
on average,” Sugarman said.

Managing Gastric Cancer
in the Near Future
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ASTRIC CANCER IS going to be “increasingly subdivided into smaller
groups,” said Zev A. Wainberg, MD, professor of medicine at UCLA and
codirector of the UCLA Gastrointestinal Oncology Program. “I think we
already know now that HER2, MSS, or MSI, and CPS [combined positive score] are
validated biomarkers. We have a few more on the way. Hopefully, there [will be]
FGFR2B, and also Claudin18, and hopefully others beyond that.”
Wainberg, a professor of medicine at UCLA and codirector of the UCLA Gastrointestinal Oncology Program in Los Angeles, California, provides expert insight
on how gastric treatment will evolve over the next 5 years.
“What we’ll expect to see over the next few years is more some dividing of the
of the pie, which allows us, hopefully, to fi nd better outcomes. We are also going
to see better exploration of these drugs, probably beyond frontline settings and
into earlier spaces such as adjuvant or neoadjuvant for gastric cancer. So we do
have a good plan for the next few years to develop new drugs and this is a terrible
unmet need,” he said.
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