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OXIDATIVE STRESS
TARGETING CANCER CELLS
All human cells maintain a redox balance between reactive
oxygen species (ROS) and antioxidants, such as NQO1, to resist
oxidative stress.1,2 The optimal redox balance differs between
cells and determines their specific “redox signature,” which
can have downstream effects on potent oncogenic signaling
pathways, including STAT3.1,3,4
Research suggests that a subset of cancer cells, including some
cancer stem cells, possess a distinct redox signature that may
make them susceptible to approaches that generate cytotoxic
levels of ROS.3,4 These cells signal to other cells in the tumor
microenvironment and promote the phosphorylation of STAT3.
The presence of phosphorylated STAT3 in a tumor may indicate
this redox signature and favorability to ROS-generating intervention.3

Learn more about ROS generation in cancer cells
at www.bostonbiomedical.com

Boston Biomedical, Inc. is a leading developer of next-generation cancer therapeutics designed to
inhibit multiple oncogenic pathways and modify immune responses.
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A Transformative Idea Takes Root
IN 1995, the thinking on metastatic cancer fell into 2 camps. The first was
that cancer spread was orderly, proceeding first from the primary site to the
lymph nodes and from there in radial fashion to the rest of the body. This was
the Halsted theory, which dates to 1894. The second, the systemic hypothesis,
proposed that clinically apparent cancer was already systemic and that small
tumors were just a manifestation of disease that had already begun to spread.
It took a radical idea from Samuel Hellman, MD, a 2016 Giants of Cancer
Care® award winner, and Ralph R. Weichselbaum, MD, to kindle a different way
of looking at metastatic disease. These 2 physician-scientists proposed that
early metastasis might be present in just a handful of sites. Malignant cells,
they theorized, would detach from the primary tumor and commence a perilous
journey through the circulatory system, eventually recolonizing at a distant
organ, where localized therapy could still be applied with a potential cure. They
suggested the name oligometastases for these relatively few migrant tumors.
It was a steep challenge to traditional thought and practice, and the reaction
from the physician community was a little more than skeptical. But a coterie of investigators stuck with the idea and eventually got others interested.
One thing that helped was the development of noninvasive stereotactic ablative
radiotherapy (SABR) technology, which made it feasible to address many metastases that were not suited for resection.
In 2016, the first data from a randomized controlled trial evaluating radiotherapy or surgery as consolidative therapy in non–small cell lung cancer were
so strong that the trial was halted to allow crossover.1,2 That turned some heads.
Now, multiple phase III trials specifically involve patients with oligometastatic cancer, and as Andrew D. Smith writes in our cover story, clinicians
believe there is very strong potential for the evolution of new standards of
care and a new staging system, based on the growing evidence that oligometastatic tumors can be addressed with localized therapy. The potential extends
even further. SABR has been successfully applied in the palliative setting,
combinations of SABR and immunotherapy are under investigation, and many
more possibilities have been imagined. Weichselbaum even theorizes that if
you could successfully treat 5 or fewer metastases with localized therapy, you
also might succeed with 10 or more.3 It’s certainly out-of-the box thinking, but
that’s what it was in 1995, too.
As always, thank you for reading.

Mike Hennessy Sr
Chairman
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For patients with intermediate or high-risk myelofibrosis

INTERVENE AT DIAGNOSIS
Significantly more patients receiving Jakafi achieved the primary end point
compared with patients receiving placebo or best available therapy2-4
COMFORT-I*: The primary end point was the proportion of
patients achieving a ≥35% reduction in spleen volume from
baseline at week 24 as measured by CT or MRI2,3

COMFORT-II†: The primary end point was the proportion of
patients achieving a ≥35% reduction in spleen volume from
baseline at week 48 as measured by CT or MRI2,4‡

COMFORT-I: Primary End Point Response at Week 242,3

COMFORT-II: Primary End Point Response at Week 482,4
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BAT, best available therapy.
*COMFORT-I (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-I) was a randomized, double-blind, placebo-controlled phase 3 study with 309 patients with intermediate-2–risk or high-risk
myelofibrosis. The primary end point was the proportion of subjects achieving a ≥35% reduction in spleen volume from baseline to week 24 as measured by CT or MRI. A secondary end point was the proportion
of subjects with a ≥50% reduction in Total Symptom Score from baseline to week 24 as measured by the daily patient diary, the modified Myelofibrosis Symptom Assessment Form.2,3
†
COMFORT-II (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-II) was a randomized, open-label phase 3 study with 219 patients with intermediate-2–risk or high-risk myelofibrosis. The primary end point was the
proportion of patients achieving a ≥35% reduction in spleen volume from baseline at week 48 as measured by CT or MRI.2,4
‡
Best available therapy in COMFORT-II included hydroxyurea (46.6%) and glucocorticoids (16.4%), as well as no medication, anagrelide, epoetin alfa, thalidomide, lenalidomide, mercaptopurine, thioguanine, danazol, peginterferon alfa2a, interferon-α, melphalan, acetylsalicylic acid, cytarabine, and colchicine.5

Indications and Usage
Jakafi is indicated for treatment of patients with intermediate or high-risk myelofibrosis, including primary myelofibrosis,
post–polycythemia vera myelofibrosis and post–essential thrombocythemia myelofibrosis.

Important Safety Information
Treatment with Jakafi 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
Jakafi and the Jakafi logo are registered trademarks of Incyte.
All other trademarks are the property of their respective owners.
© 2019, Incyte Corporation. 01/19

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

National Comprehensive Cancer Network ® (NCCN®) recommends
ruxolitinib as a treatment option for patients with myelofibrosis1

Jakafi 3-year and 5-year overall survival analyses

Overall Survival Kaplan-Meier Curves by Treatment Group
in COMFORT-I2,5,6a,b

Overall Survival Kaplan-Meier Curves by Treatment Group
in COMFORT-II2,7a,b
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COMFORT-II: At 3 years, survival probability was 79% for
patients originally randomized to Jakafi and 59% for those
originally randomized to best available therapy2

Overall Survival Probability

COMFORT-I: At 3 years, survival probability was 70% for
patients originally randomized to Jakafi and 61% for those
originally randomized to placebo2

Number of patients at risk
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All patients in the placebo group either
crossed over to Jakafi or discontinued.2
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Jakafi 5-year overall survival
probability was 51.4%5

Adapted with permission from the Journal of Hematology & Oncology.
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All patients in the BAT group either
crossed over to Jakafi or discontinued.2

Jakafi 5-year overall survival
probability was 56%7

Adapted with permission from Leukemia.

BAT, best available therapy.

Overall survival was a prespecified secondary end point in COMFORT-I and COMFORT-II2
The 5-year overall survival analyses from COMFORT-I and COMFORT-II are not included in the Full Prescribing Information for Jakafi. Although the 3-year overall survival analyses
are presented in the Full Prescribing Information, P values and hazard ratios are omitted from the overall survival Kaplan-Meier curves.
b
COMFORT-I and COMFORT-II were not designed to compare survival probabilities between Jakafi and the control groups at 3 or 5 years.
c
Patients randomized to the control groups were eligible to cross over to receive Jakafi because of progression-driven events or at the physician’s discretion; however, these patients continued
to be grouped within their original randomized assignment for analysis purposes.5
a

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 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

The three most frequent non-hematologic adverse reactions
(incidence >10%) were bruising, dizziness and headache
A dose modification is recommended when administering Jakafi
with strong CYP3A4 inhibitors or fluconazole 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 two weeks after the final dose

Please see Brief Summary of Full Prescribing Information
for Jakafi on the following pages.
To learn more, visit Jakafi.com/HCP

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms V.2.2019. © National Comprehensive Cancer Network, Inc. 2018. All rights reserved.
Accessed October 29, 2018. To view the most recent and complete version of the guideline, go online to NCCN.org. 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. 2. Jakafi Prescribing Information. Wilmington, DE: Incyte Corporation. 3. Verstovsek S, Mesa RA, Gotlib J, et al. N Engl J Med. 2012;366(9):799-807. 4. Harrison C, Kiladjian J-J, Al-Ali HK, et al. N Engl J Med.
2012;366(9):787-798. 5. Data on file. Incyte Corporation. Wilmington, DE. 6. Verstovsek S, Mesa RA, Gotlib J, et al; for the COMFORT-I investigators. J Hematol Oncol. 2017;10(1):55. 7. Harrison CN, Vannucchi AM, Kiladjian J-J, et al; on behalf of
the COMFORT-II Investigators. Leukemia. 2016;30(8):1701-1707.
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Rhetoric within the lay or medical literature is problematic, if it continues to
suggest that in the management of cancer there is (1) a cure and (2) that anything
less falls into the category of “incurable” with its associated connotations.

A MOST THOUGHTFUL COMMENTARY published in a
recent edition of The New York Times highlights the critically relevant issue of end-of-life care in the oncology
arena.1 The author, Jane Brody, personal health columnist for The Times, poignantly recalls that when her
husband was “nearing death from lung cancer,” she
“authorized radiation treatments in hopes he could
attend a concert of the theater songs he had written.”
Later, she regretted having done this. “After he died, I
realized how much my goal tormented his last weeks
with treatments he didn’t want,” she wrote, concluding,
“I now realize that how people spend their remaining
days should be a personal decision based on sound medical advice and free from other people’s influences.”1
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The article includes comments from others regarding the potential lack of utility of chemotherapy near
the end of life and the observation that “too often,
people with incurable cancers pursue therapy beyond
any hope of benefit except perhaps to the pockets of Big
Pharma.” Note that individual patients and their families might reasonably take exception to “beyond any
hope of benefit.”
However, it is the final short paragraph of this likely
widely read personal opinion piece that forms the basis
of my commentary here. Brody makes the rational statement that “sometimes…chemotherapy or radiation is
offered to patients near the end of life to alleviate debilitating symptoms.”
Unfortunately, and surprisingly, Brody finishes
with this: “But the goal of such palliative therapy
should be made clear to patients lest it give them false
hopes for a cure.”
Although the term cure has various definitions in
the context of cancer care, it is generally understood to
imply the elimination of cancer in a patient, or at least
the belief that the cancer will not be clinically evident
during the remainder of the affected individual’s life.
It is surely widely understood why a declaration that
a patient “is cured” or “will be cured” is so powerful following the diagnosis of cancer, a constellation of
diseases associated in the minds of most with a terribly unpleasant and otherwise certain death. In fact, in
a study published almost 60 years ago about physician
communication with patients regarding the diagnosis
of cancer, the author notes that the word cancer “should
be understood to apply to all malignant neoplasms of
characteristically grave prognosis.”2 Further, this analysis revealed that “almost 90%” of physicians surveyed
rarely informed patients of the actual diagnosis.
A physician included in the study was quoted as
having “referred to cancer as an ‘incurable disease with
an inevitable demise,’” which at the time was not an
atypical professional opinion, the author wrote.
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Further, “the general feeling was that we can do very little to save
lives and not a great deal to prevent suffering.”
Finally, the report added that “the vast majority of these doctors
feel that almost all patients really do not want to know regardless of
what people say,” and concluded with the comment that “there is no
doubt that this disclosure has a profound and potentially dangerous
impact. Questions do arise about the capacity of human beings to
make a satisfactory adaptation to the expectation of death.”
With this background, it should come as no surprise that former
US Secretary of State John Foster Dulles was not told the reality of his disease when, in 1956, he was diagnosed with what was
apparently “Dukes C” colon cancer, well known for its high risk of
recurrence. He was informed that “if there is no recurrence of the
cancer within 18 months, he could consider himself cured.”3 The
cancer proved fatal.
As a medical community, we have surely come a very long way
from such a stunningly unacceptable and paternalistic communication philosophy, even though cancer still is not curable in many
settings, as may be evident at diagnosis or subsequently documented
during an individual patient’s cancer journey.
Yet, here we are in 2019 with a commentary written in a leading lay publication that declares that the administration of systemic
therapy “near the end of life” (a somewhat vague period of time)
runs the risk of giving patients a “false hope of cure.”
Is a cure the only objectively legitimate goal of such treatment?
Isn’t extending survival with a meaningful quality of life, as specifically defined by the individual patient and not an abstract group of
patients who completed a survey in a clinical trial, an equally valid
goal of such treatment?
I believe it is highly unlikely that the writer of The Times article
intended to suggest that extending survival is not a meaningful aim
of therapy, if that is the personally articulated goal of the individual patient. However, rhetoric within the lay or medical literature
is problematic, if it continues to suggest that in the management
of cancer there is (1) a cure and (2) that anything less falls into the
category of “incurable” with its associated connotations.
Today, frequently, advanced cancers are appropriately viewed as
being very serious but more chronic conditions, for which a cure
may be an unlikely ultimate outcome and death most frequently
a result from progression of the malignancy. However, even if
the disease is diagnosed as “incurable,” or progression to a state
of incurability subsequently develops, the time between diagnosis and death is increasingly being prolonged and the quality of
life improved with state-of-the-art and novel cutting-edge oncologic interventions, such that continued therapeutic efforts
are justified. n
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Four-Drug Combo Is Approved for Patients
With Transplant-Eligible Myeloma
Daratumumab (Darzalex) is now authorized for use in combination with bortezomib (Velcade), thalidomide (Thalomid), and
dexamethasone (VTd) for the treatment of patients with newly diagnosed multiple myeloma who are eligible for autologous stem cell
transplant (ASCT).
The decision is based on results from part 1 of the phase III CASSIOPEIA
(MMY3006) study (NCT02541383), in which the stringent complete response rate
at post-consolidation therapy was 29% in patients who received the daratumumab
regimen (D-Vtd) compared with 20% in those who received VTd alone after consolidation therapy (OR, 1.60; 95% CI, 1.21-2.12; P = .0010).
In results presented at the 2019 American Society of Clinical Oncology Annual
Meeting, at a median follow-up of 18.8 months, the overall response rate post-consolidation therapy was 93% with the daratumumab regimen and 90% with VTd. The
complete response (CR) rates were 39% and 26%, respectively. Additionally, the CR
rates were 10% and 6%, and the very good partial response rates were 45% and 52%,
respectively. The partial response rates were 9% and 12% for the D-Vtd and VTd-alone
arms. Responses were found to deepen over time.
Investigators said that at median follow-up, median progression-free survival (PFS)
had not been reached in either arm, and D-Vtd showed a 53% reduction in the risk of
disease progression or death (HR, 0.47; 95% CI, 0.33-0.67; P <.0001). The 18-month
PSF rate was 93% with D-Vtd and 85% with VTd alone, and PFS benefit was observed
across all patient subgoups. Overall survival data were still immature.

TO READ MORE, VISIT onclive.com/link/6423.

FDA Expands Indication
for CRC Screening Test
The indication for the noninvasive colorectal cancer (CRC) screening
test Cologuard has been expanded to include eligible at-risk individuals
≥45 years. The updated indication for the at-home stool-based screening
assay applies to approximately 19 million average-risk individuals in the
United States aged 45 to 49. Cologuard was previously indicated for those ≥50 years.
Cologuard uses a biomarker panel, which analyzes an individual stool sample for
10 DNA markers, such as aberrantly methylated BMP3 and NDRG4 promoter regions,
KRAS mutations, and β-actin, as well as hemoglobin.
The test was first approved in August 2014 based on findings from a 9989-patient
clinical trial (NCT01397747) that demonstrated that CRC was detected in 92.3% of
patients versus 73.8% in those who were screened with a fecal immunochemical
test (P <.001).
CRC is the second deadliest cancer in the United States, with incidence on the rise
among American adults <50 years, the manufacturer of Cologuard, Exact Sciences, said
in a press release. Between 2004 and 2015, there were more than 130,000 cases of
CRC in Americans <50 years, and more than half of the cases were diagnosed at stage III
or stage IV. Survival rates are low for those with advanced disease: about 1 out of
10 individual with stage IV CRC survive more than 5 years.
Notably, Cologuard is included in the American Cancer Society’s (ACS) guidelines as a
screening option for people at average risk of cancer. The ACS recommends that people
at average risk start regular screening at age 45.

TO READ MORE, VISIT onclive.com/link/6395.

BCG Vaccination Correlates
With Lower Risk of Lung Cancer
Vaccination for tuberculosis (TB) with bacillus Calmette–Guérin
(BCG) is associated with a decreased risk of lung cancer in
American Indian/Alaska Native individuals, according to the
results of a 60-year retrospective study. These findings have potentially important health implications given the high mortality rate for lung cancer,
the investigators concluded.
Previous studies have found increased rates of lymphoma and leukemia in
BCG-vaccinated populations; however, in this study, they were similar in the BCG
and placebo groups (HR, 0.80; 95% CI, 0.35-1.82).
The study was a secondary analysis of a BCG vaccine trial conducted between
1935 and 1998. Participants were 2963 American Indian/Alaska Native youths
<20 years with no evidence of prior TB infection.
Findings indicated that BCG vaccination did not lead to a significant difference
in overall cancer incidence among those who were vaccinated (n = 1540; 222
cases) versus those who received placebo (n = 1423; 262 cases) (HR, 0.82; 95%
CI, 0.66-1.02). However, the investigators observed a significant reduction in the
risk of lung cancer with the vaccine compared with placebo after adjusting for
sex, region, alcohol overuse, smoking, and TB (18.2 vs 45.4 cases per 100,000
person-years; HR, 0.39; 95% CI, 0.20-0.76; P = .005) (TABLE). This reflects a
2.5-fold lower rate of lung cancer among BCG vaccine recipients, they said. Also,
the rate of lung cancer mortality was lower among those who got the vaccine: 13
deaths per 100,000 person-years versus 41 deaths with placebo (HR, 0.32; 95%
CI 0.15-0.68).
The rates of leukemia/lymphoma incidence were similar across arms, with
15.4 and 18.8 cases per 100,000 person-years in the BCG and placebo groups,
respectively. Breast cancer was the most common disease type in the BCG

TABLE. LUNG CANCER CASES BY SEX, GEOGRAPHIC AREA, AND TB EXPOSURE
BCG Vaccine,
Cases per
100,000 PersonYears, No.

Placebo, Cases
per 100,000
Person-Years,
No.

HR (95% CI)

P Value

18.2 (13)

45.4 (29)

0.39 (0.20-0.76)

.005a

Male

21.4 (7)

60.0 (19)

2.03 (1.09-3.78)

.03a

Female

15.6 (6)

31.1 (10)

N/A

N/A

17.0 (4)

42.6 (9)

3.85 (0.87-17.09)

.08

Arizona

0.0 (0)

13.0 (2)

N/A

N/A

North Dakota

38.5 (4)

65.5 (6)

6.42 (1.41-29.30)

.02a

South Dakota

36.2 (4)

68.8 (7)

7.80 (1.73-35.19)

.01a

Wyoming

9.5 (1)

62.3 (5)

4.45 (0.92-22.52)

.06

Any TB

0.0 (0)

87.2 (3)

0.63 (0.23-1.77)

.38

Pulmonary TB

0.0 (0)

36.5 (2)

0.78 (0.19-3.21)

.53

Pulmonary and
extrapulmonary TB

0.0 (0)

50.7 (1)

1.25 (0.17-9.13)

.85

19.4 (13)

47.3 (26)

N/A

N/A

Risk Factor

Vaccine

Sex

Region
Alaska

TB History

No TB

BCG indicates bacillus Calmette-Guérin; N/A, not available; TB, tuberculosis.
Statistically significant P <.05.

a
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Decline in Breast Cancer Mortality
Endures Amid Rise in Incidence Rates
Trends in breast cancer show that the decades-long decline in
mortality continues but at a slower pace.
The American Cancer Society’s biennial update of breast cancer
statistics in the United States shows that the breast cancer death rate
declined 1.3% per year from 2011 to 2017, which was a slower pace than the
1.9% yearly decline from 1998 to 2011.
The declines equate to a total drop in the breast cancer death rate of 40%
from 1989 to 2017 and an avoidance of 375,900 deaths during the same period.
Authors credit this decrease to advances in early detection. During the 5 years
ended 2017, breast cancer mortality rates among ethnic/racial groups fell by
2.1%, 1.5%, 1.0%, and 0.8% annually, respectively, for Hispanics, blacks, whites,
and Asians/Pacific Islanders, respectively. There was no change in the mortality
rate for American Indians and Alaska Natives.
The death rate was 40% higher in black women versus white women between
2013 and 2017, and among black women younger than 50 years, it doubled. The
black/white disparity in mortality widened for the 3 decades prior to 2011 and
then stabilized, the study authors noted.
Breast cancer incidence has increased by 0.3% each year since 2004, largely
due to rising rates of local stage and hormone receptor–positive disease.
From 2012 to 2016, incidence rates rose by 1.5% and 0.8% per year among
Asians/Pacific Islanders and American Indians/Alaska Natives, respectively.
Black women and white women saw an increase of 0.5% per year. For Hispanic/
Latina women, incidence rates remained relatively stable.
As of January 1, 2019 there were more than 3.8 million women with a history
of breast cancer living in the United States. In 2019, an estimated 268,600
women will receive a diagnosis of invasive breast cancer and 41,760 will die from
the disease. The lifetime risk of a breast cancer diagnosis is 12.8%, meaning that
about 1 in 8 women will receive a diagnosis of breast cancer in their liftimes.

TO READ MORE, VISIT bit.ly/2mV89v8.
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A S CO S U RV E Y
E-Cigarettes Are Widely Misperceived
as “Harmless” Among Young Adults

Findings from a national survey show that vaping is not only more
common but also more favorably perceived among younger age
groups than older adults, with 1 in 4 young people indicating their
belief that vapes are “harmless” and not addictive.
Conducted by the American Society of Clinical Oncology (ASCO), the National
Cancer Opinion Survey collected responses from 4001 individuals ≥18 years and
organized answers by age group: Generation Z (18-22 years), millennials (23-28
years), Generation X (39-54 years), Baby Boomers (55-72 years), and the Silent
Generation (≥73 years). ASCO asked respondents to say whether they agree or
disagree with each of the following statements: “Flavored e-cigarettes are less
damaging to your health than nonflavored e-cigarettes”; “You can’t get addicted to
e-cigarettes”; and, “E-cigarettes are harmless.”
Millennials had the highest rates of accordance with each of the claims across
all age groups, followed closely by Generation Z respondents. At 24% and 20%,
respectively, millennials and Generation Z were more likely to agree that e-cigarettes are harmless (FIGURE). Further, 22% of Generation Z participants and 24%
of millennials agreed that e-cigarettes are not addictive. Additionally, 27% and
29%, respectively, felt flavored vapes were less deleterious than their nonflavored
counterparts. Those ≥39 years were less likely to hold these misconceptions, the
ASCO survey said.
Responses showed that roughly 1 in 5 young adults uses e-cigarettes routinely or
recreationally, despite the US Surgeon General’s warning that the products contain
addictive and potentially harmful elements. Millenials (21%), Generation Z (18%),
and Generation X (15%) had the highest rates of regular e-cigarette use, whereas
only 1% of the Silent Generation and 5% of Baby Boomers said they smoked e-cigarettes every day. Overall, 1 in 8 Americans (13%) routinely smoke e-cigarettes.
The poll was conducted from July 9 to August 10, 2019. It notably predated the
CDC’s investigation into severe e-cigarette–associated respiratory illnesses and
subsequent deaths, initiated on August 17.
As of August 10, 71% of Americans supported FDA regulation of e-cigarettes.

TO READ MORE, VISIT bit.ly/2mXLmPx.
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group (29.4 cases), and lung cancer was the most prevalent cancer diagnosed in
those who received placebo.
Clinical benefit varied by sex, too. The reduction in lung cancer incidence was
statistically significant for men in the BCG arm (HR, 0.35; 95% CI, 0.15-0.83), but
not for women in the same arm (HR, 0.49; 95% CI, 0.18-1.36).
Investigators said BCG vaccination was associated with lower risk of lung
cancer independently of TB infection, suggesting that “the association is mediated
directly by the immune response to BCG.” They concluded, “The mechanism of this
observed protection is unknown, but the association is large and scientifically plausible; we favor trained immunity as a hypothesis.”
They added that BCG may be an effective preventive measure, but should not
be interpreted as a treatment for lung cancer, because immunities conferred by
prevention and treatment are different.
Lung cancer rates declined in all 5 states (Alaska, Arizona, North Dakota, South
Dakota, and Wyoming) and all 9 tribes representing BCG recipients, leading investigators to conclude that the correlation between BCG vaccine and lung cancer
was not influenced by geographical, cultural, or genetic differences. However, lung
cancer risk differed in the regions studied.
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Drug Spotlight P O L AT U Z U M A B V E D OT I N - P I I Q ( P O L I V Y )
Antibody–Drug Conjugate Offers a New Option for Refractory DLBCL
by BRITTANY LOVELY

FRONTLINE THERAPY IS ABLE to cure approximately
two-thirds of patients with diffuse large B-cell lymphoma
(DLBCL), but that still leaves a large number of patients who
experience relapse or refractory disease, according to Jeff
Sharman, MD. Exploration of new options in this setting led to
the FDA approval of polatuzumab vedotin-piiq (Polivy) in combination with bendamustine and a rituximab product in June 2019.
JEFF SHARMAN, MD
In an interview with OncologyLive®, Sharman, director of
research at Willamette Valley Cancer Institute in Eugene, Oregon, and medical director
of hematology research for The US Oncology Network, discussed the current approval
and potential future roles for the drug.

Q:

Please provide an overview of the patient population
eligible for this therapy.

The original study [NCT02257567] included patients with both relapsed or refractory
[R/R] DLBCL and a second cohort with relapsed follicular lymphoma [FL]. The drug
was approved for those patients with R/R DLBCL. Interestingly, this was a randomized
phase II study that was not originally designed as a pivotal study, but [investigators]
were pleasantly surprised by the favorable outcomes and the FDA was willing to work
with the data that they had.
In the study focusing exclusively on patients with relapsed DLBCL, these were patients
who had at least 1 prior regimen therapy for their DLBCL—typically, anthracycline-based
chemotherapy, such as R-CHOP [rituximab, cyclophosphamide, doxorubicin hydrochloride, vincristine sulfate, and prednisone], which is capable of yielding a cure in about
two-thirds of patients. A third of patients who relapsed would be potentially eligible for
polatuzumab. The study design was a randomized phase II study of bendamustine in
combination with rituximab plus or minus polatuzumab.
It’s worth noting that patients with relapsed large cell lymphoma can go down
2 pathways. Those pathways include patients who are suitable for autologous stem cell
transplant; they would receive salvage chemotherapy followed by radiotherapy with
stem cell rescue. Patients considered ineligible for autologous stem cell transplant
[ASCT] would enroll in this type of study.

Q:

Can you describe the mechanism of action?

Polatuzumab is an antibody–drug conjugate, a monoclonal antibody
directed against CD79. When there is signaling transmitted from the B-cell receptors,
it goes through CD79 to cytoplasmic kinases. Upon binding to CD79, the antibody is
internalized and from there forward, the mechanism of action is very similar to brentuximab vedotin [Adcetris], which is approved for the treatment of Hodgkin disease but
is directed against CD30.
In fact, Genentech licensed the linker and payload technology from Seattle Genetics
[which developed brentuximab vedotin] for the purpose of creating polatuzumab. It has
the same linker and monomethyl auristatin E payload as brentuximab, which gets internalized from the cell and taken up into the lysosomes, where the linker is degraded,
releasing the monomethyl auristatin E intracellularly. That intracellular drug then
becomes a microtubular inhibitor and works in the same way as many of the other
microtubular agents that are available.
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Q:

How well is the drug tolerated?

In this study, polatuzumab was administered on a 3-week basis. The main
[adverse events] of polatuzumab include neuropathy and some cytopenia. The neuropathy
[events] were very similar to those that are experienced with brentuximab in part because
the medications are really quite similar. It is a cumulative neuropathy that increases with
successive doses and can be permanent, so it is something that needs to be carefully monitored, and as neuropathy gets worse, you need to consider dose reduction or interruption.
There is always the risk of myelosuppression, so individuals can see some cytopenia,
but I would say it’s relatively mild. Infusion reactions are always possible but generally
not dose limiting. And, since it is an effective drug, there is always the concern about
tumor lysis syndrome; however, that’s not a supercommon problem with the drug but
something that [oncologists] need to be aware of.

Q:

How does polatuzumab vedotin-piiq fit into the current
treatment paradigm?

The drug was approved on the basis of an accelerated approval, and continued
approval in this setting will require confirmatory studies. The biggest confirmatory
study right now [POLARIX; NCT03274492] is a clinical trial of R-CHOP versus R-CHP
[rituximab, cyclophosphamide, doxorubicin, and prednisone] plus polatuzumab in the
frontline setting. That study is fully enrolled, and we are awaiting results that are anticipated either next year or early the following year.
The frontline setting in DLBCL has seen a very large number of negative phase III
studies, probably almost 20, that have compared novel agents with R-CHOP. It’s a high
bar to displace R-CHOP but that is what [POLARIX] is attempting.
Polatuzumab is currently indicated for any patient receiving a third line regimen that
is not considered suitable for transplant. However, the other thing that is really evolving
in this space is CAR [chimeric antigen receptor] T-cell therapy. Even if patients are not
eligible for ASCT, they may be suitable for CAR T. Whereas polatuzumab is a palliative
approach to minimize the disease or prolong palliative impact, with CAR T there is at least
a hope that patients could be cured.
For the multiple-relapsed patient, after the first relapse, you would [consider]
whether or not the patient is ASCT eligible. But as you move beyond that, the question
is: Are they CAR T eligible or not? CAR T is challenged by availability and by distribution
networks, so many patients are not able to access it. This sort of self-selects [patients]
in terms of which patients are eligible [for polatuzumab vs CAR T]. But really, this is a
diminishing group—those who are not cured by R-CHOP, who are not cured by ASCT or
CAR T. It is not a huge number of patients currently.

Q:

What are the next steps for polatuzumab vedotin-piiq?

The biggest next step that will determine if this drug becomes broadly
used or remains sort of niche will depend on the results of the frontline phase III
study. If that is a positive study, it would likely change the standard of care for
patients and if that’s the case, I think we will be using polatuzumab extensively.
Until we see the data, it will be difficult to estimate the likelihood that the trial will
succeed. Our group has published combinations with R-CHP [rituximab-cyclophosphamide, doxorubicin, and prednisone] and polatuzumab with very impressive activity in
the frontline setting so we’re optimistic, but until the data are available, it is
purely speculative. n

FDA APPROVAL—June 10, 2019
FDA grants approval accelerated approval to
polatuzumab vedotin-piiq (Polivy) in combination
with bendamustine and a rituximab product for
adults with relapsed or refractory diffuse large B-cell
lymphoma (DLBCL), not otherwise specified, following treatment with ≥2 prior therapies.
Mechanism of action:
• Polatuzumab vedotin-piiq is an antibody–drug
conjugate with 3 components: a humanized
immunoglobulin G1 monoclonal antibody (mAb)
specific for CD79b, a small molecule monomethyl
auristatin E (MMAE) antimitotic agent, and a
protease-cleavable linker.
• The mAb binds to CD79b, a B-cell specific surface
protein that is a component of the B-cell receptor.

Upon binding, polatuzumab vedotin-piiq is internalized, and the linker is cleaved by lysosomal
proteases to enable intracellular delivery of
MMAE. MMAE binds to microtubules and kills dividing cells by inhibiting cell division and inducing
apoptosis.

BASELINE PATIENT CHARACTERISTICS
Efficacy population (N = 80)

AGE

How supplied:
• For injection: lyophilized powder supplied in a
140-mg single-dose vial
Dosing:
• 1.8 mg/kg as an intravenous infusion every
21 days for 6 cycles in combination with bendamustine (90 mg/m2 per day on days 1 and 2) and
a rituximab product (375 mg/m2 on day 1).

≥65 years

58%

≥65 years

65%

≥70 years

38%

≥70 years

55%

Company: Genentech, Inc.

CLINICAL TRIAL
Study GO29365 (NCT02257567)
A multicenter study of polatuzumab vedotin-piiq in 80 patients with relapsed or refractory DLBCL
after ≥1 prior regimen. Patients were randomized to receive either polatuzumab vedotin-piiq in
combination with bendamustine and rituximab (BR) or BR alone. Efficacy was based on complete
response rate and duration of response, as determined by an independent review committee.
E F F I C A C Y F I N D I N G S F O R PAT I E N T S W I T H D L B C L
Outcomes per IRC

ORR at end of treatmenta (95% CI)

BR
N = 40

45% (29%-62%)

18% (7%-33%)

40% (25%-57%)

18% (7%-33%)

Difference in CR rates (95% CI)

Age

40%

Insufficient response to salvage therapy

26%
20%

Prior transplant failure

22% (3%-41%)

Best overall response, CR or PR (95% CI)

63% (46%-77%)

25% (13%-41%)

50% (34%-66%)

23% (11%-38%)

n = 25

n = 10

≥6 months

64%

30%

≥12 months

48%

20%

Best response of CR
DOR

BR indicates bendamustine plus a rituximab product; CR, complete response; DLBCL, diffuse-large B cell lymphoma;
DOR, duration of response; IRC, independent review committee; ORR, objective response rate; PR, partial remission.
a

BR
(N = 40)

PRIMARY REASONS NOT ELIGIBLE FOR HSCT

Polatuzumab
Vedotin-piiq + BR
N = 40

CR

Polatuzumab vedotin-piiq + BR
(N = 40)

PRIOR THERAPIES

End of treatment defined as 6 to 8 weeks after day 1 of cycle 6 or last study treatment.

WARNINGS AND PRECAUTIONS
•
•
•
•

Peripheral neuropathy
Infusion-related reactions
Myelosuppression
Serious and opportunistic infections

•
•
•
•

Progressive multifocal leukoencephalopathy
Tumor lysis syndrome
Hepatoxicity
Embryo-fetal toxicity

S E L E C T E D A D V E R S E R E A C T I O N S O B S E R V E D I N S A F E T Y P O P U L AT I O N
Adverse Reaction

Polatuzumab Vedotin-piiq + BR
(N = 45)
Grade ≥3

All grades

Grade ≥3

Neutropenia

49%

42%

44%

36%

Thrombocytopenia

49%

40%

33%

26%

Anemia

47%

24%

28%

18%

Diarrhea

38%

4.4%

28%

5%

Pyrexia

33%

2.2%

23%

0%

Decreased appetite

27%

2.2%

21%

0%

Pneumonia

22%

16%

15%

2.6%

BR indicates bendamustine and a rituximab product.
a
Includes 2 events with fatal outcome.
b
Includes 1 event with fatal outcome.

25%

40%

1 prior therapy

2 prior therapies

3 prior therapies

BR
(N = 39)

All grades

a

29%

80% were refractory to last therapy

BR indicates bendamustine plus a rituximab product; HSCT, hematopoietic
stem cell transplant.

REFERENCE
b

Polivy [prescribing information]. South San Francisco, CA: Genentech, Inc.;
2019. www.accessdata.fda.gov/drugsatfda_docs/label/2019/761121s000lbl.
pdf. Accessed October 1, 2019.
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Important Safety Information
CONTRAINDICATIONS
DARZALEX® (daratumumab) is contraindicated in
patients with a history of severe hypersensitivity (eg,
anaphylactic reactions) to daratumumab or any of
the components of the formulation.
WARNINGS AND PRECAUTIONS
Infusion Reactions – DARZALEX® can cause
severe and/or serious infusion reactions, including
anaphylactic reactions. In clinical trials, approximately
half of all patients experienced an infusion reaction.
Most infusion reactions occurred during the ﬁrst
infusion and were Grade 1-2. Infusion reactions
can also occur with subsequent infusions. Nearly
all reactions occurred during infusion or within
4 hours of completing DARZALEX®. Prior to the
introduction of post-infusion medication in clinical
trials, infusion reactions occurred up to 48 hours after
infusion. Severe reactions have occurred, including
bronchospasm, hypoxia, dyspnea, hypertension,
laryngeal edema, and pulmonary edema. Signs and
symptoms may include respiratory symptoms, such as
nasal congestion, cough, throat irritation, as well as
chills, vomiting, and nausea. Less common symptoms
were wheezing, allergic rhinitis, pyrexia, chest
discomfort, pruritus, and hypotension.
Pre-medicate patients with antihistamines,
antipyretics, and corticosteroids. Frequently monitor
patients during the entire infusion. Interrupt infusion
for reactions of any severity and institute medical
management as needed. Permanently discontinue
therapy if an anaphylactic reaction or life-threatening
(Grade 4) reaction occurs and institute appropriate
emergency care. For patients with Grade 1, 2, or 3
reactions, reduce the infusion rate when re-starting
the infusion.
To reduce the risk of delayed infusion reactions,
administer oral corticosteroids to all patients following
DARZALEX® infusions. Patients with a history of chronic
obstructive pulmonary disease may require additional
post-infusion medications to manage respiratory
complications. Consider prescribing short- and longacting bronchodilators and inhaled corticosteroids for
patients with chronic obstructive pulmonary disease.
Interference With Serological Testing – Daratumumab
binds to CD38 on red blood cells (RBCs) and results in
a positive Indirect Antiglobulin Test (Indirect Coombs
test). Daratumumab-mediated positive indirect
antiglobulin test may persist for up to 6 months after
the last daratumumab infusion. Daratumumab bound
to RBCs masks detection of antibodies to minor
antigens in the patient’s serum. The determination of
a patient’s ABO and Rh blood type are not impacted.
Notify blood transfusion centers of this interference
with serological testing and inform blood banks that
a patient has received DARZALEX®. Type and screen
patients prior to starting DARZALEX®.

Neutropenia and Thrombocytopenia – DARZALEX®
may increase neutropenia and/or thrombocytopenia
induced by background therapy. Monitor complete
blood cell counts periodically during treatment
according to the manufacturer’s prescribing
information for background therapies. Monitor
patients with neutropenia for signs of infection.
DARZALEX® dose delay may be required to allow
recovery of neutrophils and/or platelets. No dose
reduction of DARZALEX® is recommended. Consider
supportive care with growth factors for neutropenia
or transfusions for thrombocytopenia.
Interference With Determination of Complete
Response – Daratumumab is a human IgG kappa
monoclonal antibody that can be detected on
both the serum protein electrophoresis (SPE) and
immunoﬁxation (IFE) assays used for the clinical
monitoring of endogenous M-protein. This interference
can impact the determination of complete response
and of disease progression in some patients with IgG
kappa myeloma protein.
Adverse Reactions – The most frequently reported
adverse reactions (incidence ≥20%) were: infusion
reactions, neutropenia, thrombocytopenia, fatigue,
asthenia, nausea, diarrhea, constipation, decreased
appetite, vomiting, muscle spasms, arthralgia, back
pain, pyrexia, chills, dizziness, insomnia, cough,
dyspnea, peripheral edema, peripheral sensory
neuropathy, bronchitis, pneumonia and upper
respiratory tract infection.
DARZALEX® in combination with lenalidomide and
dexamethasone (DRd): The most frequent (≥20%)
adverse reactions for newly diagnosed or relapsed
refractory patients were, respectively, infusion
reactions (41%, 48%), diarrhea (57%, 43%), nausea
(32%, 24%), fatigue (40%, 35%), pyrexia (23%, 20%),
upper respiratory tract infection (52%, 65%), muscle
spasms (29%, 26%), dyspnea (32%, 21%), and cough
(30%, 30%). In newly diagnosed patients, constipation
(41%), peripheral edema (41%), back pain (34%),
asthenia (32%), bronchitis (29%), pneumonia (26%),
decreased appetite (22%), and peripheral sensory
neuropathy (24%) were also reported. In newly
diagnosed patients, serious adverse reactions (≥2%
compared to Rd) were dehydration (2%), bronchitis
(4%), and pneumonia (15%), and treatment-emergent
Grade 3-4 hematology laboratory abnormalities
(≥20%) were leukopenia (35%), neutropenia (56%),
and lymphopenia (52%). In relapsed/refractory
patients, serious adverse reactions (≥2% compared
to Rd) were pneumonia (12%), upper respiratory
tract infection (7%), inﬂuenza (3%), and pyrexia (3%),
and treatment-emergent Grade 3-4 hematology
laboratory abnormalities (≥20%) were neutropenia
(53%) and lymphopenia (52%).
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Now Approved:

For your adult patients with newly diagnosed,
transplant-ineligible multiple myeloma

DARZALEX

®

(daratumumab) + Rd*

REDEFINING APPROACHES IN EARLY
LINES OF MULTIPLE MYELOMA
For a strong start to their treatment journey
*Rd=lenalidomide (R) + dexamethasone (d).

Longer PFS and deep responses1
• Median PFS not reached with DARZALEX® + Rd after median follow-up of 28 months†
vs 31.9 months for Rd alone1,2
• 44% reduction in the risk of disease progression or death vs Rd alone (HR=0.56; 95% CI, 0.43-0.73;
P<0.0001)
• 93% ORR with 48% CR or better (≥CR) vs 81% ORR and 25% ≥CR with Rd alone

Demonstrated safety proﬁle when combined with Rd in the MAIA study2
• The most frequent (≥20%) adverse reactions were infusion reactions, diarrhea, constipation,
nausea, peripheral edema, fatigue, back pain, asthenia, pyrexia, upper respiratory tract
infection, bronchitis, pneumonia, decreased appetite, muscle spasms, peripheral sensory
neuropathy, dyspnea, and cough
• Serious adverse reactions with at least a 2% greater incidence in the DRd arm compared to the
Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration
(DRd 2% vs Rd <1%)
Study Design: MAIA, an open-label, randomized, phase 3 study, compared treatment with DARZALEX®
+ lenalidomide + dexamethasone (DRd) (n=368) to Rd (n=369) in adult patients with newly diagnosed,
transplant-ineligible MM. Treatment was continued until disease progression or unacceptable toxicity.
The primary efﬁcacy endpoint was PFS.
CI= conﬁdence interval; CR=complete response; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone (d);
HR=hazard ratio; ORR=overall response rate; PFS=progression-free survival.
†
Range: 0.0–41.4.

DARZALEX is a CD38-directed cytolytic antibody indicated for
the treatment of adult patients with multiple myeloma:
®

• in combination with lenalidomide and dexamethasone in newly
diagnosed patients who are ineligible for autologous stem cell
transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy
References: 1. DARZALEX® [Prescribing Information]. Horsham, PA: Janssen
Biotech, Inc. 2. Facon T, Kumar S, Plesner T, et al; the MAIA Trial Investigators.
Daratumumab plus lenalidomide and dexamethasone for untreated
myeloma. N Engl J Med. 2019;380(22):2104–2115.
Please see Important Safety Information and Brief Summary
of full Prescribing Information on adjacent pages.
© Janssen Biotech, Inc. 2019
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DARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed patients who are
ineligible for autologous stem cell transplant and in patients with relapsed or refractory multiple
myeloma who have received at least one prior therapy.
• in combination with bortezomib, melphalan and prednisone in newly diagnosed patients who are
ineligible for autologous stem cell transplant.
• in combination with bortezomib and dexamethasone in patients who have received at least one
prior therapy.
• in combination with pomalidomide and dexamethasone in patients who have received at least two
prior therapies including lenalidomide and a proteasome inhibitor.
• as monotherapy, in patients who have received at least three prior lines of therapy including a
proteasome inhibitor (PI) and an immunomodulatory agent or who are double-refractory to a PI
and an immunomodulatory agent.
CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe hypersensitivity (e.g. anaphylactic
reactions) to daratumumab or any of the components of the formulation [see Warnings and Precautions
and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Infusion Reactions: DARZALEX can cause severe and/or serious infusion reactions including
anaphylactic reactions. In clinical trials, approximately half of all patients experienced an infusion
reaction. Most infusion reactions occurred during the first infusion and were Grade 1-2 [see Adverse
Reactions].
Infusion reactions can also occur with subsequent infusions. Nearly all reactions occurred during
infusion or within 4 hours of completing DARZALEX. Prior to the introduction of post-infusion
medication in clinical trials, infusion reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, hypertension, laryngeal
edema and pulmonary edema. Signs and symptoms may include respiratory symptoms, such as nasal
congestion, cough, throat irritation, as well as chills, vomiting and nausea. Less common symptoms
were wheezing, allergic rhinitis, pyrexia, chest discomfort, pruritus, and hypotension [see Adverse
Reactions].
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. Frequently monitor
patients during the entire infusion. Interrupt DARZALEX infusion for reactions of any severity
and institute medical management as needed. Permanently discontinue DARZALEX therapy if
an anaphylactic reaction or life-threatening (Grade 4) reaction occurs and institute appropriate
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the infusion rate when re-starting
the infusion [see Dosage and Administration (2.1) in Full Prescribing Information].
To reduce the risk of delayed infusion reactions, administer oral corticosteroids to all patients following
DARZALEX infusions [see Dosage and Administration (2.2) in Full Prescribing Information]. Patients with
a history of chronic obstructive pulmonary disease may require additional post-infusion medications to
manage respiratory complications. Consider prescribing short- and long-acting bronchodilators and
inhaled corticosteroids for patients with chronic obstructive pulmonary disease.
Interference with Serological Testing: Daratumumab binds to CD38 on red blood cells (RBCs)
and results in a positive Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated
positive indirect antiglobulin test may persist for up to 6 months after the last daratumumab infusion.
Daratumumab bound to RBCs masks detection of antibodies to minor antigens in the patient’s serum
[see References]. The determination of a patient’s ABO and Rh blood type are not impacted [see Drug
Interactions].
Notify blood transfusion centers of this interference with serological testing and inform blood banks
that a patient has received DARZALEX. Type and screen patients prior to starting DARZALEX.
Neutropenia: DARZALEX may increase neutropenia induced by background therapy [see Adverse
Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s
prescribing information for background therapies. Monitor patients with neutropenia for signs of
infection. DARZALEX dose delay may be required to allow recovery of neutrophils. No dose reduction
of DARZALEX is recommended. Consider supportive care with growth factors.
Thrombocytopenia: DARZALEX may increase thrombocytopenia induced by background therapy
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according to manufacturer’s
prescribing information for background therapies. DARZALEX dose delay may be required to allow
recovery of platelets. No dose reduction of DARZALEX is recommended. Consider supportive care
with transfusions.
Interference with Determination of Complete Response: Daratumumab is a human IgG kappa
monoclonal antibody that can be detected on both, the serum protein electrophoresis (SPE) and
immunofixation (IFE) assays used for the clinical monitoring of endogenous M-protein [see Drug
Interactions]. This interference can impact the determination of complete response and of disease
progression in some patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are also described elsewhere in the labeling:
• Infusion reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
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 safety data described below reflects exposure to DARZALEX (16 mg/kg) in 1530 patients with
multiple myeloma including 1374 patients who received DARZALEX in combination with background
regimens and 156 patients who received DARZALEX as monotherapy.
Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
Adverse reactions described in the table below reflect exposure to DARZALEX for a median
treatment duration of 25.3 months (range: 0.1 to 40.44 months) for the daratumumab-lenalidomidedexamethasone (DRd) group and median treatment duration of 21.3 months (range: 0.03 to 40.64
months) for the lenalidomide-dexamethasone group (Rd) in a Phase 3 active-controlled study MAIA.
The most frequent (≥20%) adverse reactions were infusion reactions, diarrhea, constipation, nausea,
peripheral edema, fatigue, back pain, asthenia, pyrexia, upper respiratory tract infection, bronchitis,
pneumonia, decreased appetite, muscle spasms, peripheral sensory neuropathy, dyspnea and cough.
Serious adverse reactions with a 2% greater incidence in the DRd arm compared to the Rd arm were
pneumonia (DRd 15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).

DARZALEX® (daratumumab) injection
Table 1: Adverse reactions reported in ≥10% of patients and with at least a 5% greater frequency
in the DRd arm in MAIA
Body System
DRd (N=364)
Rd (N=365)
Adverse Reaction
Any Grade 3 Grade 4 Any Grade 3 Grade 4
Grade (%)
(%)
Grade (%)
(%)
(%)
(%)
Infusion reactionsa
41
2
<1
0
0
0
Gastrointestinal disorders
Diarrhea
57
7
0
46
4
0
Constipation
41
1
<1
36
<1
0
Nausea
32
1
0
23
1
0
Vomiting
17
1
0
12
<1
0
General disorders and administration site conditions
Peripheral edemab
41
2
0
33
1
0
Fatigue
40
8
0
28
4
0
Asthenia
32
4
0
25
3
<1
Pyrexia
23
2
0
18
2
0
Chills
13
0
0
2
0
0
Infections and infestations
Upper respiratory tract infectionc
52
2
<1
36
2
<1
Bronchitisd
29
3
0
21
1
0
Pneumoniae
26
14
1
14
7
1
Urinary tract infection
18
2
0
10
2
0
Metabolism and nutrition disorders
Decreased appetite
22
1
0
15
<1
<1
Hyperglycemia
14
6
1
8
3
1
Hypocalcemia
14
1
<1
9
1
1
Musculoskeletal and connective tissue disorders
Back pain
34
3
<1
26
3
<1
Muscle spasms
29
1
0
22
1
0
Nervous system disorders
Peripheral sensory neuropathy
24
1
0
15
0
0
Headache
19
1
0
11
0
0
Paresthesia
16
0
0
8
0
0
Respiratory, thoracic and mediastinal disorders
Dyspneaf
32
3
<1
20
1
0
Coughg
30
<1
0
18
0
0
Vascular disorders
Hypertensionh
13
6
<1
7
4
0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a
Infusion reaction includes terms determined by investigators to be related to infusion, see section
on Infusion Reactions below
b Generalized edema, Gravitational edema, Edema, Peripheral edema, Peripheral swelling
c
Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, Nasopharyngitis,
Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus infection, Respiratory tract
infection, Respiratory tract infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis,
Tracheitis, Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper respiratory
tract infection
d Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus bronchiolitis, Tracheobronchitis
e
Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, Pneumocystis jirovecii
infection, Pneumocystis jirovecii pneumonia, Pneumonia, Pneumonia aspiration, Pneumonia
pneumococcal, Pneumonia viral, Pulmonary mycosis
f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension
Laboratory abnormalities worsening during treatment from baseline listed in Table 2.
Table 2: Treatment-emergent hematology laboratory abnormalities in MAIA
DRd (N=364) %
Rd (N=365) %
Any
Grade 3 Grade 4 Any
Grade 3 Grade 4
Grade
Grade
Anemia
47
13
0
57
24
0
Thrombocytopenia
67
6
3
58
7
4
Leukopenia
90
30
5
82
20
4
Neutropenia
91
39
17
77
28
11
Lymphopenia
84
41
11
75
36
6
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
Combination Treatment with Bortezomib, Melphalan and Prednisone
Adverse reactions described in Table 3 reflect exposure to DARZALEX for a median treatment duration
of 14.7 months (range: 0 to 25.8 months) for the daratumumab, bortezomib, melphalan and prednisone
(D-VMP) group, and median treatment duration of 12 months (range: 0.1 to 14.9 months) for the VMP
group in a Phase 3 active-controlled study ALCYONE. The most frequent adverse reactions (≥20%
with at least 5% greater frequency in the D-VMP arm) were infusion reactions, upper respiratory tract
infection and edema peripheral. Serious adverse reactions with at least a 2% greater incidence in the
D-VMP arm compared to the VMP arm were pneumonia (D-VMP 11% vs VMP 4%), upper respiratory
tract infection (D-VMP 5% vs VMP 1%), and pulmonary edema (D-VMP 2% vs VMP 0%).
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Table 3: Adverse reactions reported in ≥10% of patients and with at least a 5% greater
frequency in the D-VMP arm in ALCYONE

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a Infusion reaction includes terms determined by investigators to be related to infusion, see section
on Infusion Reactions below.
b upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis,
pharyngitis, respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral
upper respiratory tract infection, laryngitis, respiratory syncytial virus infection, staphylococcal
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis
viral, pharyngitis streptococcal, tracheitis, upper respiratory tract infection bacterial, bronchitis
bacterial, epiglottitis, laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral
rhinitis, acute tonsillitis, rhinovirus infection
c cough, productive cough, allergic cough
d dyspnea, dyspnea exertional
Laboratory abnormalities worsening during treatment from baseline listed in Table 6.
Table 6: Treatment-emergent hematology laboratory abnormalities in POLLUX

Body System
Adverse Reaction

D-VMP (N=346)
Any
Grade 3 Grade 4
Grade (%)
(%)
(%)

VMP (N=354)
Any
Grade 3 Grade 4
Grade (%)
(%)
(%)

28
4
1
0
0
0
Infusion reactionsa
General disorders and administration site conditions
Edema peripheralb
21
1
<1
14
1
0
Infections and infestations
48
5
0
28
3
0
Upper respiratory tract infectionc
16
12
<1
6
5
<1
Pneumoniad
Respiratory, thoracic and mediastinal disorders
Coughe
16
<1
0
8
<1
0
13
2
1
5
1
0
Dyspneaf
Vascular disorders
Hypertensiong
10
4
<1
3
2
0
Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone
a Infusion reaction includes terms determined by investigators to be related to infusion, see
section on Infusion Reactions below.
b edema peripheral, generalized edema, peripheral swelling
c upper respiratory tract infection, bronchitis, bronchitis bacterial, epiglottitis, laryngitis,
laryngitis bacterial, metapneumovirus infection, nasopharyngitis, oropharyngeal candidiasis,
pharyngitis, pharyngitis streptococcal, respiratory syncytial virus infection, respiratory
tract infection, respiratory tract infection viral, rhinitis, sinusitis, tonsillitis, tracheitis,
tracheobronchitis, viral pharyngitis, viral rhinitis, viral upper respiratory tract infection.
d pneumonia, lung infection, pneumonia aspiration, pneumonia bacterial, pneumonia
pneumococcal, pneumonia streptococcal, pneumonia viral, and pulmonary sepsis
e cough, productive cough
f dyspnea, dyspnea exertional
g hypertension, blood pressure increased
Laboratory abnormalities worsening during treatment from baseline listed in Table 4.
Table 4: Treatment-emergent hematology laboratory abnormalities in ALCYONE

Anemia
Thrombocytopenia
Neutropenia
Lymphopenia

D-VMP (N=346) %
Any
Grade 3
Grade
47
18
88
27
86
34
85
46

VMP (N=354) %
Grade 4 Any
Grade 3
Grade
0
50
21
11
88
26
10
87
32
12
83
44

Grade 4
0
16
11
9

Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone
Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
Adverse reactions described in Table 5 reflect exposure to DARZALEX for a median treatment duration
of 13.1 months (range: 0 to 20.7 months) for the daratumumab-lenalidomide-dexamethasone (DRd)
group and median treatment duration of 12.3 months (range: 0.2 to 20.1 months) for the lenalidomidedexamethasone group (Rd) in a Phase 3 active-controlled study POLLUX. The most frequent adverse
reactions (≥20%) were infusion reactions, diarrhea, nausea, fatigue, pyrexia, upper respiratory tract
infection, muscle spasms, cough and dyspnea. The overall incidence of serious adverse reactions
was 49% for the DRd group compared with 42% for the Rd group. Serious adverse reactions with
at least a 2% greater incidence in the DRd arm compared to the Rd arm were pneumonia (DRd 12%
vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), influenza and pyrexia (DRd 3% vs
Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the DRd arm versus 8%
(n=22) in the Rd arm.
Table 5: Adverse reactions reported in ≥ 10% of patients and with at least a 5% greater
frequency in the DRd arm in POLLUX
Adverse Reaction

DRd (N=283) %
Any
Grade 3 Grade 4
Grade
48
5
0

Infusion reactionsa
Gastrointestinal disorders
Diarrhea
43
5
Nausea
24
1
Vomiting
17
1
General disorders and administration site conditions
Fatigue
35
6
Pyrexia
20
2
Infections and infestations
Upper respiratory tract infectionb
65
6
Musculoskeletal and connective tissue disorders
Muscle spasms
26
1
Nervous system disorders
Headache
13
0
Respiratory, thoracic and mediastinal disorders
30
0
Coughc
Dyspnead
21
3

Rd (N=281) %
Any
Grade 3 Grade 4
Grade
0
0
0

0
0
0

25
14
5

3
0
1

0
0
0

<1
0

28
11

2
1

0
0

<1

51

4

0

0

19

2

0

0

7

0

0

0
<1

15
12

0
1

0
0

DRd (N=283) %
Any
Grade 3
Grade
Anemia
52
13
Thrombocytopenia
73
7
Neutropenia
92
36
Lymphopenia
95
42
Key: D=Daratumumab, Rd=lenalidomide-dexamethasone.

Rd (N=281) %
Grade 4 Any
Grade 3
Grades
0
57
19
6
67
10
17
87
32
10
87
32

Grade 4
0
5
8
6

Combination Treatment with Bortezomib and Dexamethasone
Adverse reactions described in Table 7 reflect exposure to DARZALEX for a median treatment
duration of 6.5 months (range: 0 to 14.8 months) in the daratumumab-bortezomib-dexamethasone
(DVd) group and median treatment duration of 5.2 months (range: 0.2 to 8.0 months) for the
bortezomib-dexamethasone group (Vd) in a Phase 3 active-controlled study CASTOR. The most
frequent adverse reactions (>20%) were infusion reactions, diarrhea, peripheral edema, upper
respiratory tract infection, peripheral sensory neuropathy, cough and dyspnea. The overall incidence
of serious adverse reactions was 42% for the DVd group compared with 34% for the Vd group.
Serious adverse reactions with at least a 2% greater incidence in the DVd arm compared to the Vd
arm were upper respiratory tract infection (DVd 5% vs Vd 2%), diarrhea and atrial fibrillation (DVd
2% vs Vd 0% for each).
Adverse reactions resulted in discontinuations for 7% (n=18) of patients in the DVd arm versus 9%
(n=22) in the Vd arm.
Table 7: Adverse reactions reported in ≥10% of patients and with at least a 5% greater
frequency in the DVd arm CASTOR
Adverse Reaction

DVd (N=243) %
Any
Grade 3 Grade 4
Grade
45
9
0

Vd (N=237) %
Any
Grade 3 Grade 4
Grade
0
0
0

Infusion reactionsa
Gastrointestinal disorders
Diarrhea
32
3
<1
22
1
0
Vomiting
11
0
0
4
0
0
General disorders and administration site conditions
Edema peripheralb
22
1
0
13
0
0
Pyrexia
16
1
0
11
1
0
Infections and infestations
Upper respiratory tract infectionc
44
6
0
30
3
<1
Nervous system disorders
Peripheral sensory neuropathy
47
5
0
38
6
<1
Respiratory, thoracic and mediastinal disorders
27
0
0
14
0
0
Coughd
Dyspneae
21
4
0
11
1
0
Key: D=daratumumab, Vd=bortezomib-dexamethasone.
a Infusion reaction includes terms determined by investigators to be related to infusion, see section
on Infusion Reactions below.
b edema peripheral, edema, generalized edema, peripheral swelling
c upper respiratory tract infection, bronchitis, sinusitis, respiratory tract infection viral, rhinitis,
pharyngitis, respiratory tract infection, metapneumovirus infection, tracheobronchitis, viral
upper respiratory tract infection, laryngitis, respiratory syncytial virus infection, staphylococcal
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, bronchiolitis, bronchitis
viral, pharyngitis streptococcal, tracheitis, upper respiratory tract infection bacterial, bronchitis
bacterial, epiglottitis, laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral
rhinitis, acute tonsillitis, rhinovirus infection
d cough, productive cough, allergic cough
e dyspnea, dyspnea exertional
Laboratory abnormalities worsening during treatment are listed in Table 8.
Table 8: Treatment-emergent hematology laboratory abnormalities in CASTOR
DVd (N=243) %
Vd (N=237) %
Any
Grade 3 Grade 4 Any
Grade 3 Grade 4
Grade
Grade
Anemia
48
13
0
56
14
0
Thrombocytopenia
90
28
19
85
22
13
Neutropenia
58
12
3
40
5
<1
Lymphopenia
89
41
7
81
24
3
Key: D=Daratumumab, Vd=bortezomib-dexamethasone.
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Combination Treatment with Pomalidomide and Dexamethasone
Adverse reactions described in Table 9 reflect exposure to DARZALEX, pomalidomide and
dexamethasone (DPd) for a median treatment duration of 6 months (range: 0.03 to 16.9 months)
in EQUULEUS. The most frequent adverse reactions (>20%) were infusion reactions, diarrhea,
constipation, nausea, vomiting, fatigue, pyrexia, upper respiratory tract infection, muscle spasms,
back pain, arthralgia, dizziness, insomnia, cough and dyspnea. The overall incidence of serious
adverse reactions was 49%. Serious adverse reactions reported in ≥5% patients included pneumonia
(7%). Adverse reactions resulted in discontinuations for 13% of patients.

Table 11: Adverse reactions with incidence ≥10% in patients with multiple myeloma treated with
DARZALEX 16 mg/kg
DARZALEX 16 mg/kg
N=156
Incidence (%)
Adverse Reaction
Any Grade
Grade 3
Grade 4
48
3
0
Infusion reactiona
General disorders and administration site conditions
Fatigue
39
2
0
Pyrexia
21
1
0
Chills
10
0
0
Respiratory, thoracic and mediastinal disorders
Cough
21
0
0
Nasal congestion
17
0
0
Dyspnea
15
1
0
Musculoskeletal and connective tissue disorders
Back pain
23
2
0
Arthralgia
17
0
0
Pain in extremity
15
1
0
Musculoskeletal chest pain
12
1
0
Infections and infestations
Upper respiratory tract infection
20
1
0
Nasopharyngitis
15
0
0
11
6
0
Pneumoniab
Gastrointestinal disorders
Nausea
27
0
0
Diarrhea
16
1
0
Constipation
15
0
0
Vomiting
14
0
0
Metabolism and nutrition disorders
Decreased appetite
15
1
0
Nervous system disorders
Headache
12
1
0
Vascular disorders
Hypertension
10
5
0
a Infusion reaction includes terms determined by investigators to be related to infusion, see section
on Infusion Reactions below.
b Pneumonia also includes the terms streptococcal pneumonia and lobar pneumonia.

Table 9: Adverse reactions with incidence ≥10% reported in EQUULEUS
Body System
DPd (N=103)
Any Grade (%) Grade 3 (%) Grade 4 (%)
Adverse Reaction
Infusion reactionsa
50
4
0
Gastrointestinal disorders
Diarrhea
38
3
0
Constipation
33
0
0
Nausea
30
0
0
Vomiting
21
2
0
General disorders and administration site conditions
Fatigue
50
10
0
Pyrexia
25
1
0
Chills
20
0
0
17
4
0
Edema peripheralb
Asthenia
15
0
0
Non-cardiac chest pain
15
0
0
Pain
11
0
0
Infections and infestations
50
4
1
Upper respiratory tract infectionc
Pneumoniad
15
8
2
Metabolism and nutrition disorders
Hypokalemia
16
3
0
Hyperglycemia
13
5
1
Decreased appetite
11
0
0
Musculoskeletal and connective tissue disorders
Muscle spasms
26
1
0
Back pain
25
6
0
Arthralgia
22
2
0
Pain in extremity
15
0
0
Bone pain
13
4
0
Musculoskeletal chest pain
13
2
0
Nervous system disorders
Dizziness
21
2
0
Tremor
19
3
0
Headache
17
0
0
Psychiatric disorders
Insomnia
23
2
0
Anxiety
13
0
0
Respiratory, thoracic and mediastinal disorders
43
1
0
Coughe
Dyspneaf
33
6
1
Nasal congestion
16
0
0
Key: D=Daratumumab, Pd=pomalidomide-dexamethasone.
a Infusion reaction includes terms determined by investigators to be related to infusion, see section
on Infusion Reactions below.
b edema, edema peripheral, peripheral swelling.
c acute tonsillitis, bronchitis, laryngitis, nasopharyngitis, pharyngitis, respiratory syncytial virus
infection, rhinitis, sinusitis, tonsillitis, upper respiratory tract infection
d lung infection, pneumonia, pneumonia aspiration
e cough, productive cough, allergic cough
f dyspnea, dyspnea exertional
Laboratory abnormalities worsening during treatment are listed in Table 10.
Table 10: Treatment-emergent hematology laboratory abnormalities in EQUULEUS
DPd (N=103) %
Any Grade
Grade 3
Grade 4
Anemia
57
30
0
Thrombocytopenia
75
10
10
Neutropenia
95
36
46
Lymphopenia
94
45
26
Key: D=Daratumumab, Pd=pomalidomide-dexamethasone.
Monotherapy
The safety data reflect exposure to DARZALEX in 156 adult patients with relapsed and refractory multiple
myeloma treated with DARZALEX at 16 mg/kg in three open-label, clinical trials. The median duration of
exposure was 3.3 months (range: 0.03 to 20.04 months). Serious adverse reactions were reported in 51
(33%) patients. The most frequent serious adverse reactions were pneumonia (6%), general physical
health deterioration (3%), and pyrexia (3%).
Adverse reactions resulted in treatment delay for 24 (15%) patients, most frequently for infections.
Adverse reactions resulted in discontinuations for 6 (4%) patients.
Adverse reactions occurring in at least 10% of patients are presented in Table 11. Table 12 describes
Grade 3–4 laboratory abnormalities reported at a rate of ≥10%.

Table 12: Treatment emergent Grade 3-4 laboratory abnormalities (≥10%)
Daratumumab 16 mg/kg (N=156)
Any Grade (%)
Grade 3 (%)
Grade 4 (%)
Anemia
45
19
0
Thrombocytopenia
48
10
8
Neutropenia
60
17
3
Lymphopenia
72
30
10
Infusion Reactions: In clinical trials (monotherapy and combination treatments; N=1530) the incidence
of any grade infusion reactions was 40% with the first (16 mg/kg, Week 1) infusion of DARZALEX, 2%
with the Week 2 infusion, and cumulatively 4% with subsequent infusions. Less than 1% of patients
had a Grade 3/4 infusion reaction at Week 2 or subsequent infusions.
The median time to onset of a reaction was 1.5 hours (range: 0 to 72.8 hours). The incidence of infusion
modification due to reactions was 37%. Median durations of 16 mg/kg infusions for the 1st week, 2nd
week and subsequent infusions were approximately 7, 4, and 3 hours respectively.
Severe infusion reactions included bronchospasm, dyspnea, laryngeal edema, pulmonary edema,
hypoxia, and hypertension. Other adverse infusion reactions included nasal congestion, cough, chills,
throat irritation, vomiting and nausea.
In EQUULEUS, patients receiving daratumumab combination treatment (n=97) were administered
the first 16 mg/kg daratumumab dose at Week 1 split over two days i.e. 8 mg/kg on Day 1 and Day 2
respectively. The incidence of any grade infusion-related reactions was 42%, with 36% of patients
experiencing infusion reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 5.4 hours). The incidence
of infusion interruptions due to reactions was 30%. Median durations of infusions were 4.2 h for
Week 1-Day 1, 4.2 h for Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Herpes Zoster Virus Reactivation: Prophylaxis for Herpes Zoster Virus reactivation was
recommended for patients in some clinical trials of DARZALEX. In monotherapy studies, herpes
zoster was reported in 3% of patients. In the combination therapy studies, herpes zoster was
reported in 2-5% of patients receiving DARZALEX.
Infections: In patients receiving DARZALEX combination therapy, Grade 3 or 4 infections were
reported as follows:
Relapsed/refractory patient studies: DVd: 21%, Vd: 19%; DRd: 27%, Rd: 23%; DPd: 28%
Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 23%.
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection across studies. In the
active controlled studies, discontinuations from treatment due to infections (1-4%) and fatal infections
were generally infrequent and balanced between the DARZALEX containing regimens and active
control arms. Fatal infections were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation: Hepatitis B virus reactivation has been reported in less than 1%
of patients (including fatal cases) treated with DARZALEX in clinical trials.
Immunogenicity: As with all therapeutic proteins, there is the 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 daratumumab in the studies described below with the incidence
of antibodies in other studies or to other products may be misleading. In clinical trials of patients
with multiple myeloma treated with DARZALEX as monotherapy or as combination therapies, none
of the 111 evaluable monotherapy patients, and 2 of the 749 combination therapy patients, tested

DARZALEX® (daratumumab) injection
positive for anti-daratumumab antibodies. One patient administered DARZALEX as combination therapy,
developed transient neutralizing antibodies against daratumumab. However, this assay has limitations
in detecting anti-daratumumab antibodies in the presence of high concentrations of daratumumab;
therefore, the incidence of antibody development might not have been reliably determined.
Postmarketing Experience: The following adverse reactions have been identified during post-approval
use of DARZALEX. 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.
Immune System disorders: Anaphylactic reaction
DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests: Interference with Indirect Antiglobulin Tests (Indirect
Coombs Test): Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, including
antibody screening and cross matching. Daratumumab interference mitigation methods include treating
reagent RBCs with dithiothreitol (DTT) to disrupt daratumumab binding [see References] or genotyping.
Since the Kell blood group system is also sensitive to DTT treatment, K-negative units should be supplied
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, non-cross-matched ABO/RhD-compatible RBCs can be given
per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests: Daratumumab may be
detected on serum protein electrophoresis (SPE) and immunofixation (IFE) assays used for monitoring
disease monoclonal immunoglobulins (M protein). False positive SPE and IFE assay results may occur
for patients with IgG kappa myeloma protein impacting initial assessment of complete responses
by International Myeloma Working Group (IMWG) criteria. In patients with persistent very good
partial response, where daratumumab interference is suspected, consider using a FDA-approved
daratumumab-specific IFE assay to distinguish daratumumab from any remaining endogenous
M protein in the patient’s serum, to facilitate determination of a complete response.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no human data to inform a risk with use of DARZALEX during pregnancy. Animal studies
have not been conducted. However, there are clinical considerations (see Clinical Considerations). 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 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.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the placenta. Based on its
mechanism of action, DARZALEX may cause fetal myeloid or lymphoid-cell depletion and decreased
bone density. Defer administering live vaccines to neonates and infants exposed to DARZALEX
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had
reduced bone density at birth that recovered by 5 months of age. In cynomolgus monkeys exposed
during pregnancy to other monoclonal antibodies that affect leukocyte populations, infant monkeys had
a reversible reduction in leukocytes.
Lactation: Risk Summary: There is no information regarding the presence of daratumumab in human
milk, the effects on the breastfed child, or the effects on milk production. Human IgG is known to be
present in human milk. Published data suggest that antibodies in breast milk do not enter the neonatal
and infant circulations in substantial amounts.
The developmental and health benefits of breast-feeding should be considered along with the mother’s
clinical need for DARZALEX and any potential adverse effects on the breast-fed child from DARZALEX
or from the underlying maternal condition.
Females and Males of Reproductive Potential: Contraception: To avoid exposure to the fetus, women
of reproductive potential should use effective contraception during treatment and for 3 months after
cessation of DARZALEX treatment.
Pediatric Use: Safety and effectiveness of DARZALEX in pediatric patients have not been established.
Geriatric Use: Of the 1530 patients that received DARZALEX at the recommended dose, 48% were 65 to
75 years of age, and 22% were 75 years of age or older. No overall differences in safety or effectiveness
were observed between these patients and younger patients [see Clinical Studies (14) in Full Prescribing
Information].
REFERENCES
1. Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the daratumumab interference with
blood compatibility testing, Transfusion, 55:1545-1554 (accessible at http://onlinelibrary.wiley.com/
doi/10.1111/trf.13069/epdf).
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Infusion Reactions
Advise patients to seek immediate medical attention for any of the following signs and symptoms of
infusion reactions:
• itchy, runny or blocked nose; chills, nausea, throat irritation, cough, headache, shortness of breath or
difficulty breathing [see Warnings and Precautions and Adverse Reactions].
Neutropenia
• Advise patients that if they have a fever, they should contact their healthcare professional [see
Warnings and Precautions and Adverse Reactions].
Thrombocytopenia
• Advise patients to inform their healthcare professional if they notice signs of bruising or bleeding [see
Warnings and Precautions and Adverse Reactions].
Interference with Laboratory Tests
Advise patients to inform healthcare providers including blood transfusion centers/personnel that they
are taking DARZALEX, in the event of a planned transfusion [see Warnings and Precautions and Drug
Interactions].
Advise patients that DARZALEX can affect the results of some tests used to determine complete response
in some patients and additional tests may be needed to evaluate response [see Warnings and Precautions
and Drug Interactions].
Hepatitis B Virus (HBV) Reactivation:
Advise patients to inform healthcare providers if they have ever had or might have a hepatitis B infection
and that DARZALEX could cause hepatitis B virus to become active again [see Adverse Reactions].
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Rituximab Sets the Pace in Changing Lymphoma Landscape
IN ANY DISCUSSION OF notable advances in treating
lymphoma, rituximab (Rituxan) takes center stage.
The FDA first approved rituximab in 1997 for relapsed/
refractory low-grade or follicular CD20-positive B-cell
non-Hodgkin lymphoma based on a single-arm trial
whose results showed relatively modest efficacy (48%
overall response rate). Nobody at the time of the agent’s
approval could ever have imagined the transformative
JONATHAN W.
FRIEDBERG, MD, effect the drug would have on the management of B-cell
MMSC
lymphoma. Results of randomized trials soon showed
overall survival benefits for rituximab combined with chemotherapy in
diffuse large B-cell lymphoma (DLBCL) and follicular lymphoma, as well as
the drug’s value in treatments following stem cell transplantation.
We now use rituximab ubiquitously in the treatment of B-cell lymphomas. I cannot overstate how important this drug has been, and it has set
the paradigm we have been trying to match in drug development.
The advent of positron emission tomography (PET) imaging for
staging, response evaluation, and posttreatment surveillance
was another major advance in the management of patients with

lymphoma. Twenty years ago, we were routinely using gallium scans
and computed tomography scans. Functional imaging has made staging much more accurate, and in many situations, we have been able
to abandon the use of bone marrow biopsies and other cumbersome
tests. Many clinicians are using PET imaging in early-stage Hodgkin
lymphoma to determine whether a patient needs radiation therapy. In more aggressive lymphomas, PET is an accepted standard for
response assessment.
Another advance in PET scanning was the formalization of interpretative criteria. For years, PET results were either positive or negative,
and everybody used different definitions. We now have the Deauville
scoring criteria, which are widely accepted and incorporated into the
Lugano classification for staging of lymphomas. In PET scan interpretation, we are now looking forward to the incorporation of new criteria,
such as total metabolic tumor volume and changes over time in standardized uptake value, that these may ultimately be more predictive of
outcome than the Deauville scoring system.
Our understanding of the genomic and molecular basis of DLBCL has
grown exponentially in the past 20 years, enabling us to define a number
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1999

2006

Anti-CD25:
Denileukin diftitox (Ontak)
in CTCL

2002

Anti-CD20:
Ibritumomab tiuxetan (Zevalin)
in FL; obinutuzumab (Gazyva) in
CLL in 2013

2005

Chemotherapies:
Nelarabine (Arranon) in TCL;
bendamustine hydrochloride
(Treanda) in CLL in 2008;
pralatrexate (Folotyn)
in TCL 2009.

2013

R-CHOP is approved for DLBCL.
HDAC Inhibitors:
Vorinostat (Zolinza) in TCL;
romidepsin (Istodax) in CTCL in
2009; belinostat (Beleodaq) in
PTCL in 2014.
Proteasome inhibitor:
Bortezomib (Velcade) in PTCL

2011

Anti-CD30:
Brentuximab vedotin (Adcetris)

BTK inhibitors:
Ibrutinib (Imbruvica) in
MCL, CLL; acalabrutinib
(Calquence) in MCL in 2017
IMiD:
Lenalidomide (Revlimid)
in MCL

BTK indicates Bruton tyrosine kinase; CAR, chimeric antigen receptor; CLL, chronic lymphocytic leukemia; CTCL, cutaneous T-cell lymphoma; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; HDAC, histone
deacetylase; IMiD, immunomodulatory; MCL, mantle cell lymphoma; MF, mycosis fungoids; PMBCL, primary mediastinal large B-cell lymphoma; PTCL, peripheral T-cell lymphoma; R-CHOP, rituximab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone; SS, Sezary syndrome; TCL, T-cell lymphoma.
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of subgroups of patients within that broad category of DLBCL who have
different potential therapeutic outcomes.
One of the unfortunate things is that in most cases, we have failed to
translate that knowledge into therapy. We could certainly allude to the
fact that with the cell of origin classification, despite several randomized phase III trials involving thousands of patients, a demonstrated
benefit has not been observed in the treatment of patients with activated B-cell subset DLBCL. We had hoped we could be using
genomic classifications to assign treatments by this time, but
that does not mean the line of thinking was wrong. We now
appreciate molecular heterogeneity within genomic classifications and challenges in conducting prospective trials
in these subsets of patients, and are still hoping that a
precision medicine approach will ultimately be used for
DLBCL treatment.
We have also seen tremendous progress in the cellular therapy domain. In the ’90s, autologous stem cell transplant (ASCT)
was relatively new and we were still learning how best to do it. In ASCT,
we have gotten away from total body irradiation and are now focused
on chemotherapy-only conditioning regimens, which decrease longterm toxicities.
The field of nonmyeloablative allogeneic stem cell transplantation
has really taken off over the past 20 years, and I would say its application in lymphomas has been modest compared with that in leukemias.

But certainly in some lymphomas, nonmyeloablative transplantation
has allowed us to perform transplants on patients who otherwise may
not have been candidates.
The biggest change in cellular therapy has been the evolution of
chimeric antigen receptor (CAR) T-cell therapy over the past few
years. We have 2 approved treatments and more on the way, and these
products have been able to convert patients who had no therapeutic options into patients who are likely cured. We are clearly at
the beginning of the era. These products are expensive and
come with a lot of toxicities we are learning to manage,
but CAR T-cell therapy has changed the way we think
about relapsed lymphomas.
The previous 2 decades have also seen an increased
focus on the patient and the patient’s experience with
the cancer journey. In particular, we have acknowledged
the burden of cancer survivorship as more of our patients
are cured or are living with cancer treatment or its aftermath.
Our ability to measure this burden with patient-reported outcomes
and quality-of-life instruments has improved, and studies are now
looking much more holistically at the impact of treatment compared
with studies in the ’90s, which focused solely on tumor response. A
whole generation of investigators are now interested in these questions, and that is a good thing for our field. n

Jonathan W. Friedberg, MD, MMSc
University of Rochester
Rochester, NY

2018

Anti–PD-L1:
Pembrolizumab (Keytruda) in
PMBCL

2014

PI3K inhibitors:
Idelalisib (Zydelib) in CLL;
copanlisib (Aliqopa) in FL in
2017; duvalisib (Copiktra)
in CLL/SLL in 2018.

2016

BCL-2 inhibitor:
Venetoclax (Venclexta)
in CLL/SLL

2017

CAR T-cell therapy:
Axicabtagene ciloleucel
(Yescarta) in B-cell lymphomas; tisagenlecleucel
(Kymriah) in B-cell lymphomas
in 2018.

CCR4-directed:
Mogamulizumab-kpkc
(Poteligeo) in MF/SS
Biosimilars:
Rituximab-abbs (Truxima)
in FL, CD20–positive B-cell
lymphomas; rituximab-pvver
(Ruxience) in CLL in 2019

2019

Anti-CD79:
Polatuzumab vedotin-piiq
(Polivy) in DLBCL

Drugs approved for non-Hodgkin lymphoma. National Cancer Institute website. www.cancer.gov/about-cancer/treatment/drugs/non-hodgkin. Updated August 21, 2019. Accessed October 8, 2019.
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~40% of patients

with advanced HCC are
AFP-High (AFP ≥400 ng/mL)

1-3
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SPOTLIGHT: CFS ®

A Voice From the Front
Former FDA Commissioner Scott Gottlieb
Will Offer Insights at Upcoming Conferences
by JASON HARRIS

WHEN SCOTT GOTTLIEB, MD, stepped down
from his post as FDA commissioner in April
2019, he had earned praise and respect for his
willingness to take on important issues, such
as opioid regulation1 and the marketing of
tobacco products to youths2 (TIMELINE1-10).
In oncology, Gottlieb, himself a Hodgkin
lymphoma survivor, oversaw the introduction
of FDA guidance on patient warnings about the
cancer risks inherent in dense breast tissue and
took steps to spur the development of biosimilars.3,4 The FDA also pushed to streamline
the drug approval process by establishing the
Oncology Center of Excellence, which unified
the actions of FDA product centers for expedited reviews of drugs, biologics, and devices.
A robust pace of new oncology agent and medical device approvals was maintained during
Gottlieb’s tenure, and the FDA began developing
a framework for 2 incipient fields of medicine:
the regulation of regenerative medicine5 and
artificial intelligence (AI) in medical devices.6
The first chimeric antigen receptor (CAR)
T-cell therapies were approved during
Gottlieb’s eventful term: tisagenlecleucel
(Kymriah) for relapsed/refractory (RR) B-cell
acute lymphoblastic leukemia and RR large
B-cell lymphomas, and axicabtagene ciloleucel (axi-cel; Yescarta) for adult patients with
certain types of RR large B-cell lymphoma.7
Although Gottlieb’s tenure at the FDA lasted
less than 2 years,8,9 he remains a thought leader
in the field of medicine, particularly oncology.
Today, he is a resident fellow at the American
Enterprise Institute, a public policy think tank; a
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partner at New Enterprise Associates, a venture
capital firm; and a member of the board of directors of Pfizer, the pharmaceutical giant. His
prior experience in medicine includes serving
as a clinical assistant professor and hospitalist
physician at the New York University School of
Medicine in New York, New York.
He will deliver the keynote addresses at 2
upcoming conferences hosted by Physicians’
Education Resource, LLC (PER®): the 37th
Annual CFS®: Innovative Cancer Therapy for
Tomorrow®, scheduled for November 6 to 8
in New York, New York, and the 37th Annual
Miami Breast Cancer Conference®, set for
March 5 to 8, 2020, in Florida.
In an interview with OncologyLive®, Gottlieb
shared his insights on developments in the
oncology arena. Reflecting on his experience and the future of oncology, he said that
physicians and researchers must incorporate innovation into every aspect of a patient’s
cancer journey. “This isn’t only at diagnosis,”
Gottlieb said. “It affects patient onboarding,
staffing, cutting-edge therapeutic options, and
much more. The trick is learning how to implement all these advances into daily practice.”
He said the entire field of cancer care is being
transformed through new technology. Not just
new therapeutics, but new diagnostic tools
are also profoundly changing the way doctors
practice oncology.

CAR T PRICE STRUCTURE CONCERNS
However, innovation often comes with high
prices, at least in the short term. Gottlieb said

the advancement of CAR T and other cellular therapies has been hampered by the price
of developing and administering these novel
treatments. Axi-cel hit the market at a hefty
$373,000 per infusion, while tisagenlecleucel was launched at $475,000 per dose,
price tags that do not include all ancillary
costs of care.11,12
In a national coverage decision issued in
August, the Centers for Medicare & Medicaid
Services indicated that CAR T-cell therapy
would be covered under certain conditions, along with related costs of care.13 The
decision also increases the amount institutions are reimbursed for the product cost of
CAR T-cell therapy from 50% to 65%, according to the American Society of Hematology.14
However, how private payers manage the
costs associated with CAR T-cell therapy
and other high-cost medicines still needs to
be addressed. Several payment models have
been discussed.
“We’re at a real inflection point when it
comes to things like CAR T and cell-based
medicine,” Gottlieb said. “We need to come
up with a reimbursement scheme that’s carefully tailored to these technologies. If we
don’t get this right, it could become an impediment to future innovation and certainly
future investment.”
Gottlieb said such has been the case with
the radiopharmaceuticals ibritumomab tiuxetan (Zevalin) and tositumomab with iodine
I 131 tositumomab (Bexxar). The competing agents were launched in the early 2000s

SPOTLIGHT: CFS ®
and touted as the first of a new class of drugs;
however, payment issues complicated access
to these agents.
Ibritumomab tiuxetan is a CD20-directed
monoclonal antibody linked with the radioactive substance yttrium-90 and indicated for RR
low-grade or follicular (FL) B-cell non-Hodgkin
lymphoma (NHL).15 Tositumomab, a radiotherapeutic that was pulled from the market in 2012,
was indicated for patients with CD20-positive,
RR, low-grade, follicular, or transformed NHL.16
Gottlieb said the radiopharmaceuticals
offered advantages, but the payment structure meant that some prescribers took a loss
with each dose.
“Eventually Medicare changed its payment
rules, but it was too late,” he said. “Doctors
stopped using them, hospitals didn’t build
the facilities for delivering them, and we saw
investment pull away from the field of radiopharmaceuticals. It hasn’t been until recently
that we’ve seen investment now come back
into radiopharmaceuticals.”
He said that a similar situation could arise
with CAR T-cell therapies because, in many
cases, payment is not keeping up with cost. As
with the radiopharmaceuticals, some hospitals delivering CAR T-cell therapies are doing
so at a loss, and that could result in investment
dollars flowing elsewhere.
“I’m optimistic we’ll get this right, but
right now, a lot of institutions that are delivering CAR T are, in some cases, delivering it
at an economic loss,” he said. “You’re seeing

physicians steer patients to clinical trials
because hospitals are losing money on the
administration of CAR T. That’s not sustainable over the long run.”
He advocates an outcomes-based model
in which payment is scaled according to the
patient’s response to the product. Gottlieb said
such a model would ultimately provide accountability and ensure that if these products remain
on the market, they are improving outcomes.
“Those things have been talked about, but it’s
going to require Medicare to come up with sort
of a wholesale different model than how it traditionally pays for products,” he said.

A ROLE FOR AI, REAL-WORLD DATA
Gottlieb said that it has been exciting to
witness the advent of targeted treatments that
can provide more benefit with less of the toxicity associated with chemotherapy. However,
some of the most exciting developments are
occurring in diagnostics. Data processing
tools can evaluate real-world evidence to find
important correlations that are undetectable
through casual observation.
“Now we can apply things like artificial
intelligence to look at patients’ own genomic
data to [search] for insights that previously
we wouldn’t have seen,” he said. “That’s really
going to change the practice of medicine.”
During Gottlieb’s tenure at the FDA, the
agency inaugurated a regulatory program to
ensure that medical devices that use AI algorithms are safe and effective. The FDA expects

to see more of these devices incorporate AI
algorithms to improve their performance.
Early products in this category employed
“locked” algorithms that didn’t learn from
new data, and the industry is moving toward
“adaptive” algorithms. For example, they could
potentially become better over time at identifying breast cancer lesions on mammograms,
Gottlieb speculated in an April FDA release on
AI regulation.6 The FDA initiated regulatory
architecture that would allow for modifications to algorithms to be made from real-world
learning and adaptation.
“Oncologists are very good at innovating
their medical practices and adopting new tools
and adopting new innovations, but I think the
cycle of innovation that we’re going to see,
particularly on the diagnostic side, is really
exciting,” Gottlieb said.
Gottlieb said that real-world data have roles
to play in regulatory actions. The FDA will
make use of real-world data and data gleaned
from electronic medical records to conduct
postmarket safety surveillance. “Traditionally,
the FDA has relied on payer claims data as
part of its sentinel system,” he said. “You’re
going to see much more of a reliance on
real-world data gleaned from electronic
medical records.”
Drug manufacturers, he said, will use realworld data to improve information on drug
labels and support new drug indications.
Gottlieb added that there will always be a role
for prospectively enrolled clinical trials,
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May 2017 In a 57-42 US
Senate vote, Scott Gottlieb
is confirmed as the 23rd
commissioner of the FDA.

November 2017 The FDA
announces a framework for the
development and oversight of
regenerative medicines.

2017

2018
August 2017 The FDA approves
the first chimeric antigen receptor
T-cell therapy for relapsed/
refractory B-cell precursor ALL.

March 2017 The FDA revises
mammogram guidelines,
requiring that providers tell
patients if they have dense
breast tissue, which carries a
higher risk of breast cancer.

September 2017 The FDA
announces plans to curb use of
e-cigarettes among teenagers
in hopes of quelling nicotine
addiction.

June 2017 As the opioid epidemic
rages, the FDA recommends
sellers discontinue oxymorphone
hydrochloride extended release (Opana
ER) due to high risk of addiction.

April 2017 The
FDA announces
plans to regulate AI
in medical devices
to ensure safety and
performance.

2019
December 2017
The FDA announces
a plan to improve the
market for biosimilars.

April 2017 The FDA launches
a crackdown on homeopathic
drug companies to curb unsafe
manufacturing processes.

April 2017 Gottlieb
resigns, citing a
desire to spend more
time with his family.

AI indicates artificial intelligence; ALL, acute lymphoblastic leukemia.
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SPOTLIGHT: CFS ®
particularly for the market entry of a product.
However, he said manufacturers will rely more
and more on real-world evidence, especially
for rarer conditions where it is more difficult
to accrue patients for clinical trials.

EFFORTS TO PROMOTE BIOSIMILARS
During Gottlieb’s term, the market for biosimilars continued to evolve, but not smoothly.
Gottlieb noted “headwinds” and a disappointing pace of progress. Overall, the FDA has
approved 23 biosimilars to branded biologics, including 9 therapeutic and 5 supportive
care products for oncology indications.
However, patent battles have stalled biosimilars from reaching the market, and some drug
developers have downscaled their biosimilar programs because of the uncertainty
surrounding their market access.
Gottlieb noted that the development of a
biosimilar is not a “trivial” task for companies,
with estimated costs range from $100 million
to $300 million. “A lot of those costs are not
necessarily [associated with] clinical trials,
but the cost of actually developing the biosimilar,” Gottlieb said. “I think that there are ways
to continue to make the development process
more efficient, in terms of the kind of clinical
information that is required through the regulatory process.”
In December 2018, when Gottlieb announced
measures to stimulate biosimilar development, he said, “This is a dynamic market,
and we’ll continue to address potential barriers to competition as they emerge, including
in partnership with colleagues at the Federal
Trade Commission.”4
There is room to improve the efficiency and
process of biosimilar approval, but Gottlieb
believes that the value proposition and opportunities for biosimilars rest elsewhere. “I think
where we are going to have the most ability
to move the needle when it comes to biosimilar adoption is more on the commercial side
and physician adoption [through] educating
doctors about biosimilars and looking at some
of the structures of the market that create
impediments to biosimilars launching effectively,” he said. n
F OR MORE INFORMATION ABOUT
PER ® CONFERENCES, VISIT gotoper.com.
For a full list of references,
see the article at
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Gottlieb Highlights Developments
That Create Better Access to Therapeutics
FORMER FDA
COMMISSIONER
Scott Gottlieb,
MD, oversaw
the first push
to develop and
approve biosimilars in oncology. In a video series published on the
OncLive® sister websites AJMC® and the Center For
Biosimilars™, Gottlieb discusses the hurdles that still
exist in the development of and access to orphan
drugs, payment models for more expensive treatments such as chimeric antigen receptor (CAR)
T-cell therapy, and further tightening the efficiency
of biosimilar approvals.
Better Access May Improve Use
of Real-World Evidence
Gottlieb discusses how the use real-world
evidence to inform decision making will improve
as the availability of the information and platforms for accessing it at the point of care become
more ubiquitous.
a
 jmc.com/link/4295
Reimbursement Models Play a Vital Role
in the Development of Orphan Indications
The development and access to orphan indications
rely on reimbursement models that require regulatory action on out-of-pocket costs for patients.
Gottlieb discusses the policies to create incentives

for the development of treatments targeted to very
rare diseases, such as those with orphan indications and rare subtypes of cancer.
a
 jmc.com/link/4296
Improving Payment Models
for Expensive Therapies
Ensuring that patients have timely access to
expensive yet effective treatments, such as CAR
T-cell therapy, through the Medicare market is an
important issue to help close the gap in access to
care based on socioeconomic status.
a jmc.com/link/4297
Trials Still Needed for Biosimilars
Clinical trials for biosimilars will not be eliminated,
according to Gottlieb. There are ways to make the
development process more efficient, in terms of
the kind of clinical information that’s required for
the regulatory process, but these changes will not
dramatically affect “the value proposition.”
c enterforbiosimilars.com/link/61
Greater Adoption of Biosimilars Is Evolving
The evolution of biosimilars has met some hurdles
in physician adoption. Gottlieb points out that just
like with generic drugs, once physicians understood
that they were just as safe and effective as the
branded counterpart, adoption increased. The same
is true for biosimilars.
 centerforbiosimilars.com/link/62

IN CA S E YO U M IS S E D IT

CFS® Experts: Novel Therapies and Onco-Genomics
Add Heft to Precision Medicine
This year’s CFS® conference continues the tradition of delivering a compact program of interactive presentations on important and helpful developments in oncology across multiple tumor types. The agenda includes
a robust emphasis on advances in immunotherapy and targeted therapy,
biomarkers, and diagnostic tests. The 3 co-chairs of the 2019—Benjamin
P. Levy, MD; William K. Oh, MD; Adam M. Brufsky, MD, PhD—preview
the most up-to-date developments in a range of tumor types that will be
explored at the upcoming meeting on November 6 to 9 in New York City.
F OR MORE, VISIT onclive.com/link/6464 and gotoper.com.
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Informed Consent Means Patients
Should Be Informed
BY MAURIE MARKMAN, MD

Roster of Non-Cytotoxic Agents
in Pancreatic Cancer Begins to Grow

New Strategies Generate Optimism
for Targeting “Undruggable” KRAS
CLINICAL PERSPECTIVES
Immunotherapy Should Spark More
Changes in Bladder Cancer Care
WITH PETROS GRIVAS, MD, PHD
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Research Findings Point to Clinical
Importance of Clonal Hematopoiesis
BY PETER GEON KIM, MD, AND BENJAMIN L. EBERT, MD, PHD

TH
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Where the oncology community lives.

ALL

PARP INHIBITORS
ARE NOT THE SAME

1-3

ZEJULA is the only PARP inhibitor evaluated in a Phase 3 trial
that isolated the gBRCAmut and non-gBRCAmut cohorts4-6

gBRCAmut

21

non-gBRCAmut

vs

MONTHS ZEJULA

5.5 9.3
MONTHS Placebo

vs

MONTHS ZEJULA

3.9
MONTHS Placebo

Median PFS

Median PFS

HR=0.26; 95% CI, 0.17-0.41, P<0.0001

HR=0.45; 95% CI, 0.34-0.61, P<0.0001

Study design: NOVA, a Phase 3, double-blind, placebo-controlled trial, evaluated the safety and efficacy of ZEJULA in women (N=553) with recurrent epithelial
ovarian, fallopian tube, or primary peritoneal cancer following CR or PR to second-line or later platinum-based chemotherapy. Patients were randomized to
receive ZEJULA or placebo once daily. The primary end point was PFS as assessed by an independent review. NOVA separately evaluated PFS in both the
gBRCAmut and non-gBRCAmut cohorts. PFS was measured from time of randomization to time of disease progression or death.1,4

SEE THE DIFFERENCE AT ZEJULA.COM/HCP
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.

Important Safety Information
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), including
some fatal cases, was reported in 1.4% of patients receiving ZEJULA
vs 1.1% of patients receiving placebo in Trial 1 (NOVA), and 0.9%
of patients treated with ZEJULA in all clinical studies. The duration
of ZEJULA treatment in patients prior to developing MDS/AML varied
from <1 month to 2 years. All patients had received prior chemotherapy
with platinum and some had also received other DNA damaging agents
and radiotherapy. Discontinue ZEJULA if MDS/AML is confirmed.
Hematologic adverse reactions (thrombocytopenia, anemia and
neutropenia) have been reported in patients receiving ZEJULA. Grade ≥3
thrombocytopenia, anemia and neutropenia were reported in 29%, 25%,
and 20% of patients receiving ZEJULA, respectively. Discontinuation due to
thrombocytopenia, anemia, and neutropenia occurred, in 3%, 1%, and 2%
of patients, respectively. 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 of treatment, 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. Grade 3-4 hypertension occurred in 9% of patients
receiving ZEJULA vs 2% of patients receiving placebo in Trial 1, with
discontinuation occurring in <1% of patients. Monitor blood pressure
and heart rate 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.
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. Because of the potential for serious adverse reactions from
ZEJULA in breastfed infants, advise lactating women to not breastfeed
during treatment with ZEJULA and for 1 month after receiving the final dose.
In clinical studies, the most common adverse reactions (Grades 1-4) in
≥10% of patients included: thrombocytopenia (61%), anemia (50%),
neutropenia (30%), leukopenia (17%), palpitations (10%), nausea
(74%), constipation (40%), vomiting (34%), abdominal pain/distention
(33%), mucositis/stomatitis (20%), diarrhea (20%), dyspepsia (18%),
dry mouth (10%), fatigue/asthenia (57%), decreased appetite (25%),
urinary tract infection (13%), aspartate aminotransferase (AST)/alanine
aminotransferase (ALT) elevation (10%), myalgia (19%), back pain
(18%), arthralgia (13%), headache (26%), dizziness (18%), dysgeusia
(10%), insomnia (27%), anxiety (11%), nasopharyngitis (23%),
dyspnea (20%), cough (16%), rash (21%) and hypertension (20%).
Common lab abnormalities (Grades 1-4) in ≥25% of patients included:
decrease in hemoglobin (85%), decrease in platelet count (72%),
decrease in white blood cell count (66%), decrease in absolute neutrophil
count (53%), increase in AST (36%) and increase in ALT (28%).
Please see Brief Summary on the following pages.

BRCA, breast cancer susceptibility gene; CI, confidence interval; CR, complete response; gBRCAmut, germline breast cancer susceptibility gene mutated; HR, hazard
ratio; non-gBRCAmut, not germline BRCA mutated; PARP, poly (ADP-ribose) polymerase; PFS, progression-free survival; PR, partial response.
TESARO, Inc. | 1000 Winter Street | Waltham, MA 02451
TESARO, ZEJULA, and the logo designs presented in this material are registered trademarks of TESARO, Inc.
©2019 TESARO, Inc. All rights reserved. PP-ZEJ-US-0435 3/19

Table 3: Dose modifications for hematologic
adverse reactions
Monitor complete blood counts weekly for the first month, monthly for
the next 11 months of treatment and periodically after this time
[see Warnings and Precautions].
First occurrence:
• Withhold ZEJULA for a maximum of
28 days and monitor blood counts weekly
until platelet counts return to ≥100,000/μL.

capsules 100 mg

• Resume ZEJULA at same or reduced dose
per Table 1.

BRIEF SUMMARY OF
PRESCRIBING INFORMATION
These highlights do not include all the information needed to use
ZEJULA safely and effectively. See full prescribing information for
ZEJULA available at www.ZEJULA.com.

• If platelet count is <75,000/μL, resume at
a reduced dose.
Platelet count
<100,000/μL

ZEJULA® (niraparib) capsules

• Discontinue ZEJULA if the platelet count
has not returned to acceptable levels within
28 days of the dose interruption period, or
if the patient has already undergone dose
reduction to 100 mg once daily.*

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.

DOSAGE AND ADMINISTRATION
Recommended Dosage

Dose Adjustments for Adverse Reactions
To manage adverse reactions, consider interruption of treatment, dose
reduction, or dose discontinuation. The recommended dose modifications
for adverse reactions are listed in Tables 1, 2 and 3.

Table 1: Recommended dose modifications for adverse
reactions
Dose level

Dose

Starting dose

300 mg/day
(three 100 mg capsules)

First dose reduction

200 mg/day
(two 100 mg capsules)

Second dose reduction

100 mg/day*
(one 100 mg capsules)

*If further dose reduction below 100 mg/day is required,
discontinue ZEJULA.

• Withhold ZEJULA for a maximum of
28 days and monitor blood counts weekly
until platelet counts return to ≥100,000/μL.
• Resume ZEJULA at a reduced dose per
Table 1.

INDICATIONS AND USAGE

The recommended dose of ZEJULA as monotherapy is 300 mg (three 100 mg
capsules) taken orally once daily.
Instruct patients to take their dose of ZEJULA at approximately the same
time each day. Each capsule should be swallowed whole. ZEJULA may be
taken with or without food. Bedtime administration may be a potential
method for managing nausea.
Patients should start treatment with ZEJULA no later than 8 weeks after
their most recent platinum-containing regimen.
ZEJULA treatment should be continued until disease progression or
unacceptable toxicity.
In the case of a missed dose of ZEJULA, instruct patients to take their next
dose at its regularly scheduled time. If a patient vomits or misses a dose of
ZEJULA, an additional dose should not be taken.

Second occurrence:

• Withhold ZEJULA for a maximum of
28 days and monitor blood counts weekly
until neutrophil counts return to ≥1,500/μL
or hemoglobin returns to ≥9 g/dL.
Neutrophil
<1,000/μL or
Hemoglobin <8 g/dL

Hematologic adverse
reaction requiring
transfusion

• Resume ZEJULA at a reduced dose per
Table 1.
• Discontinue ZEJULA if neutrophils
and/or hemoglobin have not returned to
acceptable levels within 28 days of the
dose interruption period, or if the patient
has already undergone dose reduction to
100 mg once daily.*
• For patients with platelet count
≤10,000/μL, platelet transfusion should
be considered. If there are other risk
factors such as co-administration of
anticoagulation or antiplatelet drugs,
consider interrupting these drugs and/or
transfusion at a higher platelet count.

*If myelodysplastic syndrome or acute myeloid leukemia (MDS/AML) is
confirmed, discontinue ZEJULA [see Warnings and Precautions].

Hypertension and hypertensive crisis have been reported in patients
treated with ZEJULA. Grade 3-4 hypertension occurred in 9% of ZEJULA
treated patients compared to 2% of placebo treated patients in Trial 1.
Discontinuation due to hypertension occurred in <1% of patients.
Monitor blood pressure and heart rate 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 ZEJULA dose, if
necessary [see Dosage and Administration].

Embryo-Fetal Toxicity
Based on its mechanism of action, ZEJULA can cause fetal harm when
administered to a pregnant woman. 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]. 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].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described
elsewhere in the labeling:
• Myelodysplastic Syndrome/Acute Myeloid Leukemia
[see Warnings and Precautions]
• Bone Marrow Suppression [see Warnings and Precautions]
• Cardiovascular Effects [see Warnings and Precautions]

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 safety of ZEJULA monotherapy 300 mg once daily has been studied
in 367 patients with platinum-sensitive recurrent ovarian, fallopian tube,
and primary peritoneal cancer in Trial 1 (NOVA). Adverse reactions in
Trial 1 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 Trial 1 was
15%. The median exposure to ZEJULA in these patients was 250 days.
Table 4 and Table 5 summarize the common adverse reactions and
abnormal laboratory findings, respectively, observed in patients treated
with ZEJULA.

Table 4: Adverse Reactions Reported in ≥10% of Patients
Receiving ZEJULA
Grades 1-4*

DOSAGE FORMS AND STRENGTHS
100 mg capsule having a white body with “100 mg” printed in black ink,
and a purple cap with “Niraparib” printed in white ink.

ZEJULA
N=367
%

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia

Non-hematologic CTCAE*
≥ Grade 3 adverse reaction
where prophylaxis is not
considered feasible or
adverse reaction persists
despite treatment

• Withhold ZEJULA for a
maximum of 28 days or until
resolution of adverse reaction.
• Resume ZEJULA at a reduced
dose per Table 1. Up to 2 dose
reductions are permitted.

CTCAE ≥ Grade 3
treatment-related
adverse reaction lasting
more than 28 days while
patient is administered
ZEJULA 100 mg/day

Discontinue medication.

Bone Marrow Suppression

*CTCAE=Common Terminology Criteria for Adverse Events

Cardiovascular Effects

• Resume ZEJULA at a reduced dose.

Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), including
cases with fatal outcome, have been reported in patients who received
ZEJULA. In Trial 1 (NOVA), MDS/AML occurred in 5 out of 367 (1.4%) of
patients who received ZEJULA and in 2 out of 179 (1.1%) patients who
received placebo. Overall, MDS/AML has been reported in 7 out of 751
(0.9%) patients treated with ZEJULA in clinical studies.
The duration of ZEJULA treatment in patients prior to developing
MDS/AML varied from <1 month to 2 years. All patients had received
previous chemotherapy with platinum and some had also received other
DNA damaging agents and radiotherapy. Discontinue ZEJULA if MDS/AML
is confirmed.

Table 2: Dose modifications for non-hematologic
adverse reactions

bone marrow analysis and blood sample for cytogenetics [see Dosage
and Administration].

Hematologic adverse reactions (thrombocytopenia, anemia and
neutropenia) have been reported in patients treated with ZEJULA. Grade ≥3
thrombocytopenia, anemia and neutropenia were reported, respectively, in
29%, 25%, and 20% of patients receiving ZEJULA. Discontinuation due to
thrombocytopenia, anemia, and neutropenia occurred, respectively, in 3%,
1%, and 2% 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

Placebo
N=179
%

Grades 3-4*
ZEJULA
N=367
%

Placebo
N=179
%

Blood and Lymphatic System Disorders
Thrombocytopenia

61

5

29

0.6

Anemia

50

7

25

0

30

6

20

2

17

8

5

0

10

2

0

0

Neutropenia

†

Leukopenia

Cardiac Disorders
Palpitations

Gastrointestinal Disorders
Nausea

74

35

3

1

Constipation

40

20

0.8

2

Vomiting

34

16

2

0.6

Abdominal pain/
distention

33

39

2

2

Mucositis/
stomatitis

20

6

0.5

0

Diarrhea

20

21

0.3

1

Dyspepsia

18

12

0

0

Dry mouth

10

4

0.3

0
(continued)

Table 4: Adverse Reactions Reported in ≥10% of Patients
Receiving ZEJULA (continued)
Grades 1-4*
ZEJULA
N=367
%

Placebo
N=179
%

Grades 3-4*
ZEJULA
N=367
%

Placebo
N=179
%

General Disorders and Administration Site Conditions
Fatigue/Asthenia

57

41

8

0.6

Metabolism and Nutrition Disorders
Decreased
appetite

25

15

0.3

0.6

13

8

0.8

1

10

5

4

2

Infections and Infestations
Urinary tract
infection

Investigations
AST/ ALT elevation

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, gamma-glutamyl transferase
increased, blood creatinine increased, blood alkaline phosphatase
increased, weight decreased, depression, epistaxis.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, ZEJULA can cause fetal harm when
administered to pregnant women. 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 embryo-fetal death since
niraparib is genotoxic and targets actively dividing cells in animals and
patients (e.g., bone marrow) [see Warnings and Precautions]. 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.

Lactation

Musculoskeletal and Connective Tissue Disorders
Myalgia

19

20

0.8

0.6

Back pain

18

12

0.8

0

Arthralgia

13

15

0.3

0.6

Nervous System Disorders

Risk Summary
No data are available regarding the presence of niraparib or its metabolites
in human milk, or on its effects on the breastfed infant or milk production.
Because of the potential for serious adverse reactions in breastfed infants
from ZEJULA, advise a lactating woman not to breastfeed during treatment
with ZEJULA and for 1 month after receiving the final dose.

Headache

26

11

0.3

0

Females and Males of Reproductive Potential

Dizziness

18

8

0

0

Dysgeusia

10

4

0

0

Insomnia

27

8

0.3

0

Pregnancy Testing
ZEJULA can cause fetal harm when administered to a pregnant woman [see
Use in Specific Populations].
A pregnancy test is recommended for females of reproductive potential prior
to initiating ZEJULA treatment.

Anxiety

11

7

0.3

0.6

Psychiatric Disorders

Respiratory, Thoracic, and Mediastinal Disorders
Nasopharyngitis

23

14

0

0

Dyspnea

20

8

1

1

Cough

16

5

0

0

Skin and Subcutaneous Tissue Disorders
Rash

21

9

0.5

0

20

5

9

2

Vascular Disorders
Hypertension

Contraception
Females
ZEJULA can cause fetal harm when administered to a pregnant woman [see
Use in Specific Populations].
Advise females of reproductive potential to use effective contraception
treatment with ZEJULA and for at least for 6 months following the last dose.
Infertility
Males
Based on animal studies, ZEJULA may impair fertility in males of
reproductive potential.

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 myelodysplastic syndrome (MDS) or
acute myeloid leukemia (AML) which has been reported in patients treated
with ZEJULA [see Warnings and Precautions].
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].
Cardiovascular Effects
Advise patients to undergo monthly blood pressure and heart rate
monitoring for the first year of treatment and then periodically thereafter
and to contact their healthcare provider if blood pressure is elevated [see
Warnings and Precautions].
Dosing Instructions
Inform patients on how to take ZEJULA [see Dosage and Administration].
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 and Use in
Specific Populations].
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].
Lactation
Advise patients not to breastfeed while taking ZEJULA and for 1 month after
the last dose [see Use in Specific Populations].
Manufactured for: TESARO, Inc. 1000 Winter St., Waltham,
MA 02451
ZEJULA is a registered trademark of TESARO, Inc.
All other trademarks referenced herein are the property of their
respective owners.
©2017, 2018, 2019 TESARO, Inc. All rights reserved.
Rev. 3: 03/2019

Pediatric Use

*CTCAE=Common Terminology Criteria for Adverse Events version 4.02
†
Neutropenia includes preferred terms of neutropenic infection and
neutropenic sepsis

Table 5: Abnormal Laboratory Findings in ≥25% of Patients
Receiving ZEJULA
Grades 1-4

Grades 3-4

Safety and effectiveness of ZEJULA have not been established in pediatric
patients.

Geriatric Use
In Trial 1 (NOVA), 35% of patients were aged ≥65 years and 8% were aged
≥75 years. 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.

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.

ZEJULA
N=367
(%)

Placebo
N=179
(%)

ZEJULA
N=367
(%)

Placebo
N=179
(%)

Decrease in
hemoglobin

85

56

25

0.5

Decrease in
platelet count

72

21

35

0.5

Decrease in
WBC count

66

37

7

0.7

Decrease
in absolute
neutrophil count

53

25

21

2

Increase in AST

36

23

1

0

There is no specific treatment in the event of ZEJULA overdose, and
symptoms of overdose are not established. In the event of an overdose,
healthcare practitioners should follow general supportive measures and
should treat symptomatically.

Increase in ALT

28

15

1

2

PATIENT COUNSELING INFORMATION

Hepatic Impairment
No dose adjustment is needed in patients with mild hepatic impairment
according to the National Cancer Institute – Organ Dysfunction Working
Group (NCI-ODWG) criteria. The safety of ZEJULA in patients with moderate
to severe hepatic impairment is unknown.

OVERDOSAGE

N=number of patients; WBC=white blood cells; ALT=Alanine
aminotransferase; AST=Aspartate aminotransferase

Advise the patient to read the FDA-approved patient labeling.
MDS/AML
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Novel Metastatic
Strategies Gain Traction
by ANDREW D. SMITH

EMBOLDENED BY STRONG EVIDENCE from a
mounting number of positive trials, investigators are growing confident that localized
therapy in oligometastatic disease across
cancers may soon lead to a new staging system
and become standard of care (SOC). The tasks
ahead are to learn more about why some
patients respond better than others and to
improve patient selection.
Oligometastatic cancer is a transitional
disease that, while not yet systemic, may have
spread to 1 or more sites in the body beyond
the primary site (FIGURE 11). It is increasingly addressed with surgery, if needed, at
the primary site, followed by resection and/or
ablation at the metastatic sites. Multiple phase
III trials are underway to clarify the value of
these interventions.
Although much excitement has developed
for localized treatment in patients with oligometastatic cancer, it wasn’t always this way.
In 1995, the paper that coined the term “oligometastatic cancer” to hypothesize a potentially
curable middle state between purely localized (secondary) and fully metastatic disease
evoked little support.2 The idea that many
metastatic cancers should be locally treated
is still controversial, but a growing number
of studies support this once very unorthodox
notion (FIGURE 23).
The first phase II trial to report results
found that adding local treatment to systemic
therapy nearly tripled progression-free
survival (PFS) in patients with non–small
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cell lung cancer (NSCLC).4,5 Several more
randomized phase II trials have found that
localized treatment delays both progression
and death (and may produce some cures) in
patients whose disease appears to meet the
somewhat hazy definition of oligometastatic
cancer. The most recent trial to report, which
enrolled 99 patients with various primary
tumor sites, found that SOC plus stereotactic ablative radiotherapy (SABR) led to an
absolute improvement in overall survival
(OS) of 13 months.6
At least 9 phase III trials designed to test the
efficacy of local treatment—either surgery or
stereotactic radiotherapy or both—on oligometastatic cancers that originated in the breast,
lung, or prostate are currently enrolling.7

A SPECTRUM OF DISEASE
“The prevailing view in 1995 was that cancer
is fully metastatic as soon it spreads beyond
the primary tumor and
that local treatment is
not useful,” said Ralph
R. Weichselbaum, MD,
of the Ludwig Center for
Metastasis Research at the
University of Chicago, who
cowrote that initial paper
RALPH R.
WEICHSELBAUM, MD
with Samuel Hellman, MD,
a 2016 Giants of Cancer Care® award winner
and former dean of the Division of Biological
Sciences and the Pritzker School of Medicine
at the University of Chicago. “We argued

that what was called metastatic cancer actually
encompasses a spectrum
of disease that varies in
the pace of its growth and
extent of its spread and
that relatively slow-paced
SAMUEL
cancers with relatively few
HELLMAN, MD
metastases could be classified as oligometastatic. The implication of
this concept is that such cancers might be
combated or cured with local treatment
(TABLE 8). The paper ran as an editorial because reviewers rejected it, and I
had colleagues come up to me after it ran
to tell me that they didn’t like it, which is
really unusual.”
Over the next 10 years, investigators
published just 12 papers that even mentioned
oligometastatic cancer,9 but Weichselbaum
and Hellman, along with several colleagues at
the University of Chicago and a few researchers elsewhere, kept returning to the idea. The
papers they produced—which included the first
phase I trial as well as molecular and animal
experiments to define the basis of oligometastasis—eventually got others interested.
The spread of noninvasive SABR devices,
also known as stereotactic body radiation therapy devices, also spurred interest by making
local therapy feasible for many metastases that
were ill-suited to surgical removal.
The trickle of research grew first into a
stream and then into a flood. Investigators

OLIGOMETASTATIC TUMORS
published 366 papers that mentioned oligometastatic cancer between 2006 and 2015 and
more than twice that number since 2016.10
“The concept moved very quickly from relative obscurity to clinical trials, and I went
from worrying that research was advancing
too slowly to worrying that it was advancing
too quickly,” said Weichselbaum, who estimates that, about 90,000 Americans have
oligometastatic breast (14,000), lung (50,000),
prostate (10,000), or colorectal cancer (14,000),
which, if confirmed, has the potential to make
oligometastatic disease much more important
that previously thought.
“I wasn’t sure we had learned enough
about separating oligometastatic disease
from more aggressive cancers to figure out
which patients would be most likely to benefit from local treatment, and I worried that
a potentially effective idea for curing significant numbers of patients would be falsely
discredited because it was tested on the wrong
patients. I breathed a big sigh of relief when
the positive results started coming in.”
The first data from a randomized, controlled
trial arrived in 2016, when investigators
reported preliminary results in 49 patients who
underwent standard first-line systemic therapy for non–small cell lung cancer and emerged
from that treatment with ≤3 metastatic lesions
and an ECOG performance status score of 2 or
less. Those patients were randomized to either
local consolidative therapy (radiotherapy or
surgery on all lesions) plus standard maintenance/observation or standard maintenance/
observation alone. After a median follow-up of
12.39 months, median PFS was 11.9 months
(90% CI, 5.7-20.9) in the local consolidative
therapy (LCT) group and 3.9 months (95% CI,
2.3-6.6) in the control group. Adverse events
(AEs) were similar between groups, with no
grade 4 AEs or deaths due to treatment.4,5

with LCT plus maintenance/observation and
4.4 months (95% CI, 2.2-8.3) with maintenance/observation alone (P = .022). The more
recent analysis also found an OS benefit of 2
years: LCT median of 41.2 months (95% CI,
18.9 months-not reached) versus a maintenance/observation-only median of 17.0 months
(95% CI, 10.1-39.8).5
A smaller phase II trial—this one in patients
with oligometastatic NSCLC (in this case
defined as ≤5 metastases), no targetable EGFR
or ALK mutations, and stable disease after
induction chemotherapy—was also stopped after
interim analysis found significantly better PFS
in patients who underwent SABR before maintenance therapy. Median PFS was 9.7 months
among the 14 patients who received SABR plus
maintenance and 3.5 months for the 15 patients
who received maintenance alone.12
Localized treatment has also shown promise
in patients with other types of oligometastatic cancers.
Investigators in the Netherlands randomized 62 men with asymptomatic oligorecurrent
prostate cancer to either observation or
surgery/SABR on detected lesions. The
primary endpoint was androgen deprivation
therapy (ADT)–free survival. ADT was started

at symptomatic progression, progression to
more than 3 metastases, or local progression
of known metastases. After a median follow-up
of 3 years (interquartile range, 2.3-3.75 years),
the median ADT-free survival was 21 months
(80% CI, 14-29) for the local therapy group
and 13 months (80% CI, 12-17) for the surveillance group (HR for progression, 0.60; 80%
CI, 0.40-0.90).13
Another phase II trial focused on patients
with liver cancer. Investigators in several
European countries randomized 119 patients
with ≤10 unresectable colorectal liver metastases to systemic treatment alone or systemic
treatment plus radiofrequency ablation. After
a median follow up of 9.7 years, 39 of 60
(65.0%) in the combined modality arm and 53
of 59 (89.8%) in the systemic treatment arm
had died. Median OS was 45.6 months (95%
CI , 30.3-67.8) in the combined modality arm
versus 40.5 months (95% CI , 27.5-47.7) in the
systemic treatment arm. There was a statistically significant difference in OS in favor of
the combined modality arm (HR, 0.58; 95% CI,
0.38-0.88; P = .01).14
The phase II SABR-COMET study enrolled
99 patients with different cancers whose
disease had returned in up to 5 places after

FIGURE 1. INEFFICIENT METASTATIC PROCESS PROVIDES A WINDOW FOR LOCALIZED CURATIVE THERAPY 1
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POSITIVE EARLY RESULTS
The initial intent of the study was to enroll
94 patients,11 but those preliminary results
were good enough to end the phase II trial
immediately and allow crossover. The investigators did keep following those 49 patients,
however, and recently reported long-term
results that were just as promising as those
first numbers. With an updated median
follow-up of 38.8 months (range, 28.3-61.4),
median PFS was 14.2 months (95% CI, 7.4-23.1)
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An understanding of this slow start to widespread metastasis gave rise to the theory that surgery or stereotactic ablative
radiotherapy applied during the oligometastatic stage, generally defined as ≤5 metastases, would have curative potential.
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primary treatment. Investigators randomized those patients 2:1 between palliative SOC
treatments and SOC plus SABR for all metastatic lesions. Median PFS was 12.0 months
(95% CI, 6.9-30.0 ) in the radiation arm
compared with 6.0 months (95% CI, 3.4-7.1)
for control patients (P = .001). Median OS was
41 months (95% CI, 26 months-upper limit not
reached) for SABR patients and 28 months
(95% CI, 19-33) in the SOC arm. The P value for
the OS benefit was .09, satisfying the primary
endpoint. Significant AEs (grade 2 or higher),
including 3 treatment-related deaths, occurred
in 30% of radiation therapy patients and 9% of
patients who received palliative care. SABR
treatment was not associated with significant
changes in quality of life.15
A number of women in the SABR-COMET
study had breast cancer, although to date
no randomized trial results exclusively
for patients with breast cancer have been
published. The first such trial that is expected
to report data is a phase II/III that is designed
to treat 128 women in its initial phase.16

RETROSPECTIVE STUDIES
SUPPORT FINDINGS
“In addition to those relatively few randomized,
controlled trials that
have reported data, a fair
number of single-arm studies analyze retrospective
data, and they also tend to
MICHAEL T.
suggest that removing or
MILANO, MD, PHD
ablating metastases can
significantly improve outcomes for patients
with oligometastatic cancer,” said Michael
T. Milano, MD, PhD, a professor of radiation
oncology at the University of Rochester School
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of Medicine and Dentistry in New York.
Milano has co-authored several of those
retrospective data analyses, and he was the
lead author of what appears to be the largest
single-arm prospective study of local therapy
in patients with oligometastatic breast cancer.
Milano and his colleagues provided hypofractionated stereotactic radiation therapy
in varying doses to 48 patients with breast
cancer with up to 5 metastases. The study’s
main goal was to find factors that predicted
response to local treatment. It found several,
the most significant of which was the difference between the 12 women with bone-only
metastases (BO) and the remaining 36
women. The 5-year and 10-year OS rates were
83% and 75%, respectively, for patients with
BO versus 31% and 17%, respectively, for all
other patients (P = .002).17
“We’re still in the early stages of determining which patients truly have the type
of oligometastatic cancer that is most likely
to benefit from local treatment,” Milano said.
“Everyone who works in this space has seen
some patients who don’t appear to benefit
and others who seem to be cured, and now
we have to figure out whether the radiotherapy really is helping the patients who do
well and, if so, which patients are the ones
who will benefit.”
Some experts believe that trial results to
date, although not definitive, have been good
enough to justify the routine use of SABR
for oligometastatic cancer in regular clinical
practice. Radiation oncologist David Palma,
MD, PhD, a clinical scientist at the Ontario
Institute for Cancer Research and the leader
of the SABR-COMET study, has said that,
when SABR is carefully delivered by an
experienced team, the benefits now appear

to outweigh the risks. Palma said that every
physician should at least consider SABR as a
treatment option or even the SOC for patients
with oligometastatic cancer.18
Other experts believe it’s too early for most
clinical practices to begin offering aggressive local therapy to all of their patients with
oligometastatic cancers. “With the information that’s being unveiled
from numerous ongoing
studies, treatment guidelines may soon change,
but they haven’t changed
yet,” said Mara Antonoff,
MD, an assistant professor
MARA
of thoracic and cardioANTONOFF, MD
vascular surgery at The
University of Texas MD Anderson Cancer
Center in Houston.
“Centers of excellence that have experience
with these trials may be ready to offer aggressive local therapy for oligometastatic disease
as an option for select groups of nontrial
patients after multidisciplinary review.
However, this is an area of ongoing investigation,” noted Antonoff. “We need to prove that
these treatment strategies are consistently
safe, as well as to determine which patients
they will benefit the most, before they are
practiced widely.”
A large number of ongoing trials will
provide more evidence about which oligometastatic cancers, if any, benefit from
particular types of local treatment. A
search of ClinicalTrials.gov for trials that
mention oligometastatic cancer and are
either “recruiting” or “active, not recruiting”
returns more than 100 results.19 A search for
phase III trials in patients with oligometastatic cancer returns 15 results.20

OLIGOMETASTATIC TUMORS
RADIOTHERAPY WITH IMMUNOTHERAPY
Among the most intriguing of the many trials
underway are several that combine local radiotherapy with immune checkpoint inhibitors
(ICIs) rather than chemotherapy. Preclinical studies indicate that the damage that radiotherapy
does to tumor cells can make immunologically
“cold” tumors into “hot” tumors that the immune
system can recognize and attack.21 Therefore, it
is possible that the combination of radiotherapy
and ICIs would produce a synergistic effect, most
notably by increasing the percentage of patients
who responded to ICI treatment.
The randomized, controlled phase II trials
published to date have included some patients
who used ICIs as systemic therapy, but not
enough to establish whether there is synergy.
Some promising data, however, emerged
from a nonrandomized, noncontrolled trial
of local ablative therapy and pembrolizumab
(Keytruda) in 45 patients with oligometastatic NSCLC, defined for this study as ≤4
metastatic sites. Median PFS from the time of
localized treatment was 19.1 months (95% CI,
9.4-28.7), which was significantly greater than
the historical median of 6.6 months (P = .005).
Overall mean survival at 12 months was 90.9%
and 77.5% at 24 months.22
The phase III Lonestar Trial could provide
definitive answers about the potential
synergy between radiotherapy and ICIs. It
is the follow-up to that first phase II trial
that published preliminary results for the
46 patients with oligometastatic NSCLC
in 2016. Investigators will randomize 270
patients who take nivolumab (Opdivo) and
ipilimumab (Yervoy) for metastatic NSCLC
to either maintenance alone or maintenance
plus LCT for all metastases. The estimated
study completion date is late 2022.23
“If the phase III trials produce positive
results, they will obviously change standards
of care, but that’s still just the first step,” said
Weichselbaum. “The next challenge will be to
look at what will presumably be heterogeneous
trial results and figure out why some people
responded to local treatment better than
others and then use that information, along
with our steadily increasing understanding of
cancer biology, to build a clinical and molecular staging system for metastatic cancers.” n
For a full list of references,
see the article at

Targeted High-Dose Radiation Improves PFS,
Progression in Oligometastatic Prostate Cancer
by JASON HARRIS

IN MEN WITH OLIGOMETASTATIC PROSTATE
CANCER (OMPC), treatment with stereotactic ablative radiation (SABR) led to significant improvements
in progression-free survival (PFS), especially in highrisk mutation-negative patients, and confirmed the
value of tests for predicting benefit from SABR,
according to findings from the phase II ORIOLE
trial presented at the 61st Annual Meeting of the
American Society for Radiation Oncology. SABR also
stimulated levels of immune system activity that were
thought impossible to achieve in prostate cancer.1
Patients (N = 54) were randomized 2:1 to SABR
or observation for 6 months following evidence of
disease spread to a limited number of sites outside
the prostate after treatment with surgery or radiation. Those in the treatment arm received SABR to the
metastatic sites outside of the prostate.
More than a year after treatment, median PFS was
not reached in the SABR arm versus 5.8 months in
the observation arm (HR, 0.30; 95% CI, 0.11-0.81;
P =.0023). At 6 months, 19% of patients in the SABR
arm experienced progression compared with 61% in
the observation arm (P = .005). Neither arm received
any additional treatment.
“ORIOLE provides additional
randomized trial data to support
what previous studies have been
suggesting,” lead author Ryan
Phillips, MD, PhD, chief resident
in radiation oncology at the Johns
Hopkins School of Medicine in
RYAN PHILLIPS,
Baltimore, Maryland, said in a
MD, PHD
news release.2 “Compared with
retrospective reports, our study provides a higher
level of evidence that SABR benefits these patients
because we can see how the patients who didn’t get
SABR did in comparison.”
Previous results have demonstrated that high-dose
radiation is safe and effective for men with localized or nonmetastatic prostate cancer. However,
physicians have generally considered OMPC,
cancer that has been treated and later returned to a
limited number of other parts of the body (≤3 sites),
to be incurable.
The primary endpoint in ORIOLE, the second
randomized clinical trial to report findings on SABR
for OMPC, was progression at 6 months as assessed
by prostate-specific antigen increase, conventional
imaging, or symptomatic decline. Thirty-five patients
in the SABR arm received prostate-specific membrane
antigen-based positron emission tomography (PET)/

computed tomography (CT) imaging at baseline and
at 6 months. The 19 patients who had total consolidation, meaning no additional untreated lesions,
had significantly longer median PFS (unreached vs
11.8 months; P =.003) and distant metastasis-free
survival (29 vs 6.0 months; P = .0008) compared
with those who had subtotal consolidation (n = 16).
Furthermore, patients with total consolidation were
less likely to develop new lesions at 6 months (16% vs
63%; P = .006).
“Importantly, patients with
subtotal consolidation had more
new lesions. It isn’t just that the
untreated lesions are continuing
to grow,” Phuoc Tran, MD, PhD,
principal investigator of the trial
and an associate professor of
PHUOC TRAN,
radiation oncology and molecMD, PHD
ular radiation sciences at the
Johns Hopkins Kimmel Cancer Center, said in a
news release. “This phenomenon suggests that
treating macroscopic metastatic disease alters
the natural history of the disease; that existing
macroscopic metastases can influence the nonvisible or microscopic disease development into new
visible metastases.”
Tran added that SABR also induced an expansion
of more T-cell clones. Investigators found “significant,
measurable changes” in the T cells of patients on the
SABR arm when they analyzed blood cells collected
prior to radiation therapy and 90 days after treatment.
“This is the first bit of evidence that I’m aware of
showing that SABR can induce a systemic immune
response in patients with prostate cancer,” Tran said.
“Cancer of the prostate is a tumor that does not typically incite a response from the immune system, so
seeing this response is exciting. There is still much
work to be done to understand how radiation and the
immune system interact.”
ORIOLE investigators used bone scans, magnetic
resonance imaging, and CT—all standard tests—to
identify eligible patients based on metastatic sites.
But prostate-specific membrane antigen PET, a more
sensitive, advanced imaging technology, was used
to positive effect. And circulating tumor DNA testing
was also found helpful in this context. “There may be
a measurable circulating mutational profile that would
help us determine who will benefit versus who would
do better with another approach,” Phillips said. n

For a full list of references,
see the article at
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Atezolizumab Combo Shows Overall Survival Benefit
in PD-L1–High Squamous NSCLC
by JASON M. BRODERICK

THE ADDITION OF ATEZOLIZUMAB (Tecentriq)
to carboplatin and nab-paclitaxel (Abraxane)
showed a clinical overall survival (OS) benefit
in a subgroup of patients with advanced squamous non–small cell lung cancer (NSCLC) and
a high level of PD-L1 expression, according to
final data from the phase III IMpower131 trial
presented at the 2019 World Conference on
Lung Cancer (WCLC).1
Among PD-L1–high (TC3 or IC3) patients,
the median OS was 23.4 months (95% CI, 17.8
months-not evaluable) with the atezolizumab
triplet compared with 10.2 months (95% CI,
7.1-17.5) in patients receiving carboplatin
plus nab-paclitaxel alone (HR, 0.48; 95% CI,
0.29-0.81) (TABLE).1
“In this specific subgroup
of patients, we had a reduction in the risk of death
of more than 50%,” said
Federico Cappuzzo, MD,
director of medical oncology
at Azienda Unità Sanitaria
FEDERICO
Locale della RomagnaCAPPUZZO, MD
Ravenna, Italy. “A meaningful
survival difference was observed in patients
with strongly PD-L1–positive tumors, suggesting
that they may benefit from combining carboplatin and nab-paclitaxel with atezolizumab.”
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The multicenter, open-label phase III
IMpower131 study randomized 1021 chemotherapy-naïve patients with stage IV
squamous NSCLC to upfront treatment with

atezolizumab, carboplatin, and paclitaxel (arm
A); atezolizumab, carboplatin, and nab-paclitaxel (arm B); or the control arm of carboplatin
and nab-paclitaxel (arm C).

TA B L E . F I N A L O V E R A L L S U R V I VA L D ATA I N P D - L 1 S U B G R O U P S 1

ITT Population

Median OS (95% CI), months

Arm B: Atezolizumab + CnP
(n = 343)

Arm C: CnP
(n = 340)

14.2 (12.3-16.8)

13.5 (12.2-15.1)

HR (95% CI)

0.88 (0.73-1.05)
.1581

P -value

PD-L1 Negative

Median OS (95% CI), months

Arm B: Atezolizumab + CnP
(n = 160)

Arm C: CnP
(n = 171)

14.0 (11.2-16.7)

12.5 (10.6-14.3)

HR (95% CI)

0.87 (0.67-1.13)

PD-L1 Low

Median OS (95% CI), months

Arm B: Atezolizumab + CnP
(n = 136)

Arm C: CnP
(n = 125)

12.8 (11.2-16.2)

15.5 (12.7-18.1)

HR (95% CI)

1.08 (0.81-1.45)

PD-L1 High

Median OS (95% CI), months
HR (95% CI)

Arm B: Atezolizumab + CnP
(n = 47)

Arm C: CnP
(n = 44)

23.4 (17.8-not evaluable)

10.2 (7.1-17.5)
0.48 (0.29-0.81)

CnP indicates carboplatin and nab-paclitaxel; ITT, intention-to-treat; OS, overall survival.
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For arm A (n = 338), the induction phase
consisted of 4 or 6 cycles of atezolizumab (1200
mg) plus carboplatin (area under the curve
[AUC] 6) and paclitaxel (200 mg/m2), administered on day 1 of each 21-day cycle. Patients
then received maintenance atezolizumab every
3 weeks as long as a clinical benefit continued
to occur and there was no disease progression.
The induction phase for arm B (n = 343)
involved 4 to 6 cycles of atezolizumab
(1200 mg), carboplatin (AUC 6), and nab-paclitaxel (100 mg/m2). Patients received
atezolizumab and carboplatin on day 1 of
each 21-day cycle. This was followed by
the same maintenance atezolizumab regimen as in arm A.
For arm C (n = 340), induction included
4 or 6 cycles of carboplatin and nab-paclitaxel
(100 mg/m2). Patients received carboplatin
on day 1 of each 21-day cycle, and nab-paclitaxel was administered on days 1, 8, and 15

of each 21-day cycle. The maintenance phase
consisted of best supportive care.
The co-primary endpoints for the IMpower131
study were progression-free survival (PFS) and
OS. The analysis presented at the WCLC was
a comparison only of arm B versus arm C. The
study design stipulated that the nab-paclitaxel
arm (B) must first demonstrate a statistically
significant OS benefit versus the control arm (C)
before the paclitaxel arm (A) can be compared
with the control arm for PFS and OS.
In the overall patient population, no OS benefit accrued with the addition of atezolizumab. At
a median follow-up of 25.5 months, the median
OS was 14.2 months in the atezolizumab arm
versus 13.5 months with chemotherapy alone
(HR, 0.88; 95% CI, 0.73-1.05; P = .1581).
The trial did, however, meet its co-primary
endpoint of PFS. At a median follow-up of
17.1 months, the median PFS was 6.3
months (95% CI, 5.7-7.1) with the addition

of atezolizumab versus 5.6 months (95% CI,
5.6-5.7) with chemotherapy alone (HR, 0.71; 95%
CI, 0.60-0.85; P = .0001).2 The 12-month PFS
rates were 24.7% versus 12.0%, respectively.
Regarding safety, grade 3/4 and serious treatment-related adverse events occurred in 68.0%
versus 56.9% and 20.4% versus 10.5% of the
atezolizumab and control arms, respectively. n
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Nivolumab Demonstrates Encouraging OS Rates at 5 Years
by GINA COLUMBUS

this setting, the company stated (FIGURE2).
“CheckMate 017 and [CheckMate] 057
are the first phase III trials to report 5-year
outcomes for a PD-1 inhibitor in previously
treated advanced NSCLC, demonstrating a
greater than 5-fold increase in 5-year OS
rates with nivolumab (13.4%) compared with
docetaxel (2.6%). Nivolumab remained well

tolerated with no new safety signals,” Scott
Gettinger, MD, professor of internal medicine
(medical oncology) at Yale Cancer Center,
who presented the findings at the WCLC,
stated in another press release.3
Historical outcomes for patients with
advanced NSCLC have been poor, with 5-year
OS rates of <5% with standard chemotherapy.
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n Nivolumab
n Docetaxel
48.0%
Overall survival (%)

TREATMENT WITH NIVOLUMAB (Opdivo) was
associated with a 5-year overall survival
(OS) rate of 13.4% compared with 2.6% with
docetaxel in patients with previously treated
non–small cell lung cancer (NSCLC), according to long-term pooled efficacy and safety
data from the phase III CheckMate 017 and
CheckMate 057 trials that were presented
at the 2019 World Conference on Lung
Cancer (WCLC).1
The OS benefit with
nivolumab was observed
across all patient
subgroups, including
those with PD-L1 expression on <1% of tumor cells,
stated Bristol-Myers Squibb
SCOTT
(BMS), the developer of the
GETTINGER, MD
PD-1 inhibitor, in a press
release. Additionally, the safety profile for
nivolumab was consistent with prior findings
of the agent in the second-line setting, and
no new safety signals were observed with the
longer follow-up.
The pooled 5-year analysis is the longest
follow-up reported from any randomized
phase III trial of a checkpoint inhibitor in

34.3%
26.9%

17.1%

14.2%

13.5%

13.4%

8.2%
4.6%
12 Months

24 Months

36 Months

48 Months

2.6%
60 Months
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Personalization Is the Key
to Immunotherapy

Median OS, months (95% CI)

Corey J. Langer, MD,
discusses the KEYNOTE-021 and the future
of immunotherapy for
the treatment of patients
with non–small cell lung
cancer (NSCLC). Langer,
director, thoracic oncology, at Penn
Medicine, suggests that personalizing
treatment and drawing information from
the profiles of those patients may provide
answers to ongoing questions about which
patients will see the most benefit from
these agents.

Median PFS, months (95% CI)

Initial Results of AMG 510
Show Favorable Profile
Ramaswamy Govindan,
MD, professor of medicine, Washington University School of Medicine,
discusses the results of
a phase I study looking
at safety, tolerability,
pharmacokinetics (PK), and efficacy of the
KRAS G12C inhibitor AMG 510. Investigators hope to see similar trends regarding
safety, PK, and efficacy when more data
becomes available.
FOR MORE VISIT: onclive.com/link/6491

Updated Quality-of-Life Data
Favors Brigatinib
Results of the ALTA-1L
trial demonstrate that
Brigatinib (Alunbrig) has
superior health-related quality of life when
compared with crizotinib
(Xalkori) in patients with
ALK-positive NSCLC who have not previously been treated with an ALK inhibitor,
according to Rosario Garcia Campelo,
MD. A favorable safety profile was seen in
patients including those with brain metastases, said Campelo, a medical oncologist,
University Hospital A Caruña, Spain.
FOR MORE VISIT: onclive.com/link/6492
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Docetaxel (n = 427)

11.1 (9.2-13.1)

8.1 (7.2-9.2)

HR (95% CI)

0.68 (0.59-0.78)
2.5 (2.2-3.5)

3.5 (3.1-4.2)

HR (95% CI)
ORR

Median DOR, months (95% CI)

0.79 (0.68-0.92)
19.7%

11.2%

Nivolumab (n = 64)

Docetaxel (n = 48)

19.9 (11.4-30.8)

5.6 (4.4-7.0)

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

Nivolumab was FDA approved in 2015 for
the treatment of patients with metastatic
NSCLC following progression on or after
platinum-based chemotherapy. Patients with
EGFR or ALK alterations should experience
disease progression on a targeted therapy
for these molecular abnormalities prior to
receiving therapy with the PD-1 inhibitor.
The approval of nivolumab in this
setting was based on earlier data from
CheckMate 017 and CheckMate 057, both of
which demonstrated an improved OS with
nivolumab compared with docetaxel in this
patient population. All patients had an ECOG
performance status of 0 to 1.
The pooled analysis of CheckMate 017
and CheckMate 057, both randomized
phase III studies, was designed to determine the long-term efficacy and safety of
nivolumab in a larger population of patients
(N = 854) with previously treated NSCLC
across both squamous and nonsquamous
histologies (TABLE 2).
In both studies, patients who experienced
disease progression during or after first-line
platinum-based chemotherapy were randomized 1:1 to receive nivolumab at 3 mg/kg
once every 2 weeks or docetaxel at 75 mg/
m 2 once every 3 weeks until progression
or unacceptable toxicity. After completion of the primary analysis, patients in
the docetaxel arm who were no longer
experiencing benefit from the treatment
were permitted to cross over to receive
nivolumab. The primary endpoint in both
studies was OS.
At 5 years of follow-up, 50 patients on the
nivolumab arm and 9 patients receiving
docetaxel were alive. The baseline characteristics of the 5-year survivors in both
arms were similar to the overall population
as well as to those who survived <1 year,

except for a higher percentage of patients
with an ECOG performance status of 0 or
with PD-L1 expression <1% on nivolumab,
and an ECOG performance status of 0 and
stage IIIB NSCLC on docetaxel.
Results showed that among the patients
who achieved an objective response to
nivolumab, 32.2% of patients continued to
have a response at 5 years compared with
0% of patients who received treatment with
docetaxel. The median duration of response
was 19.9 months and 5.6 months for the
nivolumab and docetaxel arms, respectively.
The 5-year progression-free survival rate
was 8.0% with nivolumab compared with 0%
for those who received docetaxel.
Between 3 and 5 years of follow-up, 8 of
the 31 (26%) nivolumab-treated patients
reported a treatment-related adverse event
(AE), one (3%) of which was of grade 3/4. The
most common AE with a potential immunological cause—also known as a select
AE—was related to skin, in 4 (13%) patients,
none of which were of grade 3/4.
“Since the US [FDA] approval in secondline non–small cell lung cancer in 2015,
Opdivo has become an important treatment option for this population of patients,
who historically faced 5-year survival rates
of less than 5% when treated with standard chemotherapy,” Sabine Maier, MD,
development lead, Thoracic Cancers, BMS,
stated in the press release. “The long-term
survival outcomes from these 2 studies in
a large patient population add to the body
of evidence supporting the durability of
Opdivo-based regimens, which has now
been demonstrated across multiple tumor
types and lines of therapy.” n
For a full list of references,
see the article at

/link/6462.
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FOR MORE VISIT: onclive.com/link/6490

Nivolumab (n = 427)

NOW APPROVED
The FIRST AND ONLY oral dual PI3K-δ and PI3K-γ inhibitor that targets malignant
B cells and the tumor microenvironment.1,2
COPIKTRA is a kinase inhibitor indicated for the treatment of adult patients with1:
• Relapsed or refractory CLL or SLL after at least 2 prior therapies
• Relapsed or refractory FL after at least 2 prior systemic therapies
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 confirmatory trials.

VISIT COPIKTRAHCP.COM/NOWAPPROVED FOR MORE INFORMATION
CLL, chronic lymphocytic leukemia; FL, follicular lymphoma; PI3K, phosphoinositide 3-kinase; SLL, small lymphocytic lymphoma.

IMPORTANT SAFETY INFORMATION
WARNING: FATAL AND SERIOUS TOXICITIES: INFECTIONS, DIARRHEA OR COLITIS, CUTANEOUS REACTIONS, and PNEUMONITIS
• Fatal and/or serious infections occurred in 31% of COPIKTRA-treated patients. Monitor for signs and symptoms of infection. Withhold
COPIKTRA if infection is suspected.
• Fatal and/or serious diarrhea or colitis occurred in 18% of COPIKTRA-treated patients. Monitor for the development of severe diarrhea
or colitis. Withhold COPIKTRA.
• Fatal and/or serious cutaneous reactions occurred in 5% of COPIKTRA-treated patients. Withhold COPIKTRA.
• Fatal and/or serious pneumonitis occurred in 5% of COPIKTRA-treated patients. Monitor for pulmonary symptoms and interstitial
infiltrates. Withhold COPIKTRA.
WARNINGS AND PRECAUTIONS
Infections: Serious, including fatal (18/442; 4%), infections occurred in 31% of patients receiving COPIKTRA 25 mg BID (N=442). The most
common serious infections were pneumonia, sepsis, and lower respiratory infections. Median time to onset of any grade infection was
3 months (range: 1 day to 32 months), with 75% of cases occurring within 6 months. Treat infections prior to initiation of COPIKTRA. Advise
patients to report new or worsening signs and symptoms of infection. For grade 3 or higher infection, withhold COPIKTRA until infection is
resolved. Resume COPIKTRA at the same or reduced dose. Serious, including fatal, Pneumocystis jirovecii pneumonia (PJP) occurred in 1% of
patients taking COPIKTRA. Provide prophylaxis for PJP during treatment with COPIKTRA and following completion of treatment with
COPIKTRA until the absolute CD4+ T cell count is greater than 200 cells/µL. Withhold COPIKTRA in patients with suspected PJP of any grade,
and permanently discontinue if PJP is confirmed. Cytomegalovirus (CMV) reactivation/infection occurred in 1% of patients taking COPIKTRA.
Consider prophylactic antivirals during COPIKTRA treatment to prevent CMV infection including CMV reactivation. For clinical CMV infection
or viremia, withhold COPIKTRA until infection or viremia resolves. If COPIKTRA is resumed, administer the same or reduced dose and monitor
patients for CMV reactivation by PCR or antigen test at least monthly.
Diarrhea or Colitis: Serious, including fatal (1/442; <1%), diarrhea or colitis occurred in 18% of patients receiving COPIKTRA 25 mg BID
(N=442). Median time to onset of any grade diarrhea or colitis was 4 months (range: 1 day to 33 months), with 75% of cases occurring by
8 months. The median event duration was 0.5 months (range: 1 day to 29 months; 75th percentile: 1 month). Advise patients to report any
new or worsening diarrhea. For patients presenting with mild or moderate diarrhea (Grade 1-2) (i.e., up to 6 stools per day over baseline) or
asymptomatic (Grade 1) colitis, initiate supportive care with antidiarrheal agents, continue COPIKTRA at the current dose, and monitor the
patient at least weekly until the event resolves. If the diarrhea is unresponsive to antidiarrheal therapy, withhold COPIKTRA and initiate
supportive therapy with enteric acting steroids (e.g., budesonide). Monitor the patient at least weekly. Upon resolution of the diarrhea,
consider restarting COPIKTRA at a reduced dose. For patients presenting with abdominal pain, stool with mucus or blood, change in bowel
habits, peritoneal signs, or with severe diarrhea (Grade 3) (i.e., > 6 stools per day over baseline), withhold COPIKTRA and initiate supportive
therapy with enteric acting steroids (e.g., budesonide) or systemic steroids. A diagnostic work-up to determine etiology, including
colonoscopy, should be performed. Monitor at least weekly. Upon resolution of the diarrhea or colitis, restart COPIKTRA at a reduced dose.
For recurrent Grade 3 diarrhea or recurrent colitis of any grade, discontinue COPIKTRA. Discontinue COPIKTRA for life-threatening
diarrhea or colitis.
Cutaneous Reactions: Serious, including fatal (2/442; <1%), cutaneous reactions occurred in 5% of patients receiving COPIKTRA 25 mg
BID (N=442). Fatal cases included drug reaction with eosinophilia and systemic symptoms (DRESS) and toxic epidermal necrolysis (TEN).
Median time to onset of any grade cutaneous reaction was 3 months (range: 1 day to 29 months, 75th percentile: 6 months) with a median
event duration of 1 month (range: 1 day to 37 months, 75th percentile: 2 months). Presenting features for the serious events were primarily
described as pruritic, erythematous, or maculo-papular. Less common presenting features include exanthem, desquamation,
erythroderma, skin exfoliation, keratinocyte necrosis, and papular rash. Advise patients to report new or worsening cutaneous reactions.
Review all concomitant medications and discontinue any medications potentially contributing to the event. For patients presenting with
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IMPORTANT SAFETY INFORMATION (CONT’D)
Cutaneous Reactions (cont’d): mild or moderate (Grade 1-2) cutaneous reactions, continue COPIKTRA at the current dose, initiate
supportive care with emollients, antihistamines (for pruritus), or topical steroids, and monitor the patient closely. Withhold COPIKTRA for
severe (Grade 3) cutaneous reaction until resolution. Initiate supportive care with steroids (topical or systemic) or antihistamines (for
pruritus). Monitor at least weekly until resolved. Upon resolution of the event, restart COPIKTRA at a reduced dose. Discontinue
COPIKTRA if severe cutaneous reaction does not improve, worsens, or recurs. For life-threatening cutaneous reactions, discontinue
COPIKTRA. In patients with SJS, TEN, or DRESS of any grade, discontinue COPIKTRA.
Pneumonitis: Serious, including fatal (1/442; <1%), pneumonitis without an apparent infectious cause occurred in 5% of patients receiving
COPIKTRA 25 mg BID (N=442). Median time to onset of any grade pneumonitis was 4 months (range: 9 days to 27 months), with 75% of
cases occurring within 9 months. The median event duration was 1 month, with 75% of cases resolving by 2 months. Withhold COPIKTRA
in patients with new or progressive pulmonary signs and symptoms such as cough, dyspnea, hypoxia, interstitial infiltrates on a radiologic
exam, or a decline by more than 5% in oxygen saturation, and evaluate for etiology. If the pneumonitis is infectious, patients may be
restarted on COPIKTRA at the previous dose once the infection, pulmonary signs and symptoms resolve. For moderate non-infectious
pneumonitis (Grade 2), treat with systemic corticosteroids and resume COPIKTRA at a reduced dose upon resolution. If non-infectious
pneumonitis recurs or does not respond to steroid therapy, discontinue COPIKTRA. For severe or life-threatening non-infectious
pneumonitis, discontinue COPIKTRA and treat with systemic steroids.
Hepatotoxicity: Grade 3 and 4 ALT and/or AST elevation developed in 8% and 2%, respectively, of patients receiving COPIKTRA 25 mg
BID (N=442). Two percent of patients had both an ALT or AST >3 X ULN and total bilirubin >2 X ULN. Median time to onset of any grade
transaminase elevation was 2 months (range: 3 days to 26 months), with a median event duration of 1 month (range: 1 day to 16 months).
Monitor hepatic function during treatment with COPIKTRA. For Grade 2 ALT/AST elevation (>3 to 5 X ULN), maintain COPIKTRA dose and
monitor at least weekly until return to <3 X ULN. For Grade 3 ALT/AST elevation (>5 to 20 X ULN), withhold COPIKTRA and monitor at
least weekly until return to <3 X ULN. Resume COPIKTRA at the same dose (first occurrence) or at a reduced dose for subsequent
occurrences. For grade 4 ALT/AST elevation (>20 X ULN), discontinue COPIKTRA.
Neutropenia: Grade 3 or 4 neutropenia occurred in 42% of patients receiving COPIKTRA 25 mg BID (N=442), with Grade 4 neutropenia
occurring in 24% of all patients. Median time to onset of grade ≥3 neutropenia was 2 months (range: 3 days to 31 months), with 75% of
cases occurring within 4 months. Monitor neutrophil counts at least every 2 weeks for the first 2 months of COPIKTRA therapy, and at
least weekly in patients with neutrophil counts < 1.0 Gi/L (Grade 3-4). Withhold COPIKTRA in patients presenting with neutrophil counts
< 0.5 Gi/L (Grade 4). Monitor until ANC is > 0.5 Gi/L, then resume COPIKTRA at same dose for the first occurrence or at a reduced dose for
subsequent occurrences.
Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of action, COPIKTRA can cause fetal harm when administered
to a pregnant woman. Advise pregnant women of the potential risk to a fetus. Conduct pregnancy testing before initiating COPIKTRA
treatment. Advise females of reproductive potential and males with female partners of reproductive potential to use effective
contraception during treatment and for at least 1 month after the last dose.
ADVERSE REACTIONS
B-cell Malignancies Summary
Fatal adverse reactions within 30 days of the last dose occurred in 8% (36/442) of patients treated with COPIKTRA 25 mg BID. Serious
adverse reactions were reported in 289 patients (65%). The most frequent serious adverse reactions that occurred were infection (31%),
diarrhea or colitis (18%), pneumonia (17%), rash (5%), and pneumonitis (5%). Adverse reactions resulted in treatment discontinuation in 156
patients (35%) most often due to diarrhea or colitis, infection, and rash. COPIKTRA was dose reduced in 104 patients (24%) due to adverse
reactions, most often due to diarrhea or colitis and transaminase elevation. The most common adverse reactions (reported in ≥20% of
patients) were diarrhea or colitis, neutropenia, rash, fatigue, pyrexia, cough, nausea, upper respiratory infection, pneumonia, musculoskeletal
pain and anemia.
CLL/SLL
Fatal adverse reactions within 30 days of the last dose occurred in 12% (19/158) of patients treated with COPIKTRA and in 4% (7/155) of
patients treated with ofatumumab. Serious adverse reactions were reported in 73% (115/158) of patients treated with COPIKTRA and
most often involved infection (38%; 60/158) and diarrhea or colitis (23%; 36/158). COPIKTRA was discontinued in 57 patients (36%), most
often due to diarrhea or colitis, infection, and rash. COPIKTRA was dose reduced in 46 patients (29%) due to adverse reactions, most
often due to diarrhea or colitis and rash. The most common adverse reactions with COPIKTRA (reported in ≥20% of patients) were
diarrhea or colitis, neutropenia, pyrexia, upper respiratory tract infection, pneumonia, rash, fatigue, nausea, anemia and cough.
FL
Serious adverse reactions were reported in 58% of patients and most often involved diarrhea or colitis, pneumonia, renal insufficiency,
rash, and sepsis. The most common adverse reactions (≥20% of patients) were diarrhea or colitis, nausea, fatigue, musculoskeletal pain,
rash, neutropenia, cough, anemia, pyrexia, headache, mucositis, abdominal pain, vomiting, transaminase elevation, and
thrombocytopenia. Adverse reactions resulted in COPIKTRA discontinuation in 29% of patients, most often due to diarrhea or colitis and
rash. COPIKTRA was dose reduced in 23% due to adverse reactions, most often due to transaminase elevation, diarrhea or colitis, lipase
increased and infection.
DRUG INTERACTIONS
CYP3A Inducers: Coadministration with a strong CYP3A inducer may reduce COPIKTRA efficacy. Avoid coadministration with strong
CYP3A4 inducers.
CYP3A Inhibitors: Coadministration with a strong CYP3A inhibitor may increase the risk of COPIKTRA toxicities. Reduce COPIKTRA dose
to 15 mg BID when coadministered with a strong CYP3A4 inhibitor.
CYP3A Substrates: Coadministration of COPIKTRA with sensitive CYP3A4 substrates may increase the risk of toxicities of these drugs.
Consider reducing the dose of the sensitive CYP3A4 substrate and monitor for signs of toxicities of the coadministered sensitive
CYP3A substrate.
INDICATIONS AND USAGE
COPIKTRA™ (duvelisib) is indicated for:
The treatment of adult patients with relapsed or refractory CLL or SLL after at least two prior therapies
The treatment of adult patients with relapsed or refractory FL after at least two prior systemic therapies.
This indication is approved under accelerated approval based on overall response rate (ORR). Continued approval for this indication may
be contingent upon verification and description of clinical benefit in confirmatory trials.
Please see brief summary of full Prescribing Information on the following pages.
REFERENCES: 1. COPIKTRA Prescribing Information, Verastem, Inc. 2. Nicholas NS, Apollonio B, Ramsay AG. Tumor microenvironment (TME)-driven immune suppression
in B cell malignancy. Biochim Biophys Acta. 2016;1863(3):471-482.
Copyright © 2018 Verastem, Inc. All rights reserved. PM-US-DUV-18-0008. Printed in USA | October 2018
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COPIKTRA (duvelisib) Capsules, for oral use
BRIEF SUMMARY OF PRESCRIBING INFORMATION - CONSULT PACKAGE
INSERT FOR FULL PRESCRIBING INFORMATION
WARNING: FATAL AND SERIOUS TOXICITIES: INFECTIONS, DIARRHEA
OR COLITIS, CUTANEOUS REACTIONS, and PNEUMONITIS
• Fatal and/or serious infections occurred in 31% of COPIKTRA-treated patients.
Monitor for signs and symptoms of infection. Withhold COPIKTRA if infection is
suspected [see Warnings and Precautions (5.1)].
• Fatal and/or serious diarrhea or colitis occurred in 18% of COPIKTRA-treated
patients. Monitor for the development of severe diarrhea or colitis. Withhold
COPIKTRA [see Warnings and Precautions (5.2)].
• Fatal and/or serious cutaneous reactions occurred in 5% of COPIKTRA-treated
patients. Withhold COPIKTRA [see Warnings and Precautions (5.3)].
• Fatal and/or serious pneumonitis occurred in 5% of COPIKTRA-treated patients.
Monitor for pulmonary symptoms and interstitial infiltrates. Withhold COPIKTRA
[see Warnings and Precautions (5.4)].
1. INDICATIONS AND USAGE
1.1 Chronic Lymphocytic Leukemia (CLL)/Small Lymphocytic Lymphoma (SLL)
COPIKTRA is indicated for the treatment of adult patients with relapsed or refractory
CLL or SLL after at least two prior therapies.
1.2 Follicular Lymphoma (FL)
COPIKTRA is indicated for the treatment of adult patients with relapsed or refractory
FL after at least two prior systemic therapies. This indication is approved under
accelerated approval based on overall response rate (ORR) [see Clinical Studies
(14.2)]; continued approval for this indication may be contingent upon verification
and description of clinical benefit in confirmatory trials.
3 DOSAGE FORMS AND STRENGTHS
Strength

Description

25 mg

White to off-white opaque and Swedish orange opaque
capsule printed in black ink with “duv 25 mg”

15 mg

Pink opaque capsule printed in black ink with “duv 15 mg”

4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Infections
Serious, including fatal (18/442; 4%), infections occurred in 31% of patients
receiving COPIKTRA 25 mg BID (N = 442). The most common serious infections were
pneumonia, sepsis, and lower respiratory infections. Median time to onset of any
grade infection was 3 months (range: 1 day to 32 months), with 75% of cases
occurring within 6 months. Treat infections prior to initiation of COPIKTRA. Advise
patients to report any new or worsening signs and symptoms of infection. For grade
3 or higher infection, withhold COPIKTRA until infection has resolved. Resume
COPIKTRA at the same or reduced dose [see Dosage and Administration (2.3)].
Serious, including fatal, Pneumocystis jirovecii pneumonia (PJP) occurred in 1% of
patients taking COPIKTRA. Provide prophylaxis for PJP during treatment with
COPIKTRA. Following completion of COPIKTRA treatment, continue PJP prophylaxis
until the absolute CD4+ T cell count is greater than 200 cells/μL. Withhold COPIKTRA
in patients with suspected PJP of any grade, and permanently discontinue if PJP is
confirmed. CMV reactivation/ infection occurred in 1% of patients taking COPIKTRA.
Consider prophylactic antivirals during COPIKTRA treatment to prevent CMV
infection including CMV reactivation. For clinical CMV infection or viremia, withhold
COPIKTRA until infection or viremia resolves. If COPIKTRA is resumed, administer
the same or reduced dose and monitor patients for CMV reactivation by PCR or
antigen test at least monthly [see Dosage and Administration (2.3)].
5.2 Diarrhea or Colitis
Serious, including fatal (1/442; <1%), diarrhea or colitis occurred in 18% of patients
receiving COPIKTRA 25 mg BID (N = 442). The median time to onset of any grade
diarrhea or colitis was 4 months (range: 1 day to 33 months), with 75% of cases
occurring by 8 months. The median event duration was 0.5 months (range: 1 day to
29 months; 75th percentile: 1 month). Advise patients to report any new or worsening
diarrhea. For non-infectious diarrhea or colitis, follow the guidelines. For patients
presenting with mild or moderate diarrhea (Grade 1-2) (i.e. up to 6 stools per day over
baseline) or asymptomatic (Grade 1) colitis, initiate supportive care with antidiarrheal
agents as appropriate, continue COPIKTRA at the current dose, and monitor the
patient at least weekly until the event resolves. If the diarrhea is unresponsive to
antidiarrheal therapy, withhold COPIKTRA and initiate supportive therapy with
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enteric acting steroids (e.g. budesonide). Monitor the patient at least weekly. Upon
resolution of the diarrhea, consider restarting COPIKTRA at a reduced dose. For
patients presenting with abdominal pain, stool with mucus or blood, change in
bowel habits, peritoneal signs or with severe diarrhea (Grade 3) (i.e. > 6 stools per
day over baseline) withhold COPIKTRA and initiate supportive therapy with enteric
acting steroids (e.g. budesonide) or systemic steroids. A diagnostic work-up to
determine etiology, including colonoscopy, should be performed. Monitor at least
weekly. Upon resolution of the diarrhea or colitis, restart COPIKTRA at a reduced
dose. For recurrent Grade 3 diarrhea or recurrent colitis of any grade, discontinue
COPIKTRA. Discontinue COPIKTRA for life-threatening diarrhea or colitis [see
Dosage and Administration (2.3)].
5.3 Cutaneous Reactions
Serious, including fatal (2/442; <1%), cutaneous reactions occurred in 5% of patients
receiving COPIKTRA 25 mg BID (N = 442). Fatal cases included drug reaction with
eosinophilia and systemic symptoms (DRESS) and toxic epidermal necrolysis (TEN).
Median time to onset of any grade cutaneous reaction was 3 months (range: 1 day
to 29 months, 75th percentile: 6 months), with a median event duration of 1 month
(range: 1 day to 37 months, 75th percentile: 2 months). Presenting features for the
serious events were primarily described as pruritic, erythematous, or maculopapular. Less common presenting features include exanthem, desquamation,
erythroderma, skin exfoliation, keratinocyte necrosis, and papular rash. Advise
patients to report any new or worsening cutaneous reactions. Review all concomitant
medications and discontinue any medications potentially contributing to the event.
For patients presenting with mild or moderate (Grade 1-2) cutaneous reactions,
continue COPIKTRA at the current dose, initiate supportive care with emollients,
anti-histamines (for pruritus), or topical steroids, and monitor the patient closely.
Withhold COPIKTRA for severe (Grade 3) cutaneous reaction until resolution. Initiate
supportive care with steroids (topical or systemic) or anti-histamines (for pruritus).
Monitor at least weekly until resolved. Upon resolution of the event, restart
COPIKTRA at a reduced dose. Discontinue COPIKTRA if severe cutaneous reaction
does not improve, worsens, or recurs. For life-threatening cutaneous reactions,
discontinue COPIKTRA. In patients with SJS, TEN, or DRESS of any grade,
discontinue COPIKTRA [see Dosage and Administration (2.3)].
5.4 Pneumonitis
Serious, including fatal (1/442; <1%), pneumonitis without an apparent infectious
cause occurred in 5% of patients receiving COPIKTRA 25 mg BID (N = 442). Median
time to onset of any grade pneumonitis was 4 months (range: 9 days to 27 months),
with 75% of cases occurring within 9 months. The median event duration was 1
month, with 75% of cases resolving by 2 months. Withhold COPIKTRA in patients
who present with new or progressive pulmonary signs and symptoms such as cough,
dyspnea, hypoxia, interstitial infiltrates on a radiologic exam, or a decline by more
than 5% in oxygen saturation and evaluate for etiology. If the pneumonitis is
infectious, patients may be restarted on COPIKTRA at the previous dose once the
infection, pulmonary signs and symptoms resolve. For moderate non-infectious
pneumonitis (Grade 2), treat with systemic corticosteroids, and resume COPIKTRA
at a reduced dose upon resolution. If non-infectious pneumonitis recurs or does not
respond to steroid therapy, discontinue COPIKTRA. For severe or life-threatening
non-infectious pneumonitis, discontinue COPIKTRA and treat with systemic steroids
[see Dosage and Administration (2.3)].
5.5 Hepatotoxicity
Grade 3 and 4 ALT and/or AST elevation developed in 8% and 2%, respectively, in
patients receiving COPIKTRA 25 mg BID (N=442). Two percent of patients had both
an ALT or AST greater than 3 x ULN and total bilirubin greater than 2 x ULN. Median
time to onset of any grade transaminase elevation was 2 months (range: 3 days to
26 months), with a median event duration of 1 month (range: 1 day to 16 months).
Monitor hepatic function during treatment with COPIKTRA. For Grade 2 ALT/AST
elevation (greater than 3 to 5 × ULN), maintain COPIKTRA dose and monitor at least
weekly until return to less than 3 × ULN. For Grade 3 ALT/AST elevation (greater than
5 to 20 × ULN), withhold COPIKTRA and monitor at least weekly until return to less
than 3 × ULN. Resume COPIKTRA at the same dose (first occurrence) or at a reduced
dose for subsequent occurrence. For grade 4 ALT/AST elevation (greater than 20 ×
ULN) discontinue COPIKTRA [see Dosage and Administration (2.3)].
5.6 Neutropenia
Grade 3 or 4 neutropenia occurred in 42% of patients receiving COPIKTRA 25 mg BID
(N = 442), with Grade 4 neutropenia occurring in 24% of all patients. The median
time to onset of Grade ≥ 3 neutropenia was 2 months (range: 3 days to 31 months),
with 75% of cases occurring within 4 months. Monitor neutrophil counts at least
every 2 weeks for the first 2 months of COPIKTRA therapy, and at least weekly in
patients with neutrophil counts < 1.0 Gi/L (Grade 3-4). Withhold COPIKTRA in
patients presenting with neutrophil counts < 0.5 Gi/L (Grade 4). Monitor until ANC is
> 0.5 Gi/L, resume COPIKTRA at same dose for the first occurrence or a reduced dose
for subsequent occurrence [see Dosage and Administration (2.3)].
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5.7 Embryo-Fetal Toxicity
Based on findings in animals and its mechanism of action, COPIKTRA 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 and males with
female partners of reproductive potential to use effective contraception during
treatment and for at least 1 month after the last dose [see Use in Specific Populations
(8.1, 8.3), Clinical Pharmacology (12.1, 12.3)].

Adverse Reactions

6.1 Clinical Trial Experience
Because clinical trials are conducted under widely variable conditions, adverse
reaction rates observed in clinical trials of a drug cannot be directly compared with
rates in clinical trials of another drug and may not reflect the rates observed in
practice.
Summary of Clinical Trial Experience in B-cell Malignancies
The data described below reflect exposure to COPIKTRA in two single-arm, openlabel clinical trials, one open-label extension clinical trial, and one randomized,
open-label, actively controlled clinical trial totaling 442 patients with previously
treated hematologic malignancies primarily including CLL/SLL (69%) and FL (22%).
Patients were treated with COPIKTRA 25mg BID until unacceptable toxicity or
progressive disease. The median duration of exposure was 9 months (range 0.1 to 53
months), with 36% (160/442) of patients having at least 12 months of exposure. For
the 442 patients, the median age was 67 years (range 30 to 90 years), 65% were
male, 92% were White, and 93% had an Eastern Cooperative Oncology Group
(ECOG) performance status of 0 to 1. Patients had a median of 2 prior therapies. The
trials required hepatic transaminases at least ≤ 3 times upper limit of normal (ULN),
total bilirubin ≤1.5 times ULN, and serum creatinine ≤ 1.5 times ULN. Patients were
excluded for prior exposure to a PI3K inhibitor within 4 weeks. Fatal adverse
reactions within 30 days of the last dose occurred in 36 patients (8%) treated with
COPIKTRA 25mg BID. Serious adverse reactions were reported in 289 (65%) patients.
The most frequent serious adverse reactions that occurred were infection (31%),
diarrhea or colitis (18%), pneumonia (17%), rash (5%), and pneumonitis (5%).
Adverse reactions resulted in treatment discontinuation in 156 patients (35%), most
often due to diarrhea or colitis, infection, and rash. COPIKTRA was dose reduced in
104 patients (24%) due to adverse reactions, most often due to diarrhea or colitis
and transaminase elevation. The median time to first dose modification or
discontinuation was 4 months (range 0.1 to 27 months), with 75% of patients having
their first dose modification or discontinuation within 7 months.
Common Adverse Reactions
Table 1 summarizes common adverse reactions in patients receiving COPIKTRA
25mg BID, and Table 2 summarizes the treatment-emergent laboratory abnormalities.
The most common adverse reactions (reported in ≥ 20% of patients) were diarrhea
or colitis, neutropenia, rash, fatigue, pyrexia, cough, nausea, upper respiratory
infection, pneumonia, musculoskeletal pain, and anemia.

Grade ≥ 3
n (%)

Blood and lymphatic
system disorders
Neutropenia†
Anemia†
Thrombocytopenia†

151 (34)
90 (20)
74 (17)

132 (30)
48 (11)
46 (10)

Gastrointestinal disorders
Diarrhea or colitis†a
Nausea†
Abdominal pain
Vomiting
Mucositis
Constipation

222 (50)
104 (24)
78 (18)
69 (16)
61 (14)
57 (13)

101 (23)
4 (< 1)
9 (2)
6 (1)
6 (1)
1 (< 1)

General disorders and
administration site conditions
Fatigue†
Pyrexia

126 (29)
115 (26)

22 (5)
7 (2)

Hepatobiliary disorders
Transaminase elevation†b

Grade ≥ 3
n (%)

Infections and infestations
Upper respiratory tract infection†
Pneumonia†c
Lower respiratory tract infection†

94 (21)
91 (21)
46 (10)

2 (< 1)
67 (15)
11 (3)

Metabolism and nutrition
disorders
Decreased appetite
Edema†
Hypokalemia†

63 (14)
60 (14)
45 (10)

2 (< 1)
6 (1)
17 (4)

Musculoskeletal and connective
tissue disorders
Musculoskeletal pain†
Arthralgia

90 (20)
46 (10)

6 (1)
1 (< 1)

Nervous system disorders
Headache†

55 (12)

1 (< 1)

Respiratory, thoracic and
mediastinal disorders
Cough†
Dyspnea†

111 (25)
52 (12)

2 (< 1)
8 (2)

Skin and subcutaneous
tissue disorders
Rash†d

136 (31)

41 (9)

Grouped term for reactions with multiple preferred terms
a
Diarrhea or colitis includes the preferred terms: colitis, enterocolitis, colitis microscopic, colitis ulcerative,
diarrhea, diarrhea hemorrhagic
b
Transaminase elevation includes the preferred terms: alanine aminotransferase increased, aspartate
aminotransferase increased, transaminases increased, hypertransaminasemia, hepatocellular injury,
hepatotoxicity
c
Pneumonia includes the preferred terms: All preferred terms containing “pneumonia” except for “pneumonia
aspiration”; bronchopneumonia, bronchopulmonary aspergillosis
d
Rash includes the preferred terms: dermatitis (including allergic, exfoliative, perivascular), erythema (including
multiforme), rash (including exfoliative, erythematous, follicular, generalized, macular & papular, pruritic,
pustular), toxic epidermal necrolysis and toxic skin eruption, drug reaction with eosinophilia and systemic
symptoms, drug eruption, Stevens-Johnson syndrome

Grade 4 adverse reactions occurring in ≥ 2% of recipients of COPIKTRA included
neutropenia (18%), thrombocytopenia (6%), sepsis (3%), hypokalemia and increased
lipase (2% each), and pneumonia and pneumonitis (2% each).
Table 2 Most Common New or Worsening Laboratory Abnormalities (≥ 20%
Any Grade) in Patients with B-cell Malignancies Receiving COPIKTRA

Laboratory Parametera

COPIKTRA 25 mg BID
(N = 442)
Any Grade
n (%)

Any Grade
n (%)

†

Table 1 Common Adverse Reactions (≥ 10% Incidence) in Patients with
B-cell Malignancies Receiving COPIKTRA

Adverse Reactions

COPIKTRA 25 mg BID
(N = 442)

COPIKTRA 25 mg BID
(N = 442)
Any Grade
n (%)b

Grade ≥ 3
n (%)b

Hematology abnormalities
Neutropenia
Anemia
Thrombocytopenia
Lymphocytosis
Leukopenia
Lymphopenia

276 (63)
198 (45)
170 (39)
132 (30)
129 (29)
90 (21)

184 (42)
66 (15)
65 (15)
92 (21)
34 (8)
39 (9)

Chemistry abnormalities
ALT increased
AST increased
Lipase increased
Hypophosphatemia
ALP increased
Serum amylase increased
Hyponatremia
Hyperkalemia
Hypoalbuminemia
Creatinine increased
Hypocalcemia

177 (40)
163 (37)
133 (36)
136 (31)
128 (29)
101 (28)
116 (27)
114 (26)
111 (25)
106 (24)
100 (23)

34 (8)
24 (6)
58 (16)
23 (5)
7 (2)
16 (4)
30 (7)
14 (3)
7 (2)
7 (2)
12 (3)

Includes laboratory abnormalities that are new or worsening in grade or with worsening from baseline
unknown.
Percentages are based on number of patients with at least one post-baseline assessment; not all patients
were evaluable.

a

67 (15)

34 (8)

b

Grade 4 laboratory abnormalities developing in ≥ 2% of patients included neutropenia
(24%), thrombocytopenia (7%), lipase increase (4%), lymphocytopenia (3%), and
leukopenia (2%).
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Summary of Clinical Trial Experience in CLL/SLL
Study 1
The safety data below reflects exposure in a randomized, open-label, actively
controlled clinical trial for adult patients with CLL or SLL who received at least one
prior therapy. Of 313 patients treated, 158 received COPIKTRA monotherapy and 155
received ofatumumab. The 442-patient safety analysis above includes patients from
Study 1. COPIKTRA was administered at 25 mg BID in 28-day treatment cycles until
unacceptable toxicity or progressive disease. The comparator group received 12
doses of ofatumumab with an initial dose of 300 mg intravenous (IV) on Day 1
followed a week later by 7 weekly doses of 2000 mg IV, followed 4 weeks later by
2000 mg IV every 4 weeks for 4 doses. In the total study population, the median age
was 69 years (range: 39 to 90 years), 60% were male, 92% were White, and 91%
had an ECOG performance status of 0 to 1. Patients had a median of 2 prior therapies,
with 61% of patients having received 2 or more prior therapies. The trial required a
hemoglobin ≥ 8 g/dL and platelets ≥ 10,000 μL with or without transfusion support,
hepatic transaminases ≤ 3 times upper limit of normal (ULN), total bilirubin ≤ 1.5
times ULN, and serum creatinine ≤ 2 times ULN. The trial excluded patients with
prior autologous transplant within 6 months or allogeneic transplant, prior exposure
to a PI3K inhibitor or a Bruton’s tyrosine kinase (BTK) inhibitor, and uncontrolled
autoimmune hemolytic anemia or idiopathic thrombocytopenic purpura. During
randomized treatment, the median duration of exposure to COPIKTRA was 11.6
months with 72% (114/158) exposed for ≥ 6 months and 49% (77/158) exposed for ≥
1 year. The median duration of exposure to ofatumumab was 5.3 months, with 77%
(120/155) receiving at least 10 of 12 doses. Fatal adverse reactions within 30 days of
the last dose occurred in 12% (19/158) of patients treated with COPIKTRA and in 4%
(7/155) of patients treated with ofatumumab. Serious adverse reactions were
reported in 73% (115/158) of patients treated with COPIKTRA and most often
involved infection (38% of patients; 60/158) and diarrhea or colitis (23% of patients;
36/158). COPIKTRA was discontinued in 57 patients (36%), most often due to
diarrhea or colitis, infection, and rash. COPIKTRA was dose reduced in 46 patients
(29%) due to adverse reactions, most often due to diarrhea or colitis and rash.
Common Adverse Reactions
Table 3 summarizes selected adverse reactions in Study 1, and Table 4 summarizes
treatment-emergent laboratory abnormalities. The most common adverse reactions
with COPIKTRA (reported in ≥ 20% of patients) were diarrhea or colitis, neutropenia,
pyrexia, upper respiratory tract infection, pneumonia, rash, fatigue, nausea, anemia
and cough.
Table 3. Common Nonhematologic Adverse Reactions (≥ 10% Incidence) in
Patients with CLL/SLL Receiving COPIKTRA (Study 1)
COPIKTRA
N = 158
Adverse Reactions

Gastrointestinal disorders
Diarrhea or colitis†a
Nausea†
Constipation
Abdominal pain
Vomiting
General disorders and
administration site
conditions
Pyrexia
Fatigue†

Ofatumumab
N = 155

Any
Grade
(%)

Grade
≥3
(%)

Any
Grade
(%)

Grade
≥3
(%)

57
23
17
16
15

25
0
<1
3
0

14
11
8
7
7

2
0
0
0
0

29
25

3
4

10
23

<1
4

Hepatobiliary disorders
Transaminase
elevation†d

11

6

4

<1

Infections and infestations
Upper respiratory tract
infection†
Pneumonia†b
Lower respiratory tract
infection†

28
27

0
22

16
8

<1
3

18

4

10

1

Investigations
Weight decreased

11

0

2

0

Metabolism and nutrition
disorders
Decreased appetite
Edema†

13
11

0
1

3
5

<1
0
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COPIKTRA
N = 158
Adverse Reactions

Ofatumumab
N = 155

Any
Grade
(%)

Grade
≥3
(%)

Any
Grade
(%)

Grade
≥3
(%)

Musculoskeletal and
connective tissue
disorders
Musculoskeletal pain†

17

1

12

<1

Respiratory, thoracic and
mediastinal disorders
Cough†
Dyspnea

23
12

1
3

16
7

0
0

Skin and subcutaneous
tissue disorders
Rash†c

27

11

15

<1

Grades were obtained per CTCAE version 4.03.
†
Grouped term for reactions with multiple preferred terms
a
Diarrhea or colitis includes the preferred terms: colitis, enterocolitis, colitis microscopic, colitis ulcerative,
diarrhea
b
Pneumonia includes the preferred terms: All preferred term containing “pneumonia” except for “pneumonia
aspiration”; bronchopneumonia, bronchopulmonary aspergillosis
c
Rash includes the preferred terms: dermatitis (including allergic, exfoliative, perivascular), erythema (including
multiforme), rash (including exfoliative, erythematous, follicular, generalized, macular & papular, pruritic,
pustular), toxic skin eruption, drug eruption
d
Transaminase elevation includes the preferred terms: alanine aminotransferase increased, aspartate
aminotransferase increased, transaminases increased, hepatotoxicity

Table 4. Most Common New or Worsening Laboratory Abnormalities (≥ 20%
Any Grade) in Patients with CLL/SLL Receiving COPIKTRA (Study 1)
COPIKTRA
N = 158
Laboratory Parameter

Ofatumumab
N = 155

Any
Grade
(%)

Grade
≥3
(%)

Any
Grade
(%)

Grade
≥3
(%)

Hematology abnormalities
Neutropenia
Anemia
Thrombocytopenia
Lymphocytosis

67
55
43
30

49
20
16
22

52
36
34
11

37
7
8
6

Chemistry abnormalities
ALT increased
Lipase increased
AST increased
Phosphate decreased
Hyperkalemia
Hyponatremia
Amylase increased
Hypoalbuminemia
Creatinine increased
Alkaline phosphatase increased
Hypocalcemia
Hypokalemia

42
37
36
34
31
31
31
31
29
27
25
20

7
12
3
3
4
7
5
2
1
0
1
8

12
15
14
20
24
18
10
15
31
14
17
8

0
3
1
3
1
3
1
1
0
0
1
0

Grades were obtained per CTCAE version 4.03.

Grade 4 laboratory abnormalities that developed in ≥ 2% of COPIKTRA treated
patients included neutropenia (32%), thrombocytopenia (6%), lymphopenia (3%),
and hypokalemia (2%).
The data above are not an adequate basis for comparison of rates between the study
drug and the active control.
Summary of Clinical Trial Experience in FL
The data described below reflect the exposure to COPIKTRA 25 mg BID in 96 patients
with relapsed or refractory FL. These patients were included in the 442-patient
safety analysis presented above. The median duration of treatment was 24 weeks,
with 46% of patients exposed for ≥ 6 months and 19% exposed for ≥ 1 year. The
median age was 64 years (range: 30 to 82 years), and 93% had an ECOG performance
status of 0 to 1. Patients had a median of 3 prior systemic therapies. Serious adverse
reactions were reported in 58% and most often involved diarrhea or colitis,
pneumonia, renal insufficiency, and sepsis. The most common adverse reactions
(≥ 20% of patients) were diarrhea or colitis, nausea, fatigue, musculoskeletal pain,
rash, neutropenia, cough, anemia, pyrexia, headache, mucositis, abdominal pain,
vomiting, transaminase elevation, and thrombocytopenia. Adverse reactions
resulted in COPIKTRA discontinuation in 29% of patients, most often due to diarrhea
or colitis and rash. COPIKTRA was dose reduced in 23% due to adverse reactions, most
often due to transaminase elevation, diarrhea or colitis, lipase increased and infection.
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7 DRUG INTERACTIONS
7.1 Effects of Other Drugs on COPIKTRA
CYP3A Inducers: Co-administration with a strong CYP3A inducer decreases duvelisib
area under the curve (AUC) [see Clinical Pharmacology (12.3)], which may reduce
COPIKTRA efficacy. Avoid co-administration of COPIKTRA with strong CYP3A4
inducers. CYP3A Inhibitors: Co-administration with a strong CYP3A inhibitor
increases duvelisib AUC [see Clinical Pharmacology (12.3)], which may increase
the risk of COPIKTRA toxicities. Reduce COPIKTRA dose to 15 mg BID when
co-administered with a strong CYP3A4 inhibitor [see Dosage and Administration (2.4)].
7.2 Effects of COPIKTRA on Other Drugs
CYP3A Substrates: Co-administration with COPIKTRA increases AUC of a sensitive
CYP3A4 substrate [see Clinical Pharmacology (12.3)] which may increase the risk of
toxicities of these drugs. Consider reducing the dose of the sensitive CYP3A4
substrate and monitor for signs of toxicities of the co-administered sensitive CYP3A
substrate.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary: Based on findings from animal studies and the mechanism of action,
COPIKTRA can cause fetal harm when administered to a pregnant woman [see
Clinical Pharmacology (12.1)]. There are no available data in pregnant women to
inform the drug-associated risk. 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 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.
8.2 Lactation
Risk Summary: There are no data on the presence of duvelisib and/or its metabolites
in human milk, the effects on the breastfed child, or on milk production. Because of
the potential for serious adverse reactions from duvelisib in a breastfed child, advise
lactating women not to breastfeed while taking COPIKTRA and for at least 1 month
after the last dose.
8.3 Females and Males of Reproductive Potential
Pregnancy Testing: COPIKTRA can cause fetal harm when administered to a pregnant
woman [see Use in Specific Populations (8.1)]. Conduct pregnancy testing before
initiation of COPIKTRA treatment.
Contraception
Females Based on animal studies, COPIKTRA can cause fetal harm when
administered to a pregnant woman. Advise females of reproductive potential to use
effective contraception during treatment with COPIKTRA and for at least 1 month
after the last dose.
Males Advise male patients with female partners of reproductive potential to use
effective contraception during treatment with COPIKTRA and for at least 1 month
after the last dose.
Infertility Based on testicular findings in animals, male fertility may be impaired by
treatment with COPIKTRA [see Nonclinical Toxicology (13.1)]. There are no data on
the effect of COPIKTRA on human fertility.
8.4 Pediatric Use
Safety and effectiveness of COPIKTRA have not been established in pediatric
patients. Pediatric studies have not been conducted.
8.5 Geriatric Use
Clinical trials of COPIKTRA included 270 (61%) patients that were 65 years of age
and older and 104 (24%) that were 75 years of age and older. No major differences
in efficacy or safety were observed between patients less than 65 years of age and
patients 65 years of age and older.
PM-US-DUV-18-0052
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Mutation-Defined Lung Cancer Trial Yields Hits
and Misses for Targeted Therapy
by ONCLIVE ® STAFF

TARGETED THERAPIES FOR non–small cell
lung cancer produced mixed results in a novel
multiarm clinical trial that matched tumor
mutations to drugs targeting the mutations.
An interim analysis of 19 mutation-defined
patient cohorts identified several agents with
promising activity. For example, crizotinib
(Xalkori) had >99% probability of achieving a
defined rate of durable clinical benefit (DCB)
and objective response (OR) rate for patients
with ROS1 fusions and MET exon 14 skipping. Many of the matchups in the National
Lung Matrix Trial (NLMT), however, appeared
unlikely to reach predefined goals for DCB,
OR, or progression-free survival (PFS).
In a presentation at the 2019 World
Conference on Lung
Cancer, cancer researcher
Gary Middleton, MBBS,
MD, of the University
of Birmingham, United
Kingdom, suggested several
explanations for the results
GARY MIDDLETON,
and strategies to turn
MBBS, MD
“apparently poor targets
into potentially good targets.”
“One of the risks with the paradigm of
precision medicine is that we focus on very
high levels of single-agent activity in oncogene addiction,” said Middleton. “We might
be missing a trait, or we might be missing a
useful target in our patients.”
As an example, he cited palbociclib
(Ibrance) and capivasertib (both chosen for the
NLMT) for estrogen receptor–positive breast
cancer. As single agents, the drugs had very
modest activity, but studies subsequently
showed that each drug became much more
effective in combination with fulvestrant.
“Critically, there is no evidence at all that
the putative biomarkers for palbociclib or capivasertib are actually useful,” he said.
Tobacco-associated lung cancer poses a
multiplicity of obstacles for therapeutic development: genetic instability, ongoing evolution,
oncogene predominance, and numerous pathways to resistance.
“That brings up the criticality of the

preclinical models that we need,” said
Middleton. “We need to make sure that the
targets we are gunning for are tested in
models that completely replicate the genomic
complexity and chaos of tobacco-associated
non–small cell lung cancer.”
The observations and comments followed
his presentation of initial findings from the
ongoing NLMT. The trial currently has
22 mutation-defined cohorts within 4 pathways of genomic alteration treated with 1
of 7 targeted drugs: cell cycle progression
(palbociclib), RAS activation (palbociclib,
vistusertib, and selumetinib/docetaxel), PI3K/
PTEN/AKT/mTOR (vistusertib, capivasertib),
and RTK signaling (FGFR inhibitor AZD4547,
crizotinib, osimertinib [Tagrisso]).
Each cohort eventually will have 30 patients.
The Bayesian adaptive design of the trial allows
for interim analyses to predict outcomes when
a cohort is fully accrued.
The principal outcomes of interest are OR
and DCB (stable disease or better for ≥24
weeks), except for the RAS activation category,
which has endpoints of DCB and median PFS.
The threshold for clinically relevant outcomes
was a rate of >30% for both OR and DCB and a
median PFS of ≥3 months.
Investigators used Bayesian methodology
to estimate true rates and medians and credible 95% confidence intervals. A treatment is
considered a “go” for further evaluation if the
posterior probability of exceeding a target
estimate is >0.50.
Middleton reported findings from interim
analyses for 19 of the 22 subgroups.
For the cell cycle progression category,
median PFS with palbociclib exceeded the
3-month target for tumors with CDKN2A
loss (2 subgroups) and CCND1 amplification. Predictive probability of success
(PPoS) ranged from 0.69 to 0.98. Median PFS
remained below the target for tumors with
CDK4 amplification, which was associated
with a PPoS of 0.23. The DCB target had yet to
be reached for any of the 4 subgroups.
In the RAS activation category, the combination of selumetinib and docetaxel had a

50% DCB and PPoS of 0.89 for the subgroup
with NF1 mutation, and a median PFS of 5.6
months. Palbociclib for tumors with KRAS
mutation resulted in a median PFS of 5.4
months, a PPoS >0.99, and a DCB rate of 44%.
Three other subgroups appeared unlikely to
meet DCB or PFS targets.
In the PI3K/PTEN/AKT/mTOR category, the
DCB rates for the 5 subgroups ranged from 9%
to 21%, associated with a PPoS of 0.06 to 0.34.
The PPoS for the response target was <0.20
for all of the subgroups.
The RTK signaling group had 4 subgroups
with DCB rates that exceeded the targets,
and 3 of the 4 exceeded response targets.
Crizotinib for tumors with ROS1 gene fusions
and MET exon 14 skipping had DCB rates
of 71% and 80%, respectively, and OR rates
of 68%, both associated with a PPoS >0.99.
Osimertinib for EGFR T790M mutation had a
94% DCB and an OR rate of 76%, with a PPoS
>0.99. AZD4547 for FGFR mutation passed the
DCB target (31%), which was associated with a
PPoS of 0.54. Crizotinib for tumors with MET
amplification appeared unlikely to meet the
DCB or response target.
In closing, Middleton showed the impact of
smoking status and histology on the interim
results. Light smokers (≤10 pack years)
and never-smokers had response rates of
17% and 28%, respectively, as compared
with patients who had smoking histories
of 10 to 30 pack years (7%) and >30 pack
years (10%). Similarly, responses occurred
substantially more often among nonsquamous versus squamous tumors (16% vs 1%).
He noted that 99% of the patients with squamous cell histology had been treated with
palbociclib or capivasertib. n
REFERENCE
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first results from an umbrella phase II trial in advanced non-small cell lung
cancer (NSCLC). Presented at: International Association for the Study of
Lung Cancer 2019 World Conference on Lung Cancer; September 7-10,
2019; Barcelona, Spain. Abstract PL02.09.
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Durvalumab Combo Improves Survival in Small Cell Lung Cancer
by ONCLIVE ® STAFF

PATIENTS WITH UNTREATED extensive-stage small cell lung cancer (ES-SCLC)
had statistically significant improvement in overall survival (OS) when the
PD-L1 inhibitor durvalumab (Imfinzi) was
added to chemotherapy, according to findings from the phase III CASPIAN trial
presented at the 2019 World Conference on
Lung Cancer (WCLC).
The median OS increased from 10.3 months
(95% CI, 9.3-11.2) with etoposide-platinum
chemotherapy alone to 13.0 months (95% CI,
11.5-14.8) with the addition of durvalumab,
translating to a 27% reduction in the risk
of death (HR, 0.73; 95% CI, 0.591-0.909;
P = .0047). The 12-month and 18-month
survival also improved with the PD-L1
inhibitor (TABLE).1
“The clinical benefit was
observed across all efficacy
endpoints,” lead investigator Luis G. Paz-Ares,
MD, PhD, of 12 de Octubre
University Hospital in
Madrid, reported at the
LUIS G.
WCLC. “The safety findings
PAZ-ARES, MD, PHD
were consistent with the
known safety profiles of all agents received.
Combining durvalumab with either cisplatin- or carboplatin-etoposide in ES-SCLC
provides an important new treatment option
for patients and physicians.”
For more than 3 decades, etoposide with
cisplatin or carboplatin has represented firstline treatment for patients with ES-SCLC,
and few alternatives existed. Etoposideplatinum combinations produce high initial
response rates, but the responses usually are
not durable, Paz-Ares said. Relapse usually
occurs within 6 months and median OS is
about 10 months.
Immune checkpoint inhibitors have
demonstrated clinical activity in ES-SCLC
in several different studies, particularly in
the first-line setting. Continuing that line of
investigation, the CASPIAN trial evaluated
durvalumab with or without the CTLA-4
inhibitor tremelimumab plus chemotherapy.
Both arms were compared with platinum-etoposide chemotherapy alone. Patients
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Median OS (95% CI), months

Durvalumab + Etoposide-platinum
(n = 268)

Etoposide-platinum
(n = 269)

13.0 (11.5-14.8)

10.3 (9.3-11.2)

HR (95% CI)

0.73 (0.591-0.909)

P value

.0047

12-month OS rate

53.7%

39.8%

18-month OS rate

33.9%

24.7%

Median PFS (95% CI), months

5.1 (4.7-6.2)

HR (95% CI)

5.4 (4.8-6.2)
0.78 (0.645-0.936)

12-month PFS rate

17.5%

4.7%

Confirmed ORR (95% CI)

67.9%

57.6%

Odds ratio (95% CI)
DOR (95% CI), months

1.56 (1.095-2.218)
5.1 (4.9-5.3)

5.1 (4.8-5.3)

DOR indicates duration of response; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; SCLC, small cell lung cancer.

assigned to chemotherapy alone could
undergo prophylactic cranial irradiation
(PCI) at their treating physician’s discretion.
Paz-Ares said an interim analysis showed
a significant advantage for the durvalumab–
chemotherapy arm (without tremelimumab)
versus chemotherapy alone. His presentation focused on data from that comparison.
Follow-up continues in the tremelimumab
arm. The primary endpoint for the overall trial was OS.
Data analysis included 268 patients
randomized to durvalumab–chemotherapy and 269 treated with chemotherapy
alone. The patients had a median age of 62
to 63 years, men accounted for about 70%
of the patients, about 45% were current
smokers, about 47% were former smokers, and 10% of the patients had brain or
central nervous system metastases. PCI was
administered to 8% of patients in the etoposide-platinum arm.
The 12-month OS rate was 53.7% in the
durvalumab arm and 39.8% with chemotherapy alone, and the 18-month OS rate
was 33.9% with durvalumab and 24.7%
without. Subgroup analysis demonstrated
a consistent benefit for the durvalumab–
chemotherapy arm.
Median progression-free survival (PFS)
was similar between the 2 arms (5.1 months
with durvalumab, 5.4 months without).

Analysis of the 12-month PFS rate showed
a large advantage favoring durvalumab
(17.5% vs 4.7%).
Objective response rates were 67.9% for the
durvalumab-plus-chemotherapy group and
57.6% for patients who received only chemotherapy, representing a 56% increase in the
likelihood of response with the addition of
durvalumab to chemotherapy. The median
duration of response was identical in the 2
treatment arms (5.1 months), but 12-month
response rates were 22.7% with durvalumab
versus 6.3% with chemotherapy alone.
The 2 treatment arms had similar safety
profiles. Any-grade all-cause adverse events
(AEs), grade 3/4 AEs, serious AEs, AEs leading to treatment discontinuation, and AEs
leading to death occurred in a similar proportion of patients in the 2 treatment groups. Not
surprisingly, Paz-Ares noted, immune-related
AEs occurred more often with durvalumab
(19.6%) than with chemotherapy alone (2.6%).
Invited discussant Myung-Ju Ahn, MD,
of Sungkyunkwan University School of
Medicine in Seoul, South Korea, agreed
with Paz-Ares that the trial results establish
durvalumab plus etoposide-platinum chemotherapy as a new standard for ES-SCLC.
The findings also confirmed the role of
immune checkpoint blockade in ES-SCLC,
she added, noting that the findings were
consistent with those of the previously

CONFERENCE HIGHLIGHTS
2019 WCLC
reported Impower133 trial that compared
etoposide-carboplatin chemotherapy with or
without atezolizumab (Tecentriq).
Ahn said the improvement of nearly 3
months in OS with durvalumab and chemotherapy also continues the history of

relatively modest incremental improvement in outcomes for patients with ES-SCLC.
She said research must go on to identify
new and novel therapeutic approaches that
might offer the potential for greater improvement in outcomes. n
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Liposomal Irinotecan Shows Activity as Second-Line SCLC Therapy
by JASON M. BRODERICK

LIPOSOMAL IRINOTECAN (ONIVYDE) achieved
disease control in almost half of patients as a
second-line treatment for small cell lung cancer
(SCLC), according to findings from Part 1 of
the phase II/III RESILIENT trial presented
at the 2019 World Conference on Lung
Cancer (WCLC).1,2
The agent induced an objective response
rate (ORR) of 44% among 25 patients treated
with the optimal dose of 70 mg/m2. The ORR
included 11 partial responses (PRs). The best
overall response rate (PRs plus stable disease)
was 72% (n = 18). The 12-week disease control
rate was 48%. Sixty-eight percent of patients
had some level of tumor shrinkage.
“Immunotherapies and combination therapies
have proven beneficial in the first-line setting,
but despite these advances, many SCLC patients
rapidly relapse due to the aggressive nature
of the disease,” Luis G. Paz-Ares, MD, PhD,
lead investigator and chief physician, Hospital
Universitario 12 de Octubre, Madrid, Spain,
said in a press release.
“While the current standard of care in the
second-line setting can extend survival, treatment toxicity has prevented some patients
from receiving the full recommended dose.
There is a clear need for more treatment
options that may give more patients the chance
to remain on therapy...[and] the RESILIENT
trial will continue to investigate this,”
added Paz-Ares.
The 2-part, open-label, phase II/III RESILIENT
study (NCT03088813) is exploring single-agent
liposomal irinotecan in patients with SCLC with
disease progression following a frontline platinum-based regimen. Part 1 of the trial involves
dose-finding and dose-escalation analyses and
Part 2, which has just started, begins patient
randomization, comparing the efficacy of liposomal irinotecan with topotecan, the current
standard of care. Key endpoints for Part 2 are

progression-free survival
and overall survival.
While the current standard of care in the secondData from Part 1 were
line setting can extend survival, treatment toxicity
presented at the WCLC.
The analysis included 30
has prevented some patients from receiving the full
patients with a median age
recommended dose.”
of 60 years (range, 48-73).
—LUIS G. PAZ-ARES, MD, PHD
In the dose-finding phase,
patients received liposomal irinotecan at 70 mg/
The FDA approved liposomal irinotecan
m2 or 85 mg/m2 every 2 weeks. However,
in October 2015 for use in combination with
after 5 patients receiving 85 mg/m2 experi5-fluorouracil and leucovorin as a treatment
enced a dose-limiting toxicity, the dose level
for patients with metastatic pancreatic cancer
was deemed not tolerable. During this phase,
following prior administration of a gemcit12 patients received the 70 mg/m2 dose, which
was judged to be tolerable. Thus, an additional
abine-based regimen.
2
13 patients were treated at 70 mg/m , for a total
“Onivyde has been proven to help many metaof 25 patients.
static pancreatic cancer patients whose disease
Among the 25-patient group who received
has progressed following gemcitabine-based
the 70 mg/m2 dose, 40% (n = 10) were male, the
therapy to live longer,” said Yan Moore, MD,
median age was 59 years, and 88% had an ECOG in a press release. Yan is senior vice presiperformance status of 1. The median time since
dent and head of the Oncology Therapeutic
most recent disease progression was 3.2 weeks,
Area at Ipsen, which, along with Servier, devel2 patients had locally advanced disease, and 23
ops liposomal irinotecan. “By applying this
patients had metastatic disease. Twelve patients
research to other hard-to-treat-cancers, like
completed the study, 7 remained on study, and
SCLC, we aim to evaluate the potential benefit
6 patients died. Two of the deaths resulted from
investigational Onivyde may bring to patients
an adverse event related to the study drug.
who otherwise would have limited treatment
Grade ≥3 treatment-emergent adverse events
options,” Moore said. n
(TEAEs) occurred in 40% (n = 10) of patients. The
most common grade 3 gastrointestinal TEAE was R E F E R E N C E S
diarrhea (n = 5). Grade ≥3 hematologic TEAEs
1. Ipsen and Servier announce initial phase II/III clinical data evaluating
included neutropenia (n = 4), anemia (n = 2), and
investigational liposomal irinotecan (Onivyde) as a second-line
thrombocytopenia (n = 2). One case of grade ≥3
treatment for small cell lung cancer (SCLC) at the IASLC 2019 world
fatigue also occured.
conference on lung cancer. Paris, France: Ipsen and Servier; SeptemLiposomal irinotecan is a nanoliposomal
ber 8, 2019. bit.ly/2lPeuHL. Accessed September 9, 2019.
encapsulation of irinotecan, allowing the
2. Paz-Ares Rodríguez L, Spigel D, Chen Y, et al. Initial efficacy
drug to stay in circulation for a longer duraand safety results of irinotecan liposome injection (NAL-IRI) in
patients with small cell lung cancer. Presented at: International
tion compared with standard irinotecan.
Additionally, this mechanism allows for higher
Association for the Study of Lung Cancer 2019 World Conference
drug uptake within tumor cells and conversion
on Lung Cancer; September 7-10, 2019; Barcelona, Spain.
of irinotecan to its active form, SN38.
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THESE ARE PATIENTS WITH

METASTATIC GASTRIC,

NON-SMALL CELL LUNG,
OR COLORECTAL CANCER.
PATIENTS WHOSE DISEASE HAS PROGRESSED
ON PRIOR TREATMENT.*
PATIENTS WHO KNOW THEIR SITUATION, BUT ARE
NOT SURRENDERING TO IT.

PATIENTS WHO, IN THE FACE OF ADVERSITY,

REMAIN DETERMINED.
LEARN MORE ABOUT THE APPROPRIATE PATIENTS
FOR CYRAMZA AT CYRAMZAHCP.COM
*Hypothetical patient example.

SELECT IMPORTANT SAFETY INFORMATION FOR CYRAMZA
WARNING: HEMORRHAGE, GASTROINTESTINAL PERFORATION, AND IMPAIRED
WOUND HEALING
Hemorrhage: CYRAMZA increased the risk of hemorrhage and gastrointestinal
hemorrhage, including severe and sometimes fatal hemorrhagic events. Permanently
discontinue CYRAMZA in patients who experience severe bleeding.
Gastrointestinal Perforation: CYRAMZA can increase the risk of gastrointestinal
perforation, a potentially fatal event. Permanently discontinue CYRAMZA in patients who
experience a gastrointestinal perforation.
Impaired Wound Healing: Impaired wound healing can occur with antibodies inhibiting the
VEGF pathway. Discontinue CYRAMZA therapy in patients with impaired wound healing.
Withhold CYRAMZA prior to surgery and discontinue CYRAMZA if a patient develops
wound healing complications.
Please see additional Important Safety Information for CYRAMZA, including Boxed Warning
for hemorrhage, gastrointestinal perforation, and impaired wound healing, on adjacent page.
Also see the Brief Summary of Prescribing Information for CYRAMZA on subsequent pages.

”We have some
unfinished business.”
METASTATIC GASTRIC OR GEJ ADENOCARCINOMA
INDICATION
CYRAMZA as a single agent, or in combination with
paclitaxel, is indicated for the treatment of patients with
advanced or metastatic gastric or gastroesophageal
junction adenocarcinoma with disease progression on or
after prior fluoropyrimidine- or platinum-containing
chemotherapy.

”Whatever’s next,
I want to be all in.”
METASTATIC NON-SMALL CELL LUNG CANCER
INDICATION
CYRAMZA, in combination with docetaxel, is indicated for
the treatment of patients with metastatic non-small cell
lung cancer (NSCLC) with disease progression on or after
platinum-based chemotherapy. Patients with epidermal
growth factor receptor (EGFR) or anaplastic lymphoma
kinase (ALK) genomic tumor aberrations should have
disease progression on FDA-approved therapy for these
aberrations prior to receiving CYRAMZA.

”I ’m ready to do

what it takes.”

METASTATIC COLORECTAL CANCER
INDICATION

CYRAMZA, in combination with FOLFIRI (irinotecan, folinic
acid, and 5-fluorouracil), is indicated for the treatment of
patients with metastatic colorectal cancer (mCRC) with
disease progression on or after prior therapy with
bevacizumab, oxaliplatin, and a fluoropyrimidine.

INDICATIONS

3%; 0% vs 0%), and hyponatremia (6% vs 2%; 3% vs 1%).
CYRAMZA as a single agent, or in combination with paclitaxel, is indicated for the treatment of patients with advanced or metastat- • The most common serious adverse events with CYRAMZA in study 1 were anemia (3.8%) and intestinal obstruction (2.1%). Red
blood cell transfusions were given to 11% of CYRAMZA-treated patients vs 8.7% of patients who received placebo.
ic gastric or gastroesophageal junction adenocarcinoma with disease progression on or after prior fluoropyrimidine- or platinum-containing chemotherapy. CYRAMZA, in combination with docetaxel, is indicated for the treatment of patients with metastatic • Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA-treated patients vs placebo in study 1 were:
non-small cell lung cancer (NSCLC) with disease progression on or after platinum-based chemotherapy. Patients with epidermal
neutropenia (4.7% vs 0.9%), epistaxis (4.7% vs 0.9%), rash (4.2% vs 1.7%), intestinal obstruction (2.1% vs 0%), and arterial
growth factor receptor (EGFR) or anaplastic lymphoma kinase (ALK) genomic tumor aberrations should have disease progression
thromboembolic events (1.7% vs 0%).
on FDA-approved therapy for these aberrations prior to receiving CYRAMZA.
• Across clinical trials of CYRAMZA administered as a single agent, clinically relevant adverse reactions (including grade ≥3) reCYRAMZA, in combination with FOLFIRI (irinotecan, folinic acid, and 5-fluorouracil), is indicated for the treatment of patients with metaported in CYRAMZA-treated patients included proteinuria, gastrointestinal perforation, and infusion-related reactions. In study 1,
static colorectal cancer (mCRC) with disease progression on or after prior therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine.
according to laboratory assessment, 8% of CYRAMZA-treated patients developed proteinuria vs 3% of placebo-treated patients.
Two patients discontinued CYRAMZA due to proteinuria. The rate of gastrointestinal perforation in study 1 was 0.8% and the rate
IMPORTANT SAFETY INFORMATION FOR CYRAMZA
of infusion-related reactions was 0.4%.
WARNING: HEMORRHAGE, GASTROINTESTINAL PERFORATION, AND IMPAIRED WOUND HEALING
Most Common Adverse Reactions—Combination With Paclitaxel
Hemorrhage: CYRAMZA increased the risk of hemorrhage and gastrointestinal hemorrhage, including severe
• The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA plus
and sometimes fatal hemorrhagic events. Permanently discontinue CYRAMZA in patients who experience
paclitaxel and ≥2% higher than placebo plus paclitaxel in study 2 were fatigue/asthenia (57% vs 44%; 12% vs 6%), neutropenia
severe bleeding.
(54% vs 31%; 41% vs 19%), diarrhea (32% vs 23%; 4% vs 2%), epistaxis (31% vs 7%; 0% vs 0%), hypertension (25% vs 6%;
Gastrointestinal Perforation: CYRAMZA can increase the risk of gastrointestinal perforation,
15% vs 3%), peripheral edema (25% vs 14%; 2% vs 1%), stomatitis (20% vs 7%; 1% vs 1%), proteinuria (17% vs 6%; 1% vs
a potentially fatal event. Permanently discontinue CYRAMZA in patients who experience a
0%), thrombocytopenia (13% vs 6%; 2% vs 2%), hypoalbuminemia (11% vs 5%; 1% vs 1%), and gastrointestinal hemorrhage
gastrointestinal perforation.
events (10% vs 6%; 4% vs 2%).
Impaired Wound Healing: Impaired wound healing can occur with antibodies inhibiting the VEGF pathway.
• The most common serious adverse events with CYRAMZA plus paclitaxel in study 2 were neutropenia (3.7%) and febrile neutroDiscontinue CYRAMZA therapy in patients with impaired wound healing. Withhold CYRAMZA prior to surgery
and discontinue CYRAMZA if a patient develops wound healing complications.
penia (2.4%); 19% of patients treated with CYRAMZA plus paclitaxel received granulocyte colony-stimulating factors.
• Adverse reactions resulting in discontinuation of any component of the CYRAMZA plus paclitaxel combination in 2% or more
Warnings and Precautions
patients in study 2 were neutropenia (4%) and thrombocytopenia (3%).
Hemorrhage
• Clinically relevant adverse reactions reported in ≥1% and <5% of the CYRAMZA plus paclitaxel-treated patients in study 2 were
• In study 1, which evaluated CYRAMZA as a single agent in advanced gastric cancer, the incidence of severe bleeding was
sepsis (3.1% for CYRAMZA plus paclitaxel vs 1.8% for placebo plus paclitaxel) and gastrointestinal perforations (1.2% for
3.4% for CYRAMZA and 2.6% for placebo. In study 2, which evaluated CYRAMZA plus paclitaxel in advanced gastric cancer, the
CYRAMZA plus paclitaxel vs 0.3% for placebo plus paclitaxel).
incidence of severe bleeding was 4.3% for CYRAMZA plus paclitaxel and 2.4% for placebo plus paclitaxel. Patients with gastric
cancer receiving nonsteroidal anti-inflammatory drugs (NSAIDs) were excluded from enrollment in studies 1 and 2. In study 3, Most Common Adverse Reactions—Combination With Docetaxel
• The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA plus
which evaluated CYRAMZA plus docetaxel in metastatic non-small cell lung cancer (NSCLC), the incidence of severe bleeding
was 2.4% for CYRAMZA plus docetaxel and 2.3% for placebo plus docetaxel. Patients with NSCLC receiving therapeutic anticoag- docetaxel and ≥2% higher than placebo plus docetaxel in study 3 were neutropenia (55% vs 46%; 49% vs 40%), fatigue/asthenia (55% vs 50%; 14% vs 11%), stomatitis/mucosal inflammation (37% vs 19%; 7% vs 2%), epistaxis (19% vs 7%; <1% vs
ulation or chronic therapy with NSAIDs or other antiplatelet therapy other than once-daily aspirin or with radiographic evidence
<1%), febrile neutropenia (16% vs 10%; 16% vs 10%), peripheral edema (16% vs 9%; 0% vs <1%), thrombocytopenia (13% vs
of major airway or blood vessel invasion or intratumor cavitation were excluded from study 3. In study 4, which evaluated
CYRAMZA plus FOLFIRI in metastatic colorectal cancer, the incidence of severe bleeding was 2.5% for CYRAMZA plus FOLFIRI and 5%; 3% vs <1%), lacrimation increased (13% vs 5%; <1% vs 0%), and hypertension (11% vs 5%; 6% vs 2%).
1.7% for placebo plus FOLFIRI. Permanently discontinue CYRAMZA in patients who experience severe bleeding.
• The most common serious adverse events with CYRAMZA plus docetaxel in study 3 were febrile neutropenia (14%), pneumonia
(6%), and neutropenia (5%). The use of granulocyte colony-stimulating factors was 42% in CYRAMZA plus docetaxel-treated
Arterial Thromboembolic Events (ATEs)
patients versus 37% in patients who received placebo plus docetaxel.
• Serious, sometimes fatal, ATEs including myocardial infarction, cardiac arrest, cerebrovascular accident, and cerebral ischemia
• In patients ≥65 years of age, there were 18 (8%) deaths on treatment or within 30 days of discontinuation for CYRAMZA plus
occurred in clinical trials. Permanently discontinue CYRAMZA in patients who experience a severe ATE.
docetaxel and 9 (4%) deaths for placebo plus docetaxel. In patients <65 years of age, there were 13 (3%) deaths on treatment or
Hypertension
within 30 days of discontinuation for CYRAMZA plus docetaxel and 26 (6%) deaths for placebo plus docetaxel.
• An increased incidence of severe hypertension occurred in patients receiving CYRAMZA as a single agent (8%) as compared to
placebo (3%), in patients receiving CYRAMZA plus paclitaxel (15%) as compared to placebo plus paclitaxel (3%), and in patients • Treatment discontinuation due to adverse reactions occurred more frequently in CYRAMZA plus docetaxel-treated patients (9%)
than in placebo plus docetaxel-treated patients (5%). The most common adverse events leading to treatment discontinuation of
receiving CYRAMZA plus docetaxel (6%) as compared to placebo plus docetaxel (2%), and in patients receiving CYRAMZA plus
FOLFIRI (11%) as compared to placebo plus FOLFIRI (3%). Monitor blood pressure every 2 weeks or more frequently as indicated CYRAMZA in study 3 were infusion-related reaction (0.5%) and epistaxis (0.3%).
• For patients with nonsquamous histology, the overall incidence of pulmonary hemorrhage was 7% and the incidence of grade ≥3
during treatment. Temporarily suspend CYRAMZA for severe hypertension until medically controlled. Permanently discontinue
pulmonary hemorrhage was 1% for CYRAMZA plus docetaxel compared to 6% overall incidence and 1% for grade ≥3 pulmonary
CYRAMZA if medically significant hypertension cannot be controlled with antihypertensive therapy or in patients with hypertenhemorrhage for placebo plus docetaxel. For patients with squamous histology, the overall incidence of pulmonary hemorrhage
sive crisis or hypertensive encephalopathy.
was 10% and the incidence of grade ≥3 pulmonary hemorrhage was 2% for CYRAMZA plus docetaxel compared to 12% overall
Infusion-Related Reactions (IRRs)
• Prior to the institution of premedication recommendations across clinical trials of CYRAMZA, IRRs occurred in 6 out of 37 patients incidence and 2% for grade ≥3 pulmonary hemorrhage for placebo plus docetaxel.
(16%), including 2 severe events. The majority of IRRs across trials occurred during or following a first or second CYRAMZA in- • Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA plus docetaxel-treated patients in study 3 were
hyponatremia (4.8% CYRAMZA plus docetaxel versus 2.4% for placebo plus docetaxel) and proteinuria (3.3% CYRAMZA plus
fusion. Monitor patients during the infusion for signs and symptoms of IRRs in a setting with available resuscitation equipment.
docetaxel versus 0.8% placebo plus docetaxel).
Immediately and permanently discontinue CYRAMZA for grade 3 or 4 IRRs.
Most Common Adverse Reactions—Combination With FOLFIRI
Gastrointestinal Perforations
• The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA plus
• Four of 570 patients (0.7%) who received CYRAMZA as a single agent in advanced gastric cancer clinical trials experienced
FOLFIRI and ≥2% higher than placebo plus FOLFIRI in study 4 were diarrhea (60% vs 51%; 11% vs 10%), neutropenia (59% vs
gastrointestinal perforation. In study 2, the incidence of gastrointestinal perforation was 1.2% for CYRAMZA plus paclitaxel as
compared to 0.3% for placebo plus paclitaxel. In study 3, the incidence of gastrointestinal perforation was 1% for CYRAMZA plus 46%; 38% vs 23%), decreased appetite (37% vs 27%; 2% vs 2%), epistaxis (33% vs 15%; 0% vs 0%), stomatitis (31% vs 21%;
4% vs 2%), thrombocytopenia (28% vs 14%; 3% vs <1%), hypertension (26% vs 9%; 11% vs 3%), peripheral edema (20% vs
docetaxel as compared to 0.3% for placebo plus docetaxel. In study 4, the incidence of gastrointestinal perforation was 1.7%
9%; <1% vs 0%), proteinuria (17% vs 5%; 3% vs <1%), palmar-plantar erythrodysesthesia syndrome (13% vs 5%; 1% vs <1%),
for CYRAMZA plus FOLFIRI and 0.6% for placebo plus FOLFIRI. Permanently discontinue CYRAMZA in patients who experience a
gastrointestinal hemorrhage events (12% vs 7%; 2% vs 1%), hypoalbuminemia (6% vs 2%; 1% vs 0%). Twenty percent of
gastrointestinal perforation.
patients treated with CYRAMZA plus FOLFIRI received granulocyte colony-stimulating factors.
Impaired Wound Healing
• The most common serious adverse events with CYRAMZA plus FOLFIRI were diarrhea (3.6%), intestinal obstruction (3.0%), and
• CYRAMZA has not been studied in patients with serious or nonhealing wounds. CYRAMZA has the potential to adversely affect
febrile neutropenia (2.8%).
wound healing. Discontinue CYRAMZA therapy in patients with impaired wound healing. Withhold CYRAMZA prior to surgery. Resume CYRAMZA following the surgical intervention based on clinical judgment of adequate wound healing. If a patient develops • Treatment discontinuation of any study drug due to adverse reactions occurred more frequently in CYRAMZA plus FOLFIRI-treated
patients (29%) than in placebo plus FOLFIRI-treated patients (13%). The most common adverse reactions leading to disconwound healing complications during therapy, discontinue CYRAMZA until the wound is fully healed.
tinuation of any component of CYRAMZA plus FOLFIRI as compared to placebo plus FOLFIRI were neutropenia (12.5% versus
Clinical Deterioration in Child-Pugh B or C Cirrhosis
5.3%) and thrombocytopenia (4.2% versus 0.8%). The most common adverse reactions leading to treatment discontinuation of
• Clinical deterioration, manifested by new onset or worsening encephalopathy, ascites, or hepatorenal syndrome, was reported in
CYRAMZA were proteinuria (1.5%) and gastrointestinal perforation (1.7%).
patients with Child-Pugh B or C cirrhosis who received single-agent CYRAMZA.
• Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA plus FOLFIRI-treated patients in study 4 consisted of
Reversible Posterior Leukoencephalopathy Syndrome (RPLS)
gastrointestinal perforation (1.7% CYRAMZA plus FOLFIRI versus 0.6% for placebo plus FOLFIRI).
• RPLS has been reported at a rate of <0.1% in clinical studies with CYRAMZA. Discontinue CYRAMZA in patients who develop RPLS. Symp• Thyroid-stimulating hormone (TSH) was evaluated in 224 patients (115 CYRAMZA plus FOLFIRI-treated patients and 109 placebo
toms may resolve or improve within days, although some patients with RPLS can experience ongoing neurologic sequelae or death.
plus FOLFIRI-treated patients) with normal baseline TSH levels. Increased TSH was observed in 53 (46%) patients treated with
Proteinuria Including Nephrotic Syndrome
CYRAMZA plus FOLFIRI compared with 4 (4%) patients treated with placebo plus FOLFIRI.
• In study 4, severe proteinuria occurred more frequently in patients treated with CYRAMZA plus FOLFIRI compared to patients
Drug
Interactions
receiving placebo plus FOLFIRI. Severe proteinuria was reported in 3% of patients treated with CYRAMZA plus FOLFIRI (including
3 cases [0.6%] of nephrotic syndrome) compared to 0.2% of patients treated with placebo plus FOLFIRI. Monitor proteinuria by • No pharmacokinetic interactions were observed between ramucirumab and paclitaxel, between ramucirumab and docetaxel, or
between ramucirumab and irinotecan or its active metabolite, SN-38.
urine dipstick and/or urinary protein creatinine ratio for the development of worsening of proteinuria during CYRAMZA therapy.
Use in Specific Populations
Withhold CYRAMZA for urine protein levels that are ≥2 g over 24 hours. Reinitiate CYRAMZA at a reduced dose once the urine
• Pregnancy: Based on its mechanism of action, CYRAMZA can cause fetal harm. Animal models link angiogenesis, VEGF, and
protein level returns to <2 g over 24 hours. Permanently discontinue CYRAMZA for urine protein levels >3 g over 24 hours or in
VEGF Receptor 2 (VEGFR2) to critical aspects of female reproduction, embryofetal development, and postnatal development.
the setting of nephrotic syndrome.
There are no available data on CYRAMZA use in pregnant women to inform any drug-associated risks. No animal studies have
Thyroid Dysfunction
been conducted to evaluate the effect of ramucirumab on reproduction and fetal development. Advise females of reproductive
• Monitor thyroid function during treatment with CYRAMZA. In study 4, the incidence of hypothyroidism reported as an adverse
potential of the potential risk for maintaining pregnancy, risk to the fetus, and risk to newborn and pediatric development, and to
event was 2.6% in the CYRAMZA plus FOLFIRI-treated patients and 0.9% in the placebo plus FOLFIRI-treated patients.
use effective contraception during CYRAMZA therapy and for at least 3 months following the last dose of CYRAMZA.
Embryofetal Toxicity
• Lactation: Because of the potential risk for serious adverse reactions in nursing infants from ramucirumab, advise women that
• Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to pregnant women. Animal models link
breastfeeding is not recommended during treatment with CYRAMZA.
angiogenesis, VEGF, and VEGF Receptor 2 (VEGFR2) to critical aspects of female reproduction, embryofetal development, and
•
Females of Reproductive Potential: Advise females of reproductive potential that based on animal data CYRAMZA may impair
postnatal development. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use
fertility.
effective contraception during treatment with CYRAMZA and for at least 3 months after the last dose of CYRAMZA.
Please see Brief Summary of Prescribing Information for CYRAMZA, including
Most Common Adverse Reactions—Single Agent
• The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA and ≥2% Boxed Warning for hemorrhage, gastrointestinal perforation, and impaired
higher than placebo in study 1 were hypertension (16% vs 8%; 8% vs 3%), diarrhea (14% vs 9%; 1% vs 2%), headache (9% vs wound healing, on adjacent pages.
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CYRAMZA® (ramucirumab) injection
BRIEF SUMMARY: For complete safety, please consult the full Prescribing Information.
WARNING: HEMORRHAGE, GASTROINTESTINAL PERFORATION, AND IMPAIRED WOUND HEALING
Hemorrhage: CYRAMZA increased the risk of hemorrhage and gastrointestinal hemorrhage, including severe and
sometimes fatal hemorrhagic events. Permanently discontinue CYRAMZA in patients who experience severe bleeding.
Gastrointestinal Perforation: CYRAMZA can increase the risk of gastrointestinal perforation, a potentially fatal
event. Permanently discontinue CYRAMZA in patients who experience a gastrointestinal perforation.
Impaired Wound Healing: Impaired wound healing can occur with antibodies inhibiting the VEGF pathway.
Discontinue CYRAMZA therapy in patients with impaired wound healing. Withhold CYRAMZA prior to surgery and
discontinue CYRAMZA if a patient develops wound healing complications.
INDICATIONS AND USAGE
Gastric Cancer
CYRAMZA as a single agent, or in combination with paclitaxel, is indicated for the treatment of patients with advanced or
metastatic, gastric or gastro-esophageal junction adenocarcinoma with disease progression on or after prior fluoropyrimidineor platinum-containing chemotherapy.
Non-Small Cell Lung Cancer
CYRAMZA in combination with docetaxel, is indicated for treatment of metastatic non-small cell lung cancer with disease
progression on or after platinum-based chemotherapy. Patients with EGFR or ALK genomic tumor aberrations should have
disease progression on FDA-approved therapy for these aberrations prior to receiving CYRAMZA.
Colorectal Cancer
CYRAMZA in combination with FOLFIRI (irinotecan, folinic acid, and 5-fluorouracil), is indicated for the treatment of metastatic
colorectal cancer with disease progression on or after prior therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Hemorrhage
CYRAMZA increased the risk of hemorrhage and gastrointestinal hemorrhage, including severe and sometimes fatal
hemorrhagic events. In Study 1, the incidence of severe bleeding was 3.4% for CYRAMZA and 2.6% for placebo. In Study 2,
the incidence of severe bleeding was 4.3% for CYRAMZA plus paclitaxel and 2.4% for placebo plus paclitaxel. Patients with
gastric cancer receiving nonsteroidal anti-inflammatory drugs (NSAIDs) were excluded from enrollment in Studies 1 and 2;
therefore, the risk of gastric hemorrhage in CYRAMZA-treated patients with gastric tumors receiving NSAIDs is unknown.
In Study 3, the incidence of severe bleeding was 2.4% for CYRAMZA plus docetaxel and 2.3% for placebo plus docetaxel.
Patients with NSCLC receiving therapeutic anticoagulation or chronic therapy with NSAIDS or other antiplatelet therapy other
than once daily aspirin or with radiographic evidence of major airway or blood vessel invasion or intratumor cavitation were
excluded from Study 3; therefore the risk of pulmonary hemorrhage in these groups of patients is unknown. In Study 4,
the incidence of severe bleeding was 2.5% for CYRAMZA plus FOLFIRI and 1.7% for placebo plus FOLFIRI. Permanently
discontinue CYRAMZA in patients who experience severe bleeding.
Arterial Thromboembolic Events
Serious, sometimes fatal, arterial thromboembolic events (ATEs) including myocardial infarction, cardiac arrest, cerebrovascular
accident, and cerebral ischemia occurred in clinical trials including 1.7% of 236 patients who received CYRAMZA as a single
agent for gastric cancer in Study 1. Permanently discontinue CYRAMZA in patients who experience a severe ATE.
Hypertension
An increased incidence of severe hypertension occurred in patients receiving CYRAMZA as a single agent (8%) as compared
to placebo (3%) and in patients receiving CYRAMZA plus paclitaxel (15%) as compared to placebo plus paclitaxel (3%), in
patients receiving CYRAMZA plus docetaxel (6%) as compared to placebo plus docetaxel (2%), and in patients receiving
CYRAMZA plus FOLFIRI (11%) as compared to placebo plus FOLFIRI (3%). Control hypertension prior to initiating treatment
with CYRAMZA. Monitor blood pressure every two weeks or more frequently as indicated during treatment. Temporarily
suspend CYRAMZA for severe hypertension until medically controlled. Permanently discontinue CYRAMZA if medically
significant hypertension cannot be controlled with antihypertensive therapy or in patients with hypertensive crisis or
hypertensive encephalopathy.
Infusion-Related Reactions
Prior to the institution of premedication recommendations across clinical trials of CYRAMZA, infusion-related reactions (IRRs)
occurred in 6 out of 37 patients (16%), including two severe events. The majority of IRRs across trials occurred during or
following a first or second CYRAMZA infusion. Symptoms of IRRs included rigors/tremors, back pain/spasms, chest pain and/or
tightness, chills, flushing, dyspnea, wheezing, hypoxia, and paresthesia. In severe cases, symptoms included bronchospasm,
supraventricular tachycardia, and hypotension. Monitor patients during the infusion for signs and symptoms of IRRs in a
setting with available resuscitation equipment. Immediately and permanently discontinue CYRAMZA for Grade 3 or 4 IRRs.
Gastrointestinal Perforations
CYRAMZA is an antiangiogenic therapy that can increase the risk of gastrointestinal perforation, a potentially fatal event.
Four of 570 patients (0.7%) who received CYRAMZA as a single agent in clinical trials experienced gastrointestinal perforation.
In Study 2, the incidence of gastrointestinal perforations was also increased in patients that received CYRAMZA plus
paclitaxel (1.2%) as compared to patients receiving placebo plus paclitaxel (0.3%). In Study 3, the incidence of gastrointestinal
perforation was 1% for CYRAMZA plus docetaxel and 0.3% for placebo plus docetaxel. In Study 4, the incidence of
gastrointestinal perforation was 1.7% for CYRAMZA plus FOLFIRI and 0.6% for placebo plus FOLFIRI. Permanently discontinue
CYRAMZA in patients who experience a gastrointestinal perforation.
Impaired Wound Healing
Impaired wound healing can occur with antibodies inhibiting the VEGF pathway. CYRAMZA has not been studied in patients
with serious or non-healing wounds. CYRAMZA, an antiangiogenic therapy, has the potential to adversely affect wound
healing. Discontinue CYRAMZA therapy in patients with impaired wound healing. Withhold CYRAMZA prior to surgery. Resume
following the surgical intervention based on clinical judgment of adequate wound healing. If a patient develops wound healing
complications during therapy, discontinue CYRAMZA until the wound is fully healed.
Clinical Deterioration in Patients with Child-Pugh B or C Cirrhosis
Clinical deterioration, manifested by new onset or worsening encephalopathy, ascites, or hepatorenal syndrome was reported
in patients with Child-Pugh B or C cirrhosis who received single-agent CYRAMZA. Use CYRAMZA in patients with Child-Pugh B
or C cirrhosis only if the potential benefits of treatment are judged to outweigh the risks of clinical deterioration.
Reversible Posterior Leukoencephalopathy Syndrome
Reversible Posterior Leukoencephalopathy Syndrome (RPLS) has been reported with a rate of <0.1% in clinical studies with
CYRAMZA. Confirm the diagnosis of RPLS with MRI and discontinue CYRAMZA in patients who develop RPLS. Symptoms may
resolve or improve within days, although some patients with RPLS can experience ongoing neurologic sequelae or death.
Proteinuria Including Nephrotic Syndrome
In Study 4, severe proteinuria occurred more frequently in patients treated with CYRAMZA plus FOLFIRI compared to patients
receiving placebo plus FOLFIRI. Severe proteinuria was reported in 3% of patients treated with CYRAMZA plus FOLFIRI
(including 3 cases [0.6%] of nephrotic syndrome) compared to 0.2% of patients treated with placebo plus FOLFIRI. Monitor
proteinuria by urine dipstick and/or urinary protein creatinine ratio for the development of worsening of proteinuria during
CYRAMZA therapy. Withhold CYRAMZA for urine protein levels that are 2 or more grams over 24 hours. Reinitiate CYRAMZA at
a reduced dose once the urine protein level returns to less than 2 grams over 24 hours. Permanently discontinue CYRAMZA for
urine protein levels greater than 3 grams over 24 hours or in the setting of nephrotic syndrome.
CYRAMZA® (ramucirumab) injection
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Thyroid Dysfunction
Monitor thyroid function during treatment with CYRAMZA. In Study 4, the incidence of hypothyroidism reported as an adverse
event was 2.6% in the CYRAMZA plus FOLFIRI treated patients and 0.9% in the placebo plus FOLFIRI treated patients.
Embryofetal Toxicity
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to pregnant women. Animal models
link angiogenesis, VEGF and VEGF Receptor 2 (VEGFR2) to critical aspects of female reproduction, embryofetal development,
and postnatal development. Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to
use effective contraception during treatment with CYRAMZA and for at least 3 months after the last dose of CYRAMZA.
ADVERSE REACTIONS
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.
Gastric Cancer
Safety data are presented from two randomized, placebo controlled clinical trials in which patients received CYRAMZA:
Study 1, a randomized (2:1), double-blind, clinical trial in which 351 patients received either CYRAMZA 8 mg/kg intravenously
every two weeks or placebo every two weeks and Study 2, a double-blind, randomized (1:1) clinical trial in which 656 patients
received paclitaxel 80 mg/m2 on days 1, 8, and 15 of each 28-day cycle plus either CYRAMZA 8 mg/kg intravenously every
two weeks or placebo every two weeks. Both trials excluded patients with Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 2 or greater, uncontrolled hypertension, major surgery within 28 days, or patients receiving chronic
anti-platelet therapy other than once daily aspirin. Study 1 excluded patients with bilirubin ≥1.5 mg/dL and Study 2 excluded
patients with bilirubin >1.5 times the upper limit of normal.
CYRAMZA Administered as a Single Agent
Among 236 patients who received CYRAMZA (safety population) in Study 1, median age was 60 years, 28% were women,
76% were White, and 16% were Asian. Patients in Study 1 received a median of 4 doses of CYRAMZA; the median duration of
exposure was 8 weeks, and 32 (14% of 236) patients received CYRAMZA for at least six months.
In Study 1, the most common adverse reactions (all grades) observed in CYRAMZA-treated patients at a rate of ≥10% and
≥2% higher than placebo were hypertension and diarrhea. The most common serious adverse events with CYRAMZA were
anemia (3.8%) and intestinal obstruction (2.1%). Red blood cell transfusions were given to 11% of CYRAMZA-treated patients
versus 8.7% of patients who received placebo.
Table 1 provides the frequency and severity of adverse reactions in Study 1.
Table 1: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2% Difference Between
Arms in Patients Receiving CYRAMZA in Study 1

Adverse Reactions (MedDRA)
System Organ Class

CYRAMZA (8 mg/kg)
N=236

Placebo
N=115

All Grades
(Frequency %)

Grade 3-4
(Frequency %)

All Grades
(Frequency %)

Grade 3-4
(Frequency %)

14

1

9

2

6

3

2

1

9

0

3

0

16

8

8

3

Gastrointestinal Disorders
Diarrhea
Metabolism and Nutrition Disorders
Hyponatremia
Nervous System Disorders
Headache
Vascular Disorders
Hypertension

Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA-treated patients in Study 1 were: neutropenia
(4.7% CYRAMZA versus 0.9% placebo), epistaxis (4.7% CYRAMZA versus 0.9% placebo), rash (4.2% CYRAMZA
versus 1.7% placebo), intestinal obstruction (2.1% CYRAMZA versus 0% placebo), and arterial thromboembolic events
(1.7% CYRAMZA versus 0% placebo).
Across clinical trials of CYRAMZA administered as a single agent, clinically relevant adverse reactions (including Grade ≥3)
reported in CYRAMZA-treated patients included proteinuria, gastrointestinal perforation, and infusion-related reactions.
In Study 1, according to laboratory assessment, 8% of CYRAMZA-treated patients developed proteinuria versus 3% of
placebo-treated patients. Two patients discontinued CYRAMZA due to proteinuria. The rate of gastrointestinal perforation in
Study 1 was 0.8% and the rate of infusion-related reactions was 0.4%.
CYRAMZA Administered in Combination with Paclitaxel
Among 327 patients who received CYRAMZA (safety population) in Study 2, median age was 61 years, 31% were women,
63% were White, and 33% were Asian. Patients in Study 2 received a median of 9 doses of CYRAMZA; the median duration of
exposure was 18 weeks, and 93 (28% of 327) patients received CYRAMZA for at least six months.
In Study 2, the most common adverse reactions (all grades) observed in patients treated with CYRAMZA plus paclitaxel at
a rate of ≥30% and ≥2% higher than placebo plus paclitaxel were fatigue, neutropenia, diarrhea, and epistaxis. The most
common serious adverse events with CYRAMZA plus paclitaxel were neutropenia (3.7%) and febrile neutropenia (2.4%);
19% of patients treated with CYRAMZA plus paclitaxel received granulocyte colony-stimulating factors. Adverse reactions
resulting in discontinuation of any component of the CYRAMZA plus paclitaxel combination in 2% or more patients in Study 2
were neutropenia (4%) and thrombocytopenia (3%).
Table 2 provides the frequency and severity of adverse reactions in Study 2.
Table 2: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2%
Difference Between Arms in Patients Receiving CYRAMZA plus Paclitaxel in Study 2
Adverse Reactions
(MedDRA) System
Organ Class
Blood and Lymphatic System Disorders
Neutropenia
Thrombocytopenia
Gastrointestinal Disorders
Diarrhea
Gastrointestinal hemorrhage events
Stomatitis
CYRAMZA® (ramucirumab) injection

CYRAMZA plus Paclitaxel
(N=327)
All Grades
Grade ≥3
(Frequency %) (Frequency %)

Placebo plus Paclitaxel
(N=329)
All Grades
Grade ≥3
(Frequency %) (Frequency %)

54
13

41
2

31
6

19
2

32
10
20

4
4
1

23
6
7

2
2
1
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Table 2: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2%
Difference Between Arms in Patients Receiving CYRAMZA plus Paclitaxel in Study 2 (Cont.)
CYRAMZA plus Paclitaxel
(N=327)
All Grades
Grade ≥3
(Frequency %) (Frequency %)
General Disorders and Administration Site Disorders
Adverse Reactions
(MedDRA) System
Organ Class

Fatigue/Asthenia
Peripheral edema
Metabolism and Nutrition Disorders
Hypoalbuminemia
Renal and Urinary Disorders
Proteinuria
Respiratory, Thoracic, and Mediastinal Disorders
Epistaxis
Vascular Disorder
Hypertension

Clinically relevant adverse drug reactions reported in ≥1% and <5% of the CYRAMZA plus docetaxel-treated patients
in Study 3 were hyponatremia (4.8% CYRAMZA plus docetaxel versus 2.4% for placebo plus docetaxel) and proteinuria
(3.3% CYRAMZA plus docetaxel versus 0.8% placebo plus docetaxel).

Placebo plus Paclitaxel
(N=329)
All Grades
Grade ≥3
(Frequency %) (Frequency %)

57
25

12
2

44
14

6
1

11

1

5

1

17

1

6

0

31

0

7

0

25

15

6

3

Clinically relevant adverse reactions reported in ≥1% and <5% of the CYRAMZA plus paclitaxel treated patients in Study 2
were sepsis (3.1% CYRAMZA plus paclitaxel versus 1.8% placebo plus paclitaxel) and gastrointestinal perforations (1.2%
CYRAMZA plus paclitaxel versus 0.3% for placebo plus paclitaxel).
Non-Small Cell Lung Cancer
CYRAMZA Administered in Combination with Docetaxel
Study 3 was a multinational, randomized, double-blind study conducted in patients with NSCLC with disease progression on
or after one platinum-based therapy for locally advanced or metastatic disease. Patients received either CYRAMZA 10 mg/kg
intravenously plus docetaxel 75 mg/m2 intravenously every 3 weeks or placebo plus docetaxel 75 mg/m2 intravenously every
3 weeks. Due to an increased incidence of neutropenia and febrile neutropenia in patients enrolled in East Asian sites, Study 3
was amended and 24 patients (11 CYRAMZA plus docetaxel, 13 placebo plus docetaxel) at East Asian sites received a starting
dose of docetaxel at 60 mg/m2 every 3 weeks. Study 3 excluded patients with an ECOG PS of 2 or greater, bilirubin greater
than the upper limit of normal (ULN), uncontrolled hypertension, major surgery within 28 days, radiographic evidence of major
airway or blood vessel invasion by cancer, radiographic evidence of intra-tumor cavitation, or gross hemoptysis within the
preceding 2 months, and patients receiving therapeutic anticoagulation or chronic anti-platelet therapy other than once daily
aspirin. The study also excluded patients whose only prior treatment for advanced NSCLC was a tyrosine kinase (epidermal
growth factor receptor [EGFR] or anaplastic lymphoma kinase [ALK]) inhibitor. The data described below reflect exposure
to CYRAMZA plus docetaxel in 627 patients in Study 3. Demographics and baseline characteristics were similar between
treatment arms. Median age was 62 years; 67% of patients were men; 84% were White and 12% were Asian; 33% had
ECOG PS 0; 74% had non-squamous histology and 25% had squamous histology. Patients received a median of 4.5 doses of
CYRAMZA; the median duration of exposure was 3.5 months, and 195 (31% of 627) patients received CYRAMZA for at least
six months.
In Study 3, the most common adverse reactions (all grades) observed in CYRAMZA plus docetaxel-treated patients at a rate of
≥30% and ≥2% higher than placebo plus docetaxel were neutropenia, fatigue/asthenia, and stomatitis/mucosal inflammation.
Treatment discontinuation due to adverse reactions occurred more frequently in CYRAMZA plus docetaxel-treated patients
(9%) than in placebo plus docetaxel-treated patients (5%). The most common adverse events leading to treatment
discontinuation of CYRAMZA were infusion-related reaction (0.5%) and epistaxis (0.3%). For patients with non-squamous
histology, the overall incidence of pulmonary hemorrhage was 7% and the incidence of ≥Grade 3 pulmonary hemorrhage was
1% for CYRAMZA plus docetaxel compared to 6% overall incidence and 1% for ≥Grade 3 pulmonary hemorrhage for placebo
plus docetaxel. For patients with squamous histology, the overall incidence of pulmonary hemorrhage was 10% and the
incidence of ≥Grade 3 pulmonary hemorrhage was 2% for CYRAMZA plus docetaxel compared to 12% overall incidence and
2% for ≥Grade 3 pulmonary hemorrhage for placebo plus docetaxel. The most common serious adverse events with CYRAMZA
plus docetaxel were febrile neutropenia (14%), pneumonia (6%), and neutropenia (5%). The use of granulocyte colonystimulating factors was 42% in CYRAMZA plus docetaxel-treated patients versus 37% in patients who received placebo plus
docetaxel. In patients ≥65 years, there were 18 (8%) deaths on treatment or within 30 days of discontinuation for CYRAMZA
plus docetaxel and 9 (4%) deaths for placebo plus docetaxel. In patients <65 years, there were 13 (3%) deaths on treatment
or within 30 days of discontinuation for CYRAMZA plus docetaxel and 26 (6%) deaths for placebo plus docetaxel.
Table 3 provides the frequency and severity of adverse reactions in Study 3.

Adverse Reactions (MedDRA)
System Organ Class

Blood and Lymphatic System Disorders
Febrile neutropenia
16
Neutropenia
55
Thrombocytopenia
13
Gastrointestinal Disorders
Stomatitis/Mucosal inflammation
37
Eye Disorders
Lacrimation increased
13
General Disorders and Administration Site Disorders
Fatigue/Asthenia
55
Peripheral edema
16
Respiratory, Thoracic, and Mediastinal Disorders
Epistaxis
19
Vascular Disorders
Hypertension
11
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Table 4: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2% Difference
Between Arms in Patients Receiving CYRAMZA in Study 4
Adverse Reactions
(MedDRA) System
Organ Class

CYRAMZA plus FOLFIRI
N=529

Placebo plus FOLFIRI
N=528

All Grades
(Frequency %)

Grade ≥3
(Frequency %)

All Grades
(Frequency %)

Grade ≥3
(Frequency %)

Neutropenia

59

38

46

23

Thrombocytopenia

28

3

14

<1

Decreased appetite

37

2

27

2

Diarrhea

60

11

51

10

Gastrointestinal hemorrhage events

12

2

7

1

Stomatitis

31

4

21

2

20

<1

9

0

6

1

2

0

17

3

5

<1

33

0

15

0

13

1

5

<1

26

11

9

3

Blood and Lymphatic System Disorders

Gastrointestinal Disorders

General Disorders and Administration Site Disorders
Peripheral edema
Metabolism and Nutrition Disorders
Hypoalbuminemia
Renal and Urinary Disorders
Proteinuriaa
Respiratory, Thoracic, and Mediastinal Disorders
Epistaxis
Skin and Subcutaneous Tissue Disorders
Palmar-plantar erythrodysesthesia
syndrome

Table 3: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2%
Difference Between Arms in Patients Receiving CYRAMZA in Study 3
CYRAMZA plus docetaxel
(N=627)
All Grades
Grade 3-4
(Frequency %)
(Frequency %)

Colorectal Cancer
CYRAMZA Administered in Combination with FOLFIRI
Study 4 was a multinational, randomized, double-blind study conducted in patients with metastatic colorectal cancer
with disease progression on or after therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine. Patients received
either CYRAMZA 8 mg/kg intravenously plus FOLFIRI intravenously every 2 weeks or placebo plus FOLFIRI intravenously
every 2 weeks.
Study 4 excluded patients with an ECOG PS of 2 or greater, uncontrolled hypertension, major surgery within 28 days,
and those who experienced any of the following during first-line therapy with a bevacizumab-containing regimen: an
arterial thrombotic/thromboembolic event; Grade 4 hypertension; Grade 3 proteinuria; a Grade 3-4 bleeding event; or
bowel perforation.
Demographics and baseline characteristics for the treated population were similar between treatment arms (n=1057). Median
age was 62 years; 57% of patients were men; 76% were White and 20% were Asian; 48% had ECOG PS 0.
The data described in this section reflect exposure to CYRAMZA plus FOLFIRI in 529 patients in Study 4. Patients received
a median of 8 doses (range 1-68) of CYRAMZA; the median duration of exposure was 4.4 months, and 169 (32% of 529)
patients received CYRAMZA for at least six months. The most common adverse reactions (all grades) observed in CYRAMZA
plus FOLFIRI-treated patients at a rate of ≥30% and ≥2% higher than placebo plus FOLFIRI were diarrhea, neutropenia,
decreased appetite, epistaxis, and stomatitis. Twenty percent of patients treated with CYRAMZA plus FOLFIRI received
granulocyte colony-stimulating factors. Treatment discontinuation of any study drug due to adverse reactions occurred more
frequently in CYRAMZA plus FOLFIRI-treated patients (29%) than in placebo plus FOLFIRI-treated patients (13%).
The most common adverse reactions leading to discontinuation of any component of CYRAMZA plus FOLFIRI as compared
to placebo plus FOLFIRI, were neutropenia (12.5% versus 5.3%) and thrombocytopenia (4.2% versus 0.8%). The most
common adverse reactions leading to treatment discontinuation of CYRAMZA were proteinuria (1.5%) and gastrointestinal
perforation (1.7%).
The most common serious adverse events with CYRAMZA plus FOLFIRI were diarrhea (3.6%), intestinal obstruction (3.0%),
and febrile neutropenia (2.8%).
Table 4 provides the frequency and severity of adverse reactions in Study 4.

Vascular Disorders

Placebo plus docetaxel
(N=618)
All Grades
Grade 3-4
(Frequency %)
(Frequency %)

16
49
3

10
46
5

10
40
<1

7

19

2

<1

5

0

14
0

50
9

11
<1

<1

7

<1

6

5

2
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Hypertension
a

Includes 3 patients with nephrotic syndrome in the CYRAMZA plus FOLFIRI treatment group.

Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA plus FOLFIRI-treated patients in Study 4
consisted of gastrointestinal perforation (1.7% CYRAMZA plus FOLFIRI versus 0.6% for placebo plus FOLFIRI).
Thyroid stimulating hormone (TSH) levels were evaluated in 224 patients (115 CYRAMZA plus FOLFIRI-treated patients and
109 placebo plus FOLFIRI-treated patients) with normal baseline TSH levels. Patients underwent periodic TSH laboratory
assessments until 30 days after the last dose of study treatment. Increased TSH levels were observed in 53 (46%) patients
treated with CYRAMZA plus FOLFIRI compared with 4 (4%) patients treated with placebo plus FOLFIRI.
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. In 23 clinical trials, 86/2890 (3.0%) of CYRAMZAtreated patients tested positive for treatment-emergent anti-ramucirumab antibodies by an enzyme-linked immunosorbent
assay (ELISA). Neutralizing antibodies were detected in 14 of the 86 patients who tested positive for treatment-emergent
anti-ramucirumab antibodies.
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 incidence of antibodies to CYRAMZA with the incidences of antibodies to other products may
be misleading.
DRUG INTERACTIONS
No pharmacokinetic interactions were observed between ramucirumab and paclitaxel, between ramucirumab and docetaxel,
or between ramucirumab and irinotecan or its active metabolite, SN-38.
CYRAMZA® (ramucirumab) injection
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USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, CYRAMZA can cause fetal harm. Animal models link angiogenesis, VEGF and VEGF
Receptor 2 (VEGFR2) to critical aspects of female reproduction, embryofetal development, and postnatal development. There
are no available data on CYRAMZA in pregnant women to inform any drug-associated risks. No animal studies have been
conducted to evaluate the effect of ramucirumab on reproduction and fetal development. The background risk of major birth
defects and miscarriage for the indicated populations are unknown. 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. Advise
pregnant women of the potential risk to a fetus.
Animal Data
No animal studies have been specifically conducted to evaluate the effect of ramucirumab on reproduction and fetal
development. In mice, loss of the VEGFR2 gene resulted in embryofetal death and these fetuses lacked organized blood
vessels and blood islands in the yolk sac. In other models, VEGFR2 signaling was associated with development and
maintenance of endometrial and placental vascular function, successful blastocyst implantation, maternal and feto-placental
vascular differentiation, and development during early pregnancy in rodents and non-human primates. Disruption of VEGF
signaling has also been associated with developmental anomalies including poor development of the cranial region, forelimbs,
forebrain, heart, and blood vessels.
Lactation
Risk Summary
There is no information on the presence of ramucirumab in human milk, the effects on the breast-fed infant, or the effects on
milk production. Human IgG is present in human milk, but published data suggest that breast milk antibodies do not enter the
neonatal and infant circulation in substantial amounts. Because of the potential risk for serious adverse reactions in nursing
infants from ramucirumab, advise women that breastfeeding is not recommended during treatment with CYRAMZA.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action, CYRAMZA can cause fetal harm. Advise females of reproductive potential to use effective
contraception while receiving CYRAMZA and for at least 3 months after the last dose of CYRAMZA.
Infertility
Females
Advise females of reproductive potential that based on animal data CYRAMZA may impair fertility.
Pediatric Use
The safety and effectiveness of CYRAMZA in pediatric patients have not been established. In animal studies, effects on
epiphyseal growth plates were identified. In cynomolgus monkeys, anatomical pathology revealed adverse effects on the
epiphyseal growth plate (thickening and osteochondropathy) at all doses tested (5-50 mg/kg). Ramucirumab exposure at the
lowest weekly dose tested in the cynomolgus monkey was 0.2 times the exposure in humans at the recommended dose of
ramucirumab as a single agent.
Geriatric Use
Of the 563 CYRAMZA-treated patients in two randomized gastric cancer clinical studies, 36% were 65 and over, while
7% were 75 and over. No overall differences in safety or effectiveness were observed between these subjects and
younger subjects.
Of the 1253 patients in Study 3, 455 (36%) were 65 and over and 84 (7%) were 75 and over. Of the 627 patients who received
CYRAMZA plus docetaxel in Study 3, 237 (38%) were 65 and over, while 45 (7%) were 75 and over. In an exploratory subgroup
analysis of Study 3, the hazard ratio for overall survival in patients less than 65 years old was 0.74 (95% CI: 0.62, 0.87) and in
patients 65 years or older was 1.10 (95% CI: 0.89, 1.36).
Of the 529 patients who received CYRAMZA plus FOLFIRI in Study 4, 209 (40%) were 65 and over, while 51 (10%)
were 75 and over. Overall, no differences in safety or effectiveness were observed between these subjects and
younger subjects.
Renal Impairment
No dose adjustment is recommended for patients with renal impairment based on population pharmacokinetic analysis.
Hepatic Impairment
No dose adjustment is recommended for patients with mild (total bilirubin within upper limit of normal [ULN] and aspartate
aminotransferase [AST] >ULN, or total bilirubin >1.0-1.5 times ULN and any AST) or moderate (total bilirubin >1.5-3.0 times
ULN and any AST) hepatic impairment based on population pharmacokinetic analysis. Clinical deterioration was reported in
patients with Child-Pugh B or C cirrhosis who received single-agent CYRAMZA.

Table 5: CYRAMZA Dose Reductions for Proteinuria
Initial CYRAMZA Dose
8 mg/kg
10 mg/kg

First Dose Reduction to:
6 mg/kg
8 mg/kg

Second Dose Reduction to:
5 mg/kg
6 mg/kg

Wound Healing Complications
•
Interrupt CYRAMZA prior to scheduled surgery until the wound is fully healed.
Arterial Thromboembolic Events, Gastrointestinal Perforation, or Grade 3 or 4 Bleeding
•
Permanently discontinue CYRAMZA.
For toxicities related to paclitaxel, docetaxel, or the components of FOLFIRI, refer to the current prescribing information.
PATIENT COUNSELING INFORMATION
• Hemorrhage:
Advise patients that CYRAMZA can cause severe bleeding. Advise patients to contact their health care provider for bleeding or
symptoms of bleeding including lightheadedness.
• Arterial thromboembolic events:
Advise patients of an increased risk of an arterial thromboembolic event.
• Hypertension:
Advise patients to undergo routine blood pressure monitoring and to contact their health care provider if blood pressure is
elevated or if symptoms from hypertension occur including severe headache, lightheadedness, or neurologic symptoms.
• Gastrointestinal perforations:
Advise patients to notify their health care provider for severe diarrhea, vomiting, or severe abdominal pain.
• Impaired wound healing:
Advise patients that CYRAMZA has the potential to impair wound healing. Instruct patients not to undergo surgery without first
discussing this potential risk with their health care provider.
• Pregnancy and fetal harm:
Advise females of reproductive potential of the potential risk for maintaining pregnancy, risk to the fetus, and risk to newborn
and infant development and to use effective contraception during CYRAMZA therapy and for at least 3 months following the
last dose of CYRAMZA.
• Lactation:
Advise patients not to breastfeed during CYRAMZA treatment.
• Infertility:
Advise females of reproductive potential regarding potential infertility effects of CYRAMZA.
Additional information can be found at www.CYRAMZAHCP.com.

DOSAGE AND ADMINISTRATION
Do not administer CYRAMZA as an intravenous push or bolus.
Recommended Dose and Schedule
Gastric Cancer
The recommended dose of CYRAMZA either as a single agent or in combination with weekly paclitaxel is 8 mg/kg every
2 weeks administered as an intravenous infusion over 60 minutes. Continue CYRAMZA until disease progression or
unacceptable toxicity. When given in combination, administer CYRAMZA prior to administration of paclitaxel.
Non-Small Cell Lung Cancer
The recommended dose of CYRAMZA is 10 mg/kg administered by intravenous infusion over 60 minutes on day 1 of a 21-day
cycle prior to docetaxel infusion. Continue CYRAMZA until disease progression or unacceptable toxicity.
Colorectal Cancer
The recommended dose of CYRAMZA is 8 mg/kg every 2 weeks administered by intravenous infusion over 60 minutes prior to
FOLFIRI administration. Continue CYRAMZA until disease progression or unacceptable toxicity.
Premedication
Prior to each CYRAMZA infusion, premedicate all patients with an intravenous histamine H1 antagonist
(e.g., diphenhydramine hydrochloride).
For patients who have experienced a Grade 1 or 2 infusion-related reaction, also premedicate with dexamethasone (or
equivalent) and acetaminophen prior to each CYRAMZA infusion.
Dose Modifications
Infusion-Related Reactions (IRR)
•
Reduce the infusion rate of CYRAMZA by 50% for Grade 1 or 2 IRRs.
•
Permanently discontinue CYRAMZA for Grade 3 or 4 IRRs.
Hypertension
•
Interrupt CYRAMZA for severe hypertension until controlled with medical management.
•
Permanently discontinue CYRAMZA for severe hypertension that cannot be controlled with antihypertensive therapy.
Proteinuria
•
Interrupt CYRAMZA for urine protein levels ≥2 g/24 hours. Reinitiate treatment at a reduced dose (see Table 5) once the
urine protein level returns to <2 g/24 hours. If the protein level ≥2 g/24 hours reoccurs, interrupt CYRAMZA and reduce
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Immunotherapy Combo Shows Signs of Efficacy in 2 HCC Settings
by RITA COLORITO

USING DUAL CHECKPOINT inhibitors in
patients with hepatocellular carcinoma
(HCC) is demonstrating activity with a
manageable safety profile in both secondline and perioperative settings, according
to findings presented at the International
Liver Cancer Association Annual
Conference (ILCA 2019).
In updated data from the CheckMate 040
study, the combination of nivolumab
(Opdivo), a PD-1 inhibitor, plus ipilimumab
(Yervoy), a CTLA-4 inhibitor, demonstrated
a favorable benefit–risk profile in patients
previously treated with sorafenib (Nexavar).1
In patients with resectable HCC, use of the
combination before surgery was associated
with a pathologic complete response (pCR)
rate of 29% in a phase II study.2
The findings add to the growing body
of data about the immunotherapy duo,
which has been approved for patients with
unresectable or metastatic melanoma; intermediate- or poor-risk, previously untreated
renal cell carcinoma; and microsatellite
instability–high or mismatch repair deficient metastatic colorectal cancer that has
progressed after chemotherapy. In HCC,
nivolumab monotherapy is approved for
patients who have been previously treated
with sorafenib.3
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Although rates of anygrade TRAEs were higher in
arm A [94%], the types of
TRAEs observed were similar
across treatment arms.
No new safey signals were
observed, and most
TRAEs were manageable
and reversible.”
—ANTHONY B. EL-KHOUEIRY, MD

CHECKMATE 040 FINDINGS
IN ADVANCED DISEASE
In advanced, unresectable, or progressive HCC,
the first findings from CheckMate 040 were
presented at the 2019 American Society of
Clinical Oncology Annual Meeting (TABLE 1,4).
Further analysis of the results indicated that
the combination can also yield a favorable safety
profile, said Anthony B. El-Khoueiry, MD, in his
presentation at ILCA 2019, held September 20 to
22 in Chicago, Illinois.1

Investigators focused on the primary
endpoints of safety and tolerability using
National Cancer Institute Common Terminology
Criteria for Adverse Events. They reported
results for 148 patients with advanced HCC who
had previously been treated with first-line therapy with sorafenib, were sorafenib intolerant, or
had disease progression after sorafenib.
Patients were randomized 1:1:1 between
3 arms with different dosing combinations and
schedules until unacceptable intolerability or
disease progression. Fifty patients in arm A were
given 1 mg/kg nivolumab plus 3 mg/kg ipilimumab every 3 weeks for 4 cycles. Forty-nine
patients in arm B received 3 mg/kg nivolumab
plus 1 mg/kg ipilimumab every 3 weeks times
4. Patients in both of these arms were then given
nivolumab 240 mg intravenously as a flat dose
every 2 weeks. Forty-nine patients in arm C
received just nivolumab 3 mg/kg every 2 weeks
plus ipilimumab 1 mg/kg every 6 weeks.
The majority of
patients—88%, 85%, and 79%
in arms A, B, and C, respectively—had discontinued
sorafenib due to disease
progression. Also, most
patients across the treatment
ANTHONY B.
arms had either hepatitis B
EL-KHOUEIRY, MD
or C virus (74%-82%).
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The median follow-up across all 3 arms was
31 months. As is the nature with systemic
therapies and HCC, disease progression halted
treatment. It was the most common reason
for treatment discontinuation in all 3 arms,
occuring among 51% of patients in arm A
versus 69% in both B and C.
In contrast, arm A, with the higher dose of
ipilimumab, had 22% of patients discontinue
treatment due to toxicity versus 6% in
B and 2% in C. Despite the higher toxicity, arm
A had the longest median duration of therapy,
with patients lasting 5.1 months on therapy,
compared with 2.3 months and 4 months for
arms B and C, respectively.
“This may be associated with the efficacy
seen in that arm,” said El-Khoueiry, associate
professor of clinical medicine in the Division
of Medical Oncology and director of the
phase I drug development clinical program at
Keck Medicine of the University of Southern
California (USC), as well as medical director
of the Clinical Investigations Support Office at
the USC Norris Comprehensive Cancer Center,
both in Los Angeles.
The objective response rate was 31% in arms
B and C and 32% in A. Arm A had the highest pCR rate, at 8%, versus 6% in B and 0% in
C. Partial responses were achieved by 24% of
patients in arm A, 24% in B, and 31% in C.4
“The greatest survival benefit was also
observed in arm A, with a median overall
survival [OS] of 22.8 months and the highest OS rate of 44% through 30 months,”
El-Khoueiry said. The median OS in arm B
was 12.5 months; in arm C, 12.7 months.
The median durations of response were 17.5,
22.2, and 16.6 months in arms A, B, and
C, respectively.
In terms of treatment-related adverse events
(TRAEs), El-Khoueiry said the data brought
no surprises. “It’s similar to what’s seen in
other tumor types,” he said. The most common
TRAEs involved skin and subcutaneous tissue,
investigations (including liver laboratory
abnormalities), general and administration
site events, gastrointestinal events, and endocrine-related effects.
“Although rates of any-grade TRAEs were
higher in arm A [94%], the types of TRAEs
observed were similar across treatment arms.
No new safety signals were observed, and
most TRAEs were manageable and reversible,”
El-Khoueiry said.

Overall, the incidence of grade 3/4 TRAEs
was also higher in arm A, at 53%, compared
with 29% in arm B and 31% in C. Among
hepatic investigations, the most common
abnormalities were increased aspartate
aminotransferase (AST) and alanine aminotransferase (ALT).
“There were several serious events, 4 of
which were hepatic related and required
steroid therapy,” El-Khoueiry said. “None
of the hepatic events required anything
besides corticosteroids.”
Five patients experienced hepatobiliary
events: 3 in arm A, 1 in B, and 1 in C. Of these,
4 patients—2 each in A and B—had to discontinue their therapy. “The patient labeled as
‘drug-induced liver injury’ was labeled as such
by the investigator. However, that patient did
not meet the protocol prespecified; specifically,
the patient did not have a bilirubin above the
upper limits of normal,” El-Khoueiry said.
Select hepatic events were also reported in
27% of patients in arm A versus 24% in B and
17% in C. Among all select TRAEs, systemic
corticosteroids were used to treat 51% of
patients in arm A, 24% in B, and 23% in C.
With the exception of endocrine events, the
vast majority of select TRAEs were resolved
across all arms.
The study also looked at immune-mediated adverse events (imAEs), a subset of
select TRAEs, in which patients had to be
placed on either immunosuppressive agents
or other corticosteroids. These events could
have happened up to 100 days after the last
dose of therapy, El-Khoueiry said. The most
common imAEs were rash, hepatitis, adrenal insufficiency, diarrhea/colitis, and

pneumonitis. As expected, these were more
common in arm A, specifically for hepatitis,
he said, which occurred in 10 patients versus
5 in B and 3 in C.
Ninety percent of imAEs resolved. Of
the 10 patients in arm A who had hepatitis, 7 received glucocorticoids for a median
of 2 weeks. Of patients experiencing hepatic
adverse effects, roughly 60% to 70% were
rechallenged across arms. “No patients experienced a recurrence of any category of
imAEs upon rechallenge with either therapy,”
El-Khoueiry said.
Across all arms and all organs—skin,
endocrine, hepatitis—the median time to
onset was short, between 3 and 8 weeks.
“Generally, across tumor types, that’s going
to happen in the first 3 to 5 months anyway,”
El-Khoueiry said.
With hepatic events, the median time to
onset was from 4.1 to 5.3 weeks. Resolution
took 3.1 to 12 weeks, with similarly high rates
of resolution among arms: 92% for arms A and
B and 88% for C.
Given the favorable OS and risk profile of
this combination, further investigation is
warranted, El-Khoueiry said. The phase III
CheckMate 9DW study will undertake the
task of comparing nivolumab plus ipilimumab against the standard of care with either
sorafenib or lenvatinib (Lenvima). The trial,
which has not yet started recruiting patients,
has a target enrollment of 1084 participants (NCT04039607).

EARLY RESULTS IN PERIOPERATIVE STUDY
In the first interim analysis of a phase II
study, pCRs were seen in 29% of patients

TA B L E . K E Y F I N D I N G S F R O M C H E C K M AT E 0 4 0 S T U DY 1 , 4

Arm A
NIVO1 + IPI3 Q3W

Arm B
NIVO3 + IPI1 Q3W

Arm C
NIVO3 + IPI1 Q6W

Responses

(n = 50)

(n = 49)

(n = 49)

ORR, % (n)

32% (16)

31% (15)

31% (15)

Median DOR, months (range)

17.5 (4.6-30.5+)

22.2 (4.2-29.9+)

16.6 (4.1+-32.0+)

Median OS, months (95% CI)

22.8 (9.4-NE)

12.5 (7.6-16.4)

12.7 (12.7 (7.4-33.0)

TRAEs

(n = 49)

(n = 49)

(n = 48)

Any-grade TRAE, % (n)

94% (46)

71% (35)

79% (38)

Grade 3-4 TRAE, % (n)

53% (26)

29% (14)

31% (15)

Serious TRAEs, % (n)

22% (11)

18% (9)

15% (7)

DOR indicates duration of response; IPI1, ipilimumab 1 mg/kg; IPI3, ipilimumab 3 mg/kg; NIVO1, nivolumab 1 mg/kg; NIVO3, nivolumab 3 mg/
kg; NE, not estimable; NIVO3, nivolumab 3 mg/kg; ORR, objective response rate; OS, overall survival; Q3W, every 3 weeks; Q6W, every 6 weeks;
TRAE, treatment-related adverse event.
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with resectable HCC treated with a perioperative immunotherapy regimen, Yehia I.
Abugabal, MD, reported in a presentation at
ILCA 2019. The randomized, open-label study
evaluated nivolumab alone versus nivolumab
plus ipilimumab.2
“[Although] surgical resection is associated

MO RE O N

Navigating the
Complexities of HCC
Practices for optimal
management of early-stage
disease depend on solidifying interactions among
locoregional practitioners,
interventional radiologists,
medical oncologists, and
hepatologists to help define
RICHARD
when to cease transarteFINN, MD
rial chemoembolization and
start patients on systemic therapy. “Liver cancer
is complex and there’s the interplay between
cirrhosis and [the disease] and it takes a multidisciplinary team to manage these patients, giving
them the best opportunity for good outcomes,”
Richard Finn, MD, said.
In this OncLive Insights® series, Finn, an assistant professor of medicine in the department
of Hematology/Oncology at the David Geffen
School of Medicine at University of California,
Los Angeles, and former past president of the
International Liver Cancer Association, discusses
the future of combinations and personalized
therapy in hepatocellular carcinoma (HCC).
“There’s been so much excitement in the liver
cancer space with introduction of kinase inhibitors and checkpoint inhibitors [and there] are still
a lot of things that are in earlier development that
are moving along,” Finn said.
One such area of research is developing
biomarker-based approaches to target the
FGF19–FGFR4 signaling pathway, with a new
generation of molecules in patients with HCC and
high-FGF19 amplification or expression.
OncLive Insights® is a video editorial series that
features expert opinions on multiple areas of focus.

FOR MORE VISIT: onclive.com/insights
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with a very high recurrence rate, we currently
do not have any effective neoadjuvant or
adjuvant therapy despite the fact that hepatocellular carcinoma is a very immunogenic
tumor. In fact, low intratumoral CD8 T cells
and ratio Teff:Treg cells [effector T cells:regulatory T cells] has been shown repeatedly to be
related to a high incidence of recurrence and
low survival after hepatocellular carcinoma
resection,” said Abugabal, of The University of
Texas MD Anderson Cancer Center in Houston.
“Recently, PD-1 antagonists have shown significant activity in hepatocellular carcinoma and
have been granted conditional approval.”
The study design was a randomized 1:1 trial
of patients with resectable HCC, determined by
surgeons as good candidates for either conservative hepatic resection or liver resection with
curative intent. Thirty patients were expected
to be enrolled and randomized between arms
A and B. The primary endpoints were safety
and tolerability, and the secondary endpoints
included overall response rate and time until
recurrence. Additional exploratory objectives
focused on immunological/biomarker changes
in the tumor tissue and peripheral blood.
Patients in arm A received neoadjuvant
nivolumab alone at 240 mg intravenously (IV)
every 2 weeks for 3 doses. Surgery took place
at the 6-week mark, followed by adjuvant
nivolumab starting at week 10 at 240 mg IV
every 2 weeks until recurrence or up to
2 years. Surveillance, including imaging, blood
samples, insulinlike growth factor-1 score, and
magnetic resonance elastography, occurred
every 12 weeks.
Arm B followed the same surgical timeline
but with a neoadjuvant combination therapy
of nivolumab 240 mg IV plus ipilimumab 1
mg/kg IV every 2 weeks for 3 doses. Adjuvant
chemotherapy included nivolumab alone at
240 mg IV every 2 weeks plus ipilimumab 1
mg/kg IV every 6 weeks for up to 2 years or
until recurrence, with surveillance completed
every 12 weeks.
Among 14 evaluable patients, 4 achieved a
pCR, with a 50/50 split between the 2 study
arms. One patient in each arm who achieved
pCR had hepatitis C virus, 1 in the nivolumabalone arm had hepatitis B virus, and 1 in the
combination arm did not have hepatitis.
Two patients in arm A experienced grade 3
or higher TRAEs post operatively, including
possible lipase and amylase increases. In arm

B, 2 patients experienced grade 3 or higher
events prior to surgery of possible increases in
ALT/AST, and 1 had a grade 3 TRAE post operatively of definite colitis.
Treatment was deemed
safe, and surgical resection was not delayed. Just
1 patient did not undergo
planned resection due to
reasons that were unrelated
to the study treatment.
YEHIA I.
Blood sampling and tumor
ABUGABAL, MD
sampling also took place
prior to treatment, as well as prior to surgery.
“Imaging showed that prior to surgery, the
tumor looked very vascular, typical of HCC.
At the time of surgery, there was no enhancement in the tumor,” Abugabal said.
“Further analysis identified very specific
highly cytotoxic tumors in CD8 T cells,” he
said. “These are a reflection of the activity of
cytotoxic T cells.”
The observation of pCR was associated with a
significant increase in 2 specific clusters of CD8
T cells and in the Teff:Treg ratio after therapy.
Two more patients have since been enrolled,
Abugabal noted.
“After validation, the study may contribute
to a paradigm shift in the perioperative treatment of resectable HCC,” he concluded. n
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Fulphila® is indicated to decrease the incidence of infection, as
manifested by febrile neutropenia, in patients with nonmyeloid
malignancies receiving myelosuppressive anti-cancer drugs associated
with a clinically significant incidence of febrile neutropenia. Fulphila® is
not indicated for the mobilization of peripheral blood progenitor cells for
hematopoietic stem cell transplantation.
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administration of pegfilgrastim products. Evaluate for an enlarged spleen
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INDICATIONS AND USAGE
Patients with Cancer Receiving
Myelosuppressive Chemotherapy
Fulphila is indicated to decrease the incidence of infection, as
manifested by febrile neutropenia, in patients with non-myeloid
malignancies receiving myelosuppressive anti-cancer drugs
associated with a clinically significant incidence of febrile
neutropenia [see Clinical Studies].
Limitations of Use
Fulphila is not indicated for the mobilization of peripheral blood
progenitor cells for hematopoietic stem cell transplantation.
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upon initial exposure and can recur within days after discontinuation of
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cell crisis occurs.
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events of glomerulonephritis resolved after withdrawal of pegfilgrastim
products. If glomerulonephritis is suspected, evaluate for cause. If
causality is likely, consider dose-reduction or interruption of Fulphila®.
White blood cell counts of 100 x 109/L or greater have been observed in
patients receiving pegfilgrastim products. Monitoring of CBCs during
therapy with Fulphila® is recommended.
Capillary leak syndrome has been reported after granulocyte
colony-stimulating factor (G-CSF) administration, including pegfilgrastim
products, and is characterized by hypotension, hypoalbuminemia, edema,
and hemoconcentration. Episodes vary in frequency, severity and may be

Acute Respiratory Distress Syndrome

Leukocytosis

Acute respiratory distress syndrome (ARDS) can occur in patients
receiving pegfilgrastim products. Evaluate patients who develop
fever and lung infiltrates or respiratory distress after receiving
Fulphila, for ARDS. Discontinue Fulphila in patients with ARDS.

White blood cell (WBC) counts of 100 x 109/L or greater have been
observed in patients receiving pegfilgrastim products. Monitoring of
complete blood count (CBC) during pegfilgrastim therapy is
recommended.

Serious Allergic Reactions

Capillary Leak Syndrome

Serious allergic reactions, including anaphylaxis, can occur in
patients receiving pegfilgrastim products. The majority of reported
events occurred upon initial exposure. Allergic reactions, including
anaphylaxis, can recur within days after the discontinuation of initial
anti-allergic treatment. Permanently discontinue Fulphila in patients
with serious allergic reactions. Do not administer Fulphila to patients
with a history of serious allergic reactions to pegfilgrastim products
or filgrastim products.

Capillary leak syndrome has been reported after G-CSF
administration, including pegfilgrastim products, and is
characterized by hypotension, hypoalbuminemia, edema and
hemoconcentration. Episodes vary in frequency, severity and may be
life-threatening if treatment is delayed. Patients who develop
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and receive standard symptomatic treatment, which may include a
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Potential for Tumor Growth Stimulatory Effects on
Malignant Cells
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suspected, evaluate for cause. If causality is likely, consider dose
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Splenic rupture, including fatal cases, can occur following the
administration of pegfilgrastim products. Evaluate for an enlarged
spleen or splenic rupture in patients who report left upper
abdominal or shoulder pain after receiving Fulphila.

life-threatening if treatment is delayed. Patients who develop symptoms of
capillary leak syndrome should be closely monitored and receive standard
symptomatic treatment, which may include a need for intensive care.
The G-CSF receptor, through which pegfilgrastim and filgrastim products
act, has been found on tumor cell lines. The possibility that pegfilgrastim
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products are not approved, cannot be excluded.
Aortitis has been reported in patients receiving pegfilgrastim products. It
may occur as early as the first week after start of therapy. Manifestations
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pain, malaise, back pain, and increased inflammatory markers (e.g.,
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who develop these signs and symptoms without known etiology and
discontinue Fulphila® if aortitis is suspected.
Increased hematopoietic activity of the bone marrow in response to
growth factor therapy has been associated with transient positive bone
imaging changes. This should be considered when interpreting bone
imaging results.
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The granulocyte colony-stimulating factor (G-CSF) receptor through
which pegfilgrastim products and filgrastim products act has been
found on tumor cell lines. The possibility that pegfilgrastim products
act as a growth factor for any tumor type, including myeloid
malignancies and myelodysplasia, diseases for which pegfilgrastim
products are not approved, cannot be excluded.
Aortitis
Aortitis has been reported in patients receiving pegfilgrastim
products. It may occur as early as the first week after start of
therapy. Manifestations may include generalized signs and

symptoms such as fever, abdominal pain, malaise, back pain, and
increased inflammatory markers (e.g., c-reactive protein and white
blood cell count). Consider aortitis in patients who develop these
signs and symptoms without known etiology. Discontinue Fulphila if
aortitis is suspected.

other studies or to other products may be misleading.
Binding antibodies to pegfilgrastim were detected using a BIAcore
assay. The approximate limit of detection for this assay is 500
ng/mL.

Increased hematopoietic activity of the bone marrow in response to
growth factor therapy has been associated with transient positive
bone imaging changes. This should be considered when interpreting
bone imaging results.

Pre-existing binding antibodies were detected in approximately 6%
(51/849) of patients with metastatic breast cancer. Four of 521
pegfilgrastim-treated subjects who were negative at baseline
developed binding antibodies to pegfilgrastim following treatment.
None of these 4 patients had evidence of neutralizing antibodies
detected using a cell-based bioassay.

ADVERSE REACTIONS

Postmarketing Experience

The following serious adverse reactions are discussed in greater
detail in other sections of the labeling:

The following adverse reactions have been identified during post
approval use of pegfilgrastim products. 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.

Nuclear Imaging

• Splenic Rupture [See Warnings and Precautions]
• Acute Respiratory Distress Syndrome [See Warnings and
Precautions]
• Serious Allergic Reactions [See Warnings and Precautions]
• Use in Patients with Sickle Cell Disorders [See Warnings
and Precautions]
• Glomerulonephritis [See Warnings and Precautions]
• Leukocytosis [See Warnings and Precautions]
• Capillary Leak Syndrome [See Warnings and Precautions]
• Potential for Tumor Growth Stimulatory Effects on Malignant
Cells [See Warnings and Precautions]
• Aortitis [See Warnings and Precautions]
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 clinical
practice.
Pegfilgrastim clinical trials safety data are based upon 932 patients
receiving pegfilgrastim in seven randomized clinical trials. The
population was 21 to 88 years of age and 92% female. The
ethnicity was 75% Caucasian, 18% Hispanic, 5% Black, and 1%
Asian. Patients with breast (n = 823), lung and thoracic tumors
(n = 53) and lymphoma (n = 56) received pegfilgrastim after
nonmyeloablative cytotoxic chemotherapy. Most patients received a
single 100 mcg/kg (n = 259) or a single 6 mg (n = 546) dose per
chemotherapy cycle over 4 cycles.
The following adverse reaction data in Table 2 are from a
randomized, double-blind, placebo-controlled study in patients with
metastatic or non-metastatic breast cancer receiving docetaxel 100
mg/m2 every 21 days (Study 3). A total of 928 patients were
randomized to receive either 6 mg pegfilgrastim (n = 467) or
placebo (n = 461). The patients were 21 to 88 years of age and
99% female. The ethnicity was 66% Caucasian, 31% Hispanic, 2%
Black, and < 1% Asian, Native American, or other.
The most common adverse reactions occurring in ≥ 5% of patients
and with a between-group difference of ≥ 5% higher in the
pegfilgrastim arm in placebo-controlled clinical trials are bone pain
and pain in extremity.
Table 2. Adverse Reactions with ≥ 5% Higher Incidence in
Pegfilgrastim Patients Compared to Placebo in Study 3
Body System
Adverse Reaction

Placebo
(N = 461)

Pegfilgrastim 6 mg
SC on Day 2
(N = 467)

Musculoskeletal and connective tissue disorders
Bone pain

26%

31%

Pain in extremity

4%

9%

Leukocytosis
In clinical studies, leukocytosis (WBC counts > 100 x 109/L) was
observed in less than 1% of 932 patients with non-myeloid
malignancies receiving pegfilgrastim. No complications attributable
to leukocytosis were reported in clinical studies.
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 pegfilgrastim
in the studies described below with the incidence of antibodies in

• Splenic rupture and splenomegaly (enlarged spleen) [see
Warnings and Precautions]
• Acute respiratory distress syndrome (ARDS) [see Warnings and
Precautions]
• Allergic reactions/hypersensitivity, including anaphylaxis, skin
rash, and urticaria, generalized erythema, and flushing
[see Warnings and Precautions]
• Sickle cell crisis [see Warnings and Precautions]
• Glomerulonephritis [see Warnings and Precautions]
• Leukocytosis [see Warnings and Precautions]
• Capillary Leak Syndrome [see Warnings and Precautions]
• Injection site reactions
• Sweet’s syndrome, (acute febrile neutrophilic dermatosis),
cutaneous vasculitis
• Aortitis [see Warnings and Precautions]
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Although available data with Fulphila or pegfilgrastim product use in
pregnant women are insufficient to establish whether there is a drug
associated risk of major birth defects, miscarriage, or adverse
maternal or fetal outcomes, there are available data from
published studies in pregnant women exposed to filgrastim
products. These studies have not established an association of
filgrastim product use during pregnancy with major birth defects,
miscarriage or adverse maternal or fetal outcomes.
In animal studies, no evidence of reproductive/developmental
toxicity occurred in the offspring of pregnant rats that received
cumulative doses of pegfilgrastim approximately 10 times the
recommended human dose (based on body surface area). In
pregnant rabbits, increased embryolethality and spontaneous
abortions occurred at 4 times the maximum recommended human
dose simultaneously with signs of maternal toxicity (see Data).
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
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
Human Data
Retrospective studies indicate that exposure to pegfilgrastim is
without significant adverse effect on fetal outcomes and
neutropenia. Preterm deliveries have been reported in some
patients.
Animal Data
Pregnant rabbits were dosed with pegfilgrastim subcutaneously
every other day during the period of organogenesis. At cumulative
doses ranging from the approximate human dose to approximately
4 times the recommended human dose (based on body surface
area), the treated rabbits exhibited decreased maternal food
consumption, maternal weight loss, as well as reduced fetal body
weights and delayed ossification of the fetal skull; however, no
structural anomalies were observed in the offspring from either
study. Increased incidences of post-implantation losses and
spontaneous abortions (more than half the pregnancies) were
observed at cumulative doses approximately 4 times the
recommended human dose, which were not seen when pregnant
rabbits were exposed to the recommended human dose.
Three studies were conducted in pregnant rats dosed with
pegfilgrastim at cumulative doses up to approximately 10 times the
recommended human dose at the following stages of gestation:
during the period of organogenesis, from mating through the first
half of pregnancy, and from the first trimester through delivery and
lactation. No evidence of fetal loss or structural malformations was

observed in any study. Cumulative doses equivalent to
approximately 3 and 10 times the recommended human dose
resulted in transient evidence of wavy ribs in fetuses of treated
mothers (detected at the end of gestation but no longer present in
pups evaluated at the end of lactation).
Lactation
Risk Summary
There are no data on the presence of pegfilgrastim in human milk,
the effects on the breastfed child, or the effects on milk production.
Other filgrastim products are secreted poorly into breast milk, and
filgrastim products are not absorbed orally by neonates. The
developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for Fulphila and
any potential adverse effects on the breastfed child from Fulphila or
from the underlying maternal condition.
Pediatric Use
The safety and effectiveness of pegfilgrastim have been established
in pediatric patients. No overall differences in safety were identified
between adult and pediatric patients based on postmarketing
surveillance and review of the scientific literature. Use of
pegfilgrastim in pediatric patients for chemotherapy-induced
neutropenia is based on adequate and well-controlled studies in
adults with additional pharmacokinetic and safety data in pediatric
patients with sarcoma [see Clinical Pharmacology and Clinical
Studies].
Geriatric Use
Of the 932 patients with cancer who received pegfilgrastim in
clinical studies, 139 (15%) were aged 65 and over, and 18 (2%)
were aged 75 and over. No overall differences in safety or
effectiveness were observed between patients aged 65 and older
and younger patients.
OVERDOSAGE
Overdosage of pegfilgrastim products may result in leukocytosis and
bone pain. Events of edema, dyspnea, and pleural effusion have
been reported in a single patient who administered pegfilgrastim on
8 consecutive days in error. In the event of overdose, the patient
should be monitored for adverse reactions [see Adverse Reactions].
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
No carcinogenicity or mutagenesis studies have been performed
with pegfilgrastim products.
Pegfilgrastim did not affect reproductive performance or fertility in
male or female rats at cumulative weekly doses approximately 6 to
9 times higher than the recommended human dose (based on body
surface area).
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling
(Patient Information and Instructions for Use).
Advise patients of the following risks and potential risks with
Fulphila:
• Splenic rupture and splenomegaly
• Acute Respiratory Distress Syndrome
• Serious allergic reactions
• Sickle cell crisis
• Glomerulonephritis
• Capillary Leak Syndrome
• Aortitis
Instruct patients who self-administer Fulphila using the single-dose
prefilled syringe of the:
• Importance of following the Instructions for Use.
• Dangers of reusing syringes.
• Importance of following local requirements for proper disposal of
used syringes.

Manufactured by:
Mylan GmbH
Steinhausen, Switzerland, CH-6312
U.S. License No. 2062
Product of India
Code No.: KR/DRUGS/KTK/28D/7/2006
Distributed by:
Mylan Institutional LLC
Rockford, IL 61103 U.S.A.

Revised: 9/2018
B:PEGFIL:R2
PEG-2019-0005

CONFERENCE HIGHLIGHTS
2019 ILCA

Early Findings Support Novel Regimen for Unresectable HCC
BY RITA COLORITO

A COMBINED ATTACK ON hepatocellular
carcinoma (HCC) with the PD-L1 inhibitor
atezolizumab (Tecentriq) plus the anti-VEGF
monoclonal antibody bevacizumab (Avastin)
resulted in clinically meaningful and durable
objective responses as first-line therapy for
patients with previously untreated, unresectable disease, according to findings presented
at the 2019 International Liver Cancer
Association Annual Conference.
The results of the phase IB
GO30140 study may provide
patients in this setting with
a new treatment option,
investigator Kyung-Hun Lee,
MD, said in reporting the
findings. He said the regiKYUNG-HUN
men was well tolerated.1
LEE, MD
Approximately 80% of
patients with HCC present with unresectable
cancer requiring treatment with therapies
other than surgery. Receptor tyrosine kinase
inhibitors that inhibit VEGF are the first-line
systemic standard of care for patients with
unresectable or metastatic HCC. These are
associated with modest survival benefits but
considerable toxicities. A phase III noninferiority trial demonstrated unconfirmed overall
response rates per RECIST 1.1 criteria of
18.8% for lenvatinib (Lenvima) and 6.5% for
sorafenib (Nexavar).2
In randomized studies, single-agent PD-L1/
PD-1 immune checkpoint inhibitors have
shown clinical activity against HCC but not
superiority over standards of care, noted
Lee, of the Department of Hemato Oncology,
Medical Oncology Center, Seoul National
University Hospital, South Korea.
“Many HCC tumors are hypervascularized
and overexpress VEGF and PD-L1, and we
know that the anti-VEGF monoclonal antibody
bevacizumab has shown modest single-agent
activity in HCC,” said Lee. “In addition to antiangiogenic activity, bevacizumab also showed
immunomodulatory effects. We also know that
PD-L1 with VEGF has shown clinical benefit in
other tumor types.”
GO30140 (NCT02715531) included cohorts
for patients with HCC, gastric, pancreatic,
and esophageal cancers. Eligibility included

measurable disease assessed per RECIST 1.1
criteria, EGOG performance status of 0 or 1,
and adequate hematologic and organ function. Patients with HCC were required to
have metastatic or unresectable disease and
no prior systemic therapy.
Arm A, the HCC study arm, enrolled 104
patients with unresectable HCC with a ChildPugh score up to B7. Patients were given
atezolizumab 1200 mg intravenously every
3 weeks plus bevacizumab 15 mg/kg intravenously every 3 weeks.
The primary endpoints in arm A were
treatment safety and independent review
facility (IRF)–assessed objective response
rate (ORR) per RECIST 1.1 criteria. Key
secondary endpoints included duration
of response (DOR) and progression-free
survival (PFS) per IRF RECIST, ORR, DOR,
and PFS per IRF HCC modified RECIST criteria (HCC mRECIST). Lee said data on some
key secondary endpoints will be available at
upcoming conferences.

COHORT RESULTS
The majority of patients enrolled were male
(81%) with a median age of 62 and 57% from
Asia, excluding Japan. Forty-nine percent of
patients had hepatitis B, and 30% had hepatitis C. Extrahepatic spread or macrovascular
invasion was present in 88% of patients.
In the study arm, 36% of patients had a
confirmed ORR, with 12% of patients achieving complete response. “We had duration
response with this study ranging from 1.6
months to 31.0 months. More than half of the
patients [54%] enjoyed a duration of response
of more than 9.0 months,” said Lee.
He said that DOR was consistent across
analyses: HCC mRECIST (61% of patients)
and investigator (INV)–assessed RECIST
(62%). In addition, 76% of responses per
IRF-assessed RECIST 1.1 are ongoing, and
the median duration of response was not
reached, noted Lee.
The combination of atezolizumab and
bevacizumab resulted in a median PFS
also consistent across the 3 analyses: Both
RECIST and HCC mRECIST showed 66% of
patients with a median PFS of 7.3 months.

INV RECIST showed 72% of patients with a
median PFS of 7.4 months. Median overall
survival, measured by HCC mRECIST, was
17.1 months, with a 6-month overall survival
rate of 82% and a 12-month OS of 63%.
“The benefits of atezolizumab and bevacizumab were generally consistent among patient
subgroups, with clinical activity observed irrespective of PD-L1 status,” said Lee.
Median treatment duration was 8.3 months
on atezolizumab and 8.2 months on bevacizumab. Eighty-eight percent of patients
experienced any-grade treatment-related
adverse events (TRAEs), with 39% having
grade 3/4 TRAEs and 3% having grade 5.
The most common AEs were proteinuria
(37%), decreased appetite (35%) and fatigue
(28%). The most common grade 3/4 AE was
hypertension (14%), Lee noted. In addition,
24% of patients had serious TRAEs, including pyrexia (5%), cholangitis (3%), and upper
gastrointestinal hemorrhage (3%).
The most common AE of special interest (AESI) related to atezolizumab was rash
(23%), and the most common AESI related to
bevacizumab was proteinuria (37%). Grade
3/4 bleeding AESIs associated with bevacizumab included 2% of patients with upper
gastrointestinal bleeding and 2% of patients
with esophageal varices hemorrhage.
“Fifteen patients [14%] required systemic
corticosteroids within 30 days of experiencing an adverse event on atezolizumab,”
said Lee. Increased aspartate aminotransferase and alanine aminotransferase levels
(3% of patients each) were the most common
hepatic events requiring systemic steroids
within 30 days of an AE. No new safety
signals were identified beyond the established single-agent safety profiles, said Lee.
“In conclusion, this combination of atezolizumab and bevacizumab may become a
promising treatment option for patients
with unresectable HCC,” said Lee.
Investigators are further evaluating the
combination in the IMbrave150 phase III
study (NCT03434379). n
For a full list of references,
see the article at
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CLINICAL TRIAL IN FOCUS

Investigators Aim at B-Cell Malignancies
Using Targeted Radiopharmaceutical
By RACHEL NAROZNIAK

IN THE PHASE II CLOVER-1 trial
(NCT02952508), investigators are evaluating
whether CLR 131, a first-in-class radioiodinated
phospholipid drug conjugate that selectively
delivers radiation to malignant cells, will be
an effective option for patients with difficultto-treat relapsed or refractory (R/R) B-cell
lymphomas. Results have so far been presented
from the multiple myeloma (MM) and diffuse
large B-cell lymphoma (DLBCL) cohorts.
“It’s important to start developing new
mechanisms of action for the ongoing treatment of these blood cancers,” CLOVER-1’s
principal investigator, Laura Finn, MD, said.
This is especially applicable to MM, a disease
setting in which radiation therapy (RT) has
been mostly palliative rather than curative.1
“We really only offer radiation therapy to
patients who have bone
lesions or plasmacytomas.
I find that this is a unique
option for those with MM,
because like all blood
cancers, there are very few
instances when we would
LAURA FINN, MD
apply RT. CLR 131 falls
into a niche category for patients with MM,
where they can receive systemic radiation
for a blood cancer. This is a whole new therapeutic option for [these] patients,” said Finn,
director of Hematology and the Bone Marrow
Transplant Program at Ochsner Health
System in Louisiana.

CLOVER-1 is enrolling roughly 80 patients
who previously received standard of care
(SOC) therapy for MM, indolent chronic
lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL), lymphoplasmacytic
lymphoma (LPL), marginal zone lymphoma
(MZL), mantle cell lymphoma (MCL), or
DLBCL. B-cell lymphomas are the most
common hematologic malignancy and are
associated with poor response. Complete or
partial response in these disease types can
be as low as 2% to 4%, translating to a need
for expanded treatment options.2
CLOVER-1’s primary endpoint is clinical benefit rate. Its secondary endpoints
are preliminary efficacy, defined as overall
response rate (ORR), time to progression, and
overall survival.
Composed of proprietary phospholipid
ethers (CLR 1404) that share a covalent
link with the cytotoxic radioisotope iodine
131 (131I), CLR 131 is an intravenous radiopharmaceutical that is designed to deliver
cytotoxic radiation directly to tumor cells,
minimizing tissue damage to normal cells.
“CLR 131 exploits malignant cells’ selective uptake and retention of phospholipid
ethers. This membrane compound is unique
to the malignant cells and is how the therapy can be targeted to the cancer cells with
very little off-target effect from the drug,”
Finn said. Phospholipids, which form the
bilayer structures of cell membranes, are

F IGURE. CLR 131 IN SELECT B-CELL MALIGNANCIES
PHASE II CLOVER -1 TRIAL
N = 80

Eligibility Criteria
• ≥18 years and life expectancy of ≥6 months
• ECOG performance status of 0-2
• MM: ≥2 prior regimens and proof of measurable and
progressive disease
• CLL/SLL, LPL, MZL: ≥2 prior regimens and ≥1 nodal lesion
• MCL: ≥1 prior regimen and ≥1 nodal lesion
• DLBCL: R/R to combination chemotherapy and ≥1 nodal
lesion

Endpoints:

Novel Agent:
CLR 131 via intravenous
administration

Primary
CBR
Secondary

ORR, TTP, OS

CBR indicates clinical benefit rate; CLL, chronic lymphocytic lymphoma; DLBCL, diffuse large B-cell lymphoma; LPL, lymphoplasmacytic lymphoma;
MCL, mantle cell lymphoma; MM, multiple myeloma; MZL, marginal zone lymphoma; ORR, overall response rate; OS, overall survival; R/R, relapsed or
refractory; SLL, small lymphocytic lymphoma; TTP, time to progression.
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an essential component of all cells and have
been shown to increase with oncogenesis
and tumor progression.
CLR 131 spares normal tissue because
it is taken up by lipid raft microdomains
expressed on tumor cells and accumulates in
the cytoplasm of tumor cells. This delivers
cytotoxic 131I directly to the cancer cells and
induces apoptosis.
CLR 131 received an FDA fast track designation in fourth line or later R/R MM in May.3 In
July, it was fast tracked in R/R DLBCL.4
In February 2019, CLR 131’s developer,
Cellectar Biosciences, of Florham Park, New
Jersey, reported positive top-line results from
the R/R MM cohort of CLOVER-1. In the first
10 evaluable patients, CLR 131 achieved a
30% response rate. Patients received a single
30-minute infusion of CLR 131 at 25 mCi/m2,
with the option for a second 25.0 mCi/m2 dose
approximately 75 to 180 days later.5
In the RR MM cohort, there was 1 very
good partial response (PR) and 2 PRs.
Patients in this cohort averaged 5 lines of
prior systemic therapies. All patients demonstrated at least stable disease.
As of October 1, CLOVER-1 had enrolled 20
patients in its MM arm (FIGURE). In patients
with R/R MM, investigators will assess
response to CLR 131 therapy by tracking
M-protein and free light chain presence in
urine and blood.
“We’ll continue to follow these biomarkers throughout treatment to recognize
response,” Finn said. “If there is a reduction
in these biomarkers either in the blood or
urine, or if these biomarkers become undetectable, we know patients are achieving
a partial remission or a complete remission.” She added that biomarkers that do not
increase may also indicate that a patient is
achieving stable disease (SD).
At the European Society for Medical
Oncology Congress 2019, data were
presented from the DLBCL cohort. For 6
patients who received 30-minute intravenous doses of CLR 131 (25 mCi/m 2),
investigators reported a 33% ORR, a 16.6%

CLINICAL TRIAL IN FOCUS
complete response rate (CR), and a 50% clinical benefit rate. Five of the 6 patients were
refractory to at least 1 prior line of therapy.6
Investigators said CLR 131 showed activity against germinal center and activated
DLBCL. In a patient for whom cytogenetics
analysis was available, CLR 131 showed activity against c-Myc and BCL-2 mutation (single
and dual-hit)–positive patients. The 1 patient
who experienced a CR had a total reduction
in tumor volume of >99% and remained in CR
at >510 days post dosing. This patient was
refractory to 2 prior treatment lines, which
included rituximab (Rituxan), ifosfamide,
carboplatin, and etoposide.
The majority of adverse events (AEs) were
hematologic in nature and predominantly
grade 1/2, investigators said.

CURRENT OFFERINGS IN MM
In MM, RT has traditionally been used to
manage bone pain and improve quality
of life.1 Current treatment choices for MM
include immunomodulatory agents, proteasome inhibitors, monoclonal antibodies, and
steroids.7 Additionally, alkylator, anthracycline, histone deacetylase inhibitor, and XP01
inhibitor classes each have 1 agent that is indicated for the treatment of MM. The most recent
approval in MM came in July, when the FDA
authorized the oral XP01 inhibitor selinexor
(Xpovio) for use in combination with dexamethasone in patients with R/R MM who had
received ≥4 prior therapies and whose disease
was refractory to ≥2 proteasome inhibitors, ≥2
immunomodulatory agents, and an anti-CD38
monoclonal antibody.8
“MM is, fortunately, one of those disease
types where it seems that more and more
treatments are becoming available,” Finn
said. Investigators hope CLR 131 will soon
be one of them.

ADJUSTING DOSAGE
Earlier this year, investigators modified
the dosing regimen based on the AE profile
noted in a phase I study of patients with R/R
MM.5 The dose alteration applies to 3 disease
groups: MM, CLL, and DLBCL. Patients in
these 3 cohorts will now receive CLR 131 at
15 mCi/m 2 per week for 2 weeks, Finn said.
Those with low grade lymphoma will also be
treated with this dose.
The prevalence of thrombocytopenia was a

factor in this decision, according to Finn.
Thrombocytopenia presents relatively
frequently in patients treated with CLR 131
and tends to be “more profound and a little
more prolonged” than other cytopenias associated with the therapy, she said.

CLR 131 exploits
malignant cells’ selective
uptake and retention of
phospholipid ethers. This
membrane compound is
unique to the malignant cells
and is how the therapy can be
targeted to the cancer cells
with very little off-target effect
from the drug.”

[CLOVER-1] in patients earlier than they
may otherwise think to recommend an
early phase study.”
CLR 131 need not be only a late-stage
choice for patients with these B-cell lymphomas, Finn said: “[CLR 131] doesn’t have to be
administered late, after many rounds of SOC
therapy.” In MM, Finn said, “there is the
option to use it earlier to give patients exposure to a different mechanism of action early
in the course of treatment, or after they start
to show that they may become refractory or
unable to tolerate some of the drugs that we
usually give in MM.” n
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CALLING ALL GYN-ONC
FELLOWS: SUBMIT YOUR
ABSTRACT TODAY.
OncLive®’s Fellows Forum: Gyn-Onc program provides you with the opportunity
to share your current research and education with your peers and role models
within the oncology community.
Once again, we have assembled a board of 11 esteemed faculty members, led by
Mario M. Leitao Jr., MD, FACOG, FACS, of Memorial Sloan Kettering Cancer Center.
Together, the board will review every abstract submission and select 50 fellows to
attend the forum, which will be held in early spring. All expenses for the trip will
be paid for by OncLive®.
During the forum, the fellows will have the opportunity to present their research
and receive feedback, as well as develop bonds with one another and our faculty
throughout the week of learning, well-being, and networking.
Abstract submissions* will be accepted at promo.onclive.com/oncfellowsforum-2020 through November 16. Only 1 submission will be accepted per fellow.
Please note tentative 2020 forum dates are April 15-17 in San Diego, California.
*Encore abstracts will be accepted, with the exception of abstracts previously
presented at an OncLive® National Fellows Forum.
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Q&A With Ruben Mesa, MD

JAK Inhibition Continues
to Spark Progress in Myelofibrosis
by ELLIE LEICK

THE APPROVAL OF FEDRATINIB (Inrebic), a
JAK2 inhibitor, offers an additional treatment
option for patients with myelofibrosis (MF) and
a second-line therapy should patients have a
suboptimal response to frontline ruxolitinib
(Jakafi), according to Ruben Mesa, MD.
The FDA approved fedratinib in August 2019
based on findings from the phase III JAKARTA
study, which found that 37% of patients with
primary or secondary MF treated with the
drug (N = 96) achieved a ≥35% reduction from
baseline in spleen volume compared with 1%
of those who received placebo (N = 96).1
Further, an analysis of results from
JAKARTA and the JAKARTA-2 trial, which
evaluated fedratinib as a second-line therapy following ruxolitinib, a JAK1/2 inhibitor,
showed that patients with low platelet counts
achieved splenic response and a reduction in
symptom burden regardless of whether they
received fedratinib up front or as a salvage
therapy following ruxolitinib.2
“Now that we have a second agent available
that can be given at full dose to patients [who
have] above 50,000 platelets, a clear benefit
is [we have] second-line therapy,” said Mesa,
director of the University of Texas Health
San Antonio MD Anderson Cancer Center.
“Additionally, as we’ve seen an increased
number of [treatment] options develop in
multiple hematologic malignancies, the ability
to have additional agents approved for patients
with myeloproliferative neoplasms is really a
positive occurrence for all involved.”

In an interview with OncologyLive®, Mesa, a
leading investigator into fedratinib, discussed
the implications these data have on the treatment paradigm for MF.

Q:

Could you provide an overview of the
JAKARTA and JAKARTA-2 studies?

We did an analysis specifically looking at
patients enrolled in 2 studies who had baseline thrombocytopenia, between 50,000 and
100,000 platelets: the JAKARTA study, which
was a randomized study of placebo versus
fedratinib, as well as the JAKARTA-2 study,
which was a second-line study [in patients
who have progressed on] ruxolitinib.
We found that there was similar efficacy
[with fedratinib] as related to assessment of
splenomegaly improvement and improvement
in symptoms, whether they have thrombocytopenia or not at the 400-mg dose level, which
is the FDA-approved dose. This is impactful
because the number of options for patients
with thrombocytopenia and myelofibrosis
is relatively limited. Additionally, we found
a similar safety signal as it relates to risk of
bleeding or other difficulties. All of that is very
encouraging and timely as physicians can
now prescribe [fedratinib] for their patients,
if appropriate.

Q:

How has the approval of fedratinib
affected your decision to use
ruxolitinib in patients with MF?
Ruxolitinib has been our approved frontline

therapy of choice for several years. With the
approval of fedratinib, the most immediate
impact is for individuals who have not had an
optimal response to ruxolitinib or have lost
their response and now might benefit from a
change to a different agent.
As things evolve in terms of frontline therapy, there are no head-to-head data between
fedratinib and ruxolitinib. They both had
very positive phase III studies; there are
slightly different toxicity profiles that have to
be considered.
Going forward, there are additional subsets
[of patients who] perhaps [will] benefit from
fedratinib as it relates to those with significant
splenomegaly, more advanced fibrosis, or things
of that nature. Over time, we will find the
niches for each agent as frontline therapy, as
greater experience is gathered with the actual
prescribing of fedratinib, and its likely immediate utilization in the second-line setting.

Q:

What differences exist in adverse
events (AEs) between ruxolitinib
and fedratinib?
Both drugs can cause cytopenia, anemia, and
thrombocytopenia; perhaps there are differences between them that we will find out about
over time. With ruxolitinib, we’ve learned
some things about the duration of the time
we’ve been using the drug, such as increased
rates of non-melanoma skin cancers, certain
infections, and herpes zoster infection.
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Anderson Anticipates Immune-Based Advances in Multiple Myeloma
By KRISTI ROSA

NOVEL IMMUNOTHERAPEUTIC STRATEGIES WILL
redefine multiple myeloma
treatment, but these new
approaches must be used in
combination if patients are
to achieve cures, according
KENNETH C.
to Kenneth C. Anderson,
ANDERSON, MD
MD, a leading expert in the
malignancy who has been at the forefront of
research for nearly 30 years.
“In the future, we’re going to do combination therapies. They will be used in a
subset of patients better defined by profiling,” Anderson, a 2014 Giant of Cancer
Care® award winner in multiple myeloma,
said. “If we’re going to have long-term
disease-free survival—cure—we have to get
minimal residual disease [MRD] negativity with our targeted therapies, and then we
need to restore host immunity. We need to
have no disease, and we need to have patients
off therapy. Quality of life is just as important
as having no disease.”
Anderson provided an overview of
emerging developments involving monoclonal antibodies, immunomodulatory
drugs (iMiDs), immunotoxins, bispecific
T-cell engagers (BiTEs), and chimeric antigen receptor (CAR) T-cell therapies during
a presentation at the Charlotte Plasma Cell
Disorder Congress, held in North Carolina in
August (FIGURE). He is the program director of the Jerome Lipper Multiple Myeloma
Center and LeBow Institute for Myeloma
Therapeutics at Dana-Farber Cancer Institute
and the Kraft Family Professor of Medicine at
Harvard Medical School, both in Boston.
With 24 agents approved in myeloma,
median survival has improved significantly,
from 3 years to at least 8 to 10 years today,
according to Anderson. With these advances,
multiple myeloma has become more of a
chronic illness for many patients, he added.

VACCINES MAKE A COMEBACK
In the future, immunologic-based interventions, such as vaccines, will be used early
on in order to delete abnormal clones in
precursor conditions that often lead to the
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development of myeloma, predicted Anderson.
Currently, in smoldering myeloma, vaccine
cocktails composed of immunogenic HLA-A2–
specific XBP1, CD138, and CS1 peptides are
being tested to induce multiple myeloma–
specific and HLA-restricted cytotoxic
T-lymphocyte responses.
“If you immune vaccinate with a cocktail
of peptides you could get immune responses
in all the patients we vaccinate, but I believe
we need to use combinations. Therefore, we
went on to add lenalidomide [Revlimid] to
those vaccinations to augment these immune
responses,” said Anderson. “This vaccine
works just like any other vaccine that you
might give for tetanus or the flu. You can
actually mount in patients a central memory
immune response against their own tumor.”

If you immune vaccinate
with a cocktail of peptides you
could get immune responses in
all the patients we vaccinate, but
I believe we need to use
combination [therapies].”
—KENNETH C. ANDERSON, MD

PROGNOSTICATION BASED ON
IMMUNE MICROENVIRONMENT
In addition to early immunization, Anderson
predicts that the capability to prognosticate
based on the immune microenvironment will
be available in the not-too-distant future.
Studying the microenvironment can reveal
patterns responsible for clonal evolution
within the myeloma cell and, subsequently,
disease progression. Single-cell sequencing
can detect active or inactive cells correlated
with progression. Detecting patients with
clonal evolution could allow for abnormal

clones to be deleted at a very early stage,
added Anderson.
“I believe we will have 2 categories.
One may be called early multiple myeloma,
where the tumor and the microenvironment
show progression without clone evolution, and
in my opinion, we’re going to treat [that] as
early multiple myeloma,” explained Anderson.
“In contrast, in those patients who have a
tumor and bone marrow profile, patients who
have clonal evolution with a longer time, we
will call [that] monoclonal gammopathy of
undetermined significance. In those patients,
we will use IMiD-based interventions.”

MANAGING NEWLY DIAGNOSED DISEASE
Transplant-Eligible
In terms of the initial management of
transplant-eligible patients with multiple
myeloma, there are 3 preferred regimens:
lenalidomide, bortezomib (Velcade), and
dexamethasone (RVd); cyclophosphamide,
bortezomib, and dexamethasone (CyBorD);
and carfilzomib (Kyprolis), lenalidomide, and
dexamethasone (KRd). However, quadruplet
regimens will eventually become the standard, said Anderson.
“In the area of immunotherapies, triplets
such as RVd will be supplemented by monoclonal antibodies—daratumumab [Darzalex]
in particular—in transplant candidates,”
Anderson added, based on data from the
phase II GRIFFIN trial.1 Updated results
from the study showed that the addition of
daratumumab to RVd induced a stringent
complete response (sCR) rate of 42.4% versus
32.0% with RVd alone (odds ratio, 1.57; 95%
CI, 0.87-2.82; P = .1359); this exceeded the
statistical significance at a prespecified
2-side alpha level of 0.2. Additional
data will be reported at an upcoming
medical meeting.
Meanwhile, in September 2019, the FDA
approved daratumumab in combination with
bortezomib, thalidomide (Thalomid), and
dexamethasone (VTd) for patients with newly
diagnosed multiple myeloma who are eligible
for autologous stem cell transplant.
The decision was based on results from the
phase III CASSIOPEIA (MMY3006) study, in
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Vaccines and other
immunologic interventions
will be evaluated for early
use to delete the abnormal
clone in MGUS

Prognostic staging
will incorporate
genomic sequencing
of tumor and profiling
of bone marrow niche
4 agents will be used
in initial treatment
to decrease tumor
burden: iMiDs, PIs,
Dex, mAbs

Response will consist of
obtaining MRD and restoring
antimyeloma immunity

Products will be
optimized for memory
myeloma-specific
cytotoxicity

Novel immune
therapies will include
mAbs, immunotoxins,
and BiTEs, alone and
in combination

ASCT will be compared
with CAR T-cell or
peptide-stimulated
T-cell therapy

ASCT indicates autologous stem cell transplantation; BiTEs, bispecific T-cell engagers; CAR, chimeric antigen receptor; Dex, dexamethasone; iMiDs,
immunomodulatory drugs; mAbs, monoclonal antibodies; MGUS, monoclonal gammopathy of undetermined significance; MRD, minimal residual
disease; PIs, proteasome inhibitors.

which the sCR rate at postconsolidation therapy was 28.9% in patients who received the
daratumumab regimen compared with 20.3%
in those who received VTd alone following
consolidation therapy (P = .0010). Treatment
with the daratumumab regimen resulted in a
reduction in the risk of progression or death
by 53% compared with VTd alone (HR, 0.47;
95% CI, 0.33-0.67; P <.0001).2
Transplant-Ineligible
For newly diagnosed patients who are ineligible for transplant, the use of triplet
regimens at attenuated dosing schedules is
preferred. Doublets such as bortezomib and
dexamethasone or lenalidomide and dexamethasone are often used in frail patients.
Maintenance lenalidomide is used in standard-risk patients, while bortezomib with
or without lenalidomide is often used in
those who are high risk. Again, however,

quadruplet regimens, such as “RVd lite” with
or without daratumumab or a newer monoclonal antibody, isatuximab, will likely
become standard.
Data from a phase I study presented at the
2018 American Society of Hematology Annual
Meeting showed that isatuximab, when
given up front with RVd in transplant-ineligible patients with newly diagnosed myeloma,
showed an overall response rate (ORR) of
100%; very good partial response or better
was achieved in 92% of efficacy-evaluable
patients.3 Moreover, 44% of MRD-evaluable
patients achieved MRD negativity.

MANAGING RELAPSED/
REFRACTORY DISEASE
In the relapsed setting, several monoclonal
antibodies are available to use in combination. “We’re so lucky in myeloma. We have an
armamentarium to choose from and we can

consider, what has been the prior exposure?
What are the factors in the patient that might
inform the best treatment?” said Anderson.
“I’ll just remind you that when we use antibodies in relapsed myeloma, there are often
durable responses.”
For example, elotuzumab (Empliciti) in
combination with lenalidomide and dexamethasone showed a median overall survival
advantage over lenalidomide/dexamethasone
alone in patients with relapsed/refractory
(R/R) disease at 4 years (48.3 months vs 39.6
months; HR, 0.78; 95% CI, 0.63-0.96).4 The
combination has also demonstrated a 46%
reduction in the risk of progression or
death when including patients resistant to
lenalidomide and bortezomib.5
Another combination, daratumumab
plus lenalidomide/dexamethasone, induced
deeper responses than lenalidomide/dexamethasone alone in patients with relapsed
disease, according to updated data from
the phase III POLLUX trial.6 The daratumumab triplet was also associated
with longer progression-free survival
(PFS), said Anderson.
Lastly, data from the phase III ICARIA-MM
trial showed that isatuximab in combination
with pomalidomide (Pomalyst) and low-dose
dexamethasone led to >40% reduction in
the risk of disease progression or death
compared with pomalidomide and dexamethasone (Pd) alone in this patient population.7
Furthermore, at a median follow-up of 11.6
months, median PFS was 11.53 months with
the combination versus 6.47 months with
Pd alone (HR, 0.596; 95% CI, 0.436-0.814).
Based on these data, the FDA has accepted a
biologics license application for the agent for
use in this setting.

THE FUTURE LOOKS BRIGHT
Although IMiDs are effective in myeloma,
many patients will eventually develop resistance. To combat that challenge, investigators
are exploring iberdomide (CC-220), a novel
CELMoD cereblon E3 ligase modulator. In
a phase I trial, the combination of iberdomide plus dexamethasone demonstrated a
32.2% ORR among 59 evaluable patients with
R/R multiple myeloma who had received ≥2
prior lines of therapy, according to results
presented at the 2019 American Society of
Clinical Oncology Annual Meeting. Those
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who were IMiD-refractory (n = 51) had
an ORR of 35.3% with the investigational
doublet, while patients who were refractory
to daratumumab and pomalidomide (n = 27)
had an ORR of 29.6%.8
Immunotoxins are also showing promise in
myeloma. For example, the BCMA-targeting
auristatin immunotoxin GSK2857916 demonstrated a 60% ORR with a median PFS of
12 months in heavily pretreated patients
with R/R disease.9 Overall, the agent was
determined to be well tolerated with a
manageable toxicity profile.
Although BiTEs are available for use in
lymphomas and leukemias, there has yet to
be an approval in myeloma. However,
5 companies are currently evaluating these
agents in this setting, said Anderson, adding
that the furthest along in the developmental
process is AMG 701.
Lastly, much work is being done with CAR
T cells in myeloma, said Anderson. Most
notable is bb2121,10 which has been shown
to induce deep and durable responses in
heavily pretreated patients with R/R disease.
Specifically, results for the first 33 patients
who received the agent showed an ORR
of 85%; 45% (n = 15) of patients achieved
complete responses. Furthermore, median
PFS was 11.8 months with the agent (95%
CI, 6.2-17.8).10
Future strategies with BCMA cellular
therapies will include potentially expanding the T cells in the presence of a PI3K
inhibitor, introducing RNA CAR products,
peptide-stimulated T cells with a vaccine,
and combinations composed of vaccination,
IMiDs, and checkpoint inhibitors to prevent
T-cell exhaustion and prolong response.
“In the future, we will be treating
patients with RVd and a monoclonal antibody and we’ll achieve MRD negativity—but
that’s not going to be enough,” warned
Anderson. “We’re going to have to do
something else, some new form of adoptive immunotherapy, which is going to be
designed to correct the problem in the host,
which is that they don’t have antimyeloma
immunity that can maintain the response.
Right now, we’re only treating half the problem, so stay tuned.” n
For a full list of references,
see the article at
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Given the arc of the development for fedratinib, we don’t know whether these [agents] are
similar, but it may have something to do with the
duration of time we’ve used the agent. Fedratinib
has a couple of additional toxicities we need to
be mindful of; it causes some gastrointestinal
disturbances. In the studies, pretreating patients
with some antinausea and antidiarrheal medications seemed to abrogate that to a significant
degree, and it did not end up being a major issue
[in trials], but it is something to be aware of.
Most important, there is a black box warning around a rare but important potential AE
of fedratinib. Eight of the 900 patients treated
with fedratinib in prior large clinical trials
had some sort of encephalopathy. Whether that
was Wernicke or something else is the subject
of much debate.
Regardless, the FDA has put out a black box
warning to try to mitigate that. Seven of those
8 individuals received a higher dose than the
current FDA-approved dose of 500 mg daily of
fedratinib; the prescribed level now is 400 mg.
That might take care of things.
The black box warning also advises physicians to measure thiamine levels in patients
pretherapy. If patients are deficient, they must
have replacement of vitamin before they begin.
Hopefully—between an abundance of caution,
lower dose, checking thiamine, and giving thiamine—we won’t see [encephalopathy] manifest
as an actual AE that patients experience.

Q:

What advice do you have for
community oncologists who are
using these 2 JAK inhibitors?
Having a second option is a big plus in many
ways. It opens the door to additional therapies over time. They are different compounds,
though they are in the same class. In other
related myeloid disorders, such as chronic
myeloid leukemia, myelodysplastic syndromes,
and acute myeloid leukemia, we benefited from
having more than 1 option.
The way [that having a second therapy]
affects patients most clearly is in patients
with myelofibrosis who are already on therapy. Before, patients who had a suboptimal
response did not have a lot of options if they
weren’t willing to travel for clinical trials. The
availability of an agent that has clear data in
the second-line setting and is prescriptible is
a major advance. For newly diagnosed patients

going forward, we will continue to be looking
at all of these data, as well as gathering additional subset analyses from molecular studies
and profiling to see where the natural niche
for each agent is.

Q:

What are your thoughts on special
considerations in the National
Comprehensive Cancer Network (NCCN)
guidelines concerning dosing and AE
management of JAK inhibitors?
I was involved in the initial development of the
NCCN guidelines. The special considerations
are there to hopefully help guide physicians
in their utilization of the agents. [The guidelines] will probably be amended now with the
approval of an additional agent, as well as with
additional considerations.
They are meant to provide some guidance,
and some things have not been mentioned
yet. For example, how does one transition
off a JAK inhibitor if that is necessary? Over
time, it’s been found that abruptly stopping
a JAK inhibitor is probably suboptimal. It is
better to wean [the patient] off because they
can have a rebound effect in terms of their
spleen or symptoms.
Another issue that will clearly arise, of
which there is no literature, is how one transitions from ruxolitinib to fedratinib if an
individual has a suboptimal response. In the
absence of prospective data, which do not
exist, as long as there is not a gap between the
2, the patient would be safe switching from
one medication to the other.

Q:

How have these data already
influenced MF treatment?

The most immediate implications are that
an individual with baseline thrombocytopenia is traditionally given ruxolitinib at a
reduced dose based on the degree of thrombocytopenia and some concerns regarding
safety. A full dose of fedratinib in that
group of patients suggests that is certainly
an option for consideration in the secondline setting. However, based on the data, it
would be a reasonable consideration in the
frontline setting if someone has baseline
thrombocytopenia in that 50,000 to 100,000
[platelet] range. n
For a full list of references,
see the article at

/link/6497.
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As precision oncology advances,

RET alterations are primary oncogenic drivers
across a diverse range of tumor types.5
Investigation into selective RET inhibition is
actively advancing. Now is the time to consider
adding RET as the next actionable biomarker
that may be identiﬁed through tumor genomic
testing, such as next-generation sequencing.

Are You Ready for RET?
Learn more at RETalteredcancers.com.

There is no guarantee that any agents under investigation will receive health authority approval or become commercially available in any
country for the uses being investigated.
RET=rearranged during transfection.
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IBM Seeks Niche
for Watson for Oncology
AFTER GETTING OFF TO A ROCKY START, the
artificial intelligence (AI) system that IBM
designed for oncology has demonstrated
clinical utility in recent studies, generating excitement among AI advocates that the
technology may have a productive role as a
decision support tool.
Twenty-two studies about Watson for
Oncology (WFO), as the system is known,
were presented at the 2019 American Society
of Clinical Oncology (ASCO 2019) Annual
Meeting by IBM Watson Health and its partners. IBM hopes that the new information,
coupled with an effort to improve WFO’s integration with electronic health records (EHRs),
will encourage broader adoption of the
system among US oncologists.
Although WFO was once hailed as having
the potential to identify “even new approaches”
to cancer treatment, critics have said the technology has yet to demonstrate that it can
revolutionize the practice of oncology.1
Proponents of the technology, however,
describe it as an AI tool that can do far more
than function as a refined search engine for
medical information. To them, it is a “cognitive”
computing tool that can “learn,” “reason with
purpose,” and “interact with humans naturally.”2
WFO offers a tablet-sized library of clinical
data on 13 cancer types, including information on third-line or beyond treatment for 10
metastatic cancers, which is developed in
collaboration with experts from Memorial
Sloan Kettering Cancer Center (MSK) in New
York, New York. By inputting patient information, physicians can obtain suggestions
for treatment.3
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“WFO does not diagnose. It does not
replace the physician—it is information at the
point of care to help the physician make the
best decision,” Nathan Levitan, MD, MBA,
chief medical officer at IBM Watson Health
oncology and genomics, said in an interview
with OncologyLive® .

AI, MEET HEALTHCARE
The technology has met with varying
degrees of success. In 2013, IBM partnered
with physicians from The
University of Texas MD
Anderson Cancer Center
in Houston to develop
Oncology Expert Advisor
(OEA), a web-based clinical decision support tool
NATHAN LEVITAN, that used Watson technolMD, MBA
ogy to issue care advice,
match patients with clinical trials, and facilitate patient evaluation.4,5 IBM would power
OEA and an MD Anderson oncologist would
operate the tool; the plan appeared workable until the cancer center abruptly canceled
the collaboration in 2016 after pouring $62
million into OEA.
Although MD Anderson gave OEA a try
in leukemia and later lung cancer,6 the
institution halted the pilot program after
a University of Texas audit found that
the Watson tool could not sync with MD
Anderson’s Epic electronic health record
(EHR) system, thereby requiring oncologists to reference outdated drug protocol
and clinical trial data from the EHR system
that MD Anderson used prior to Epic,

ClinicStation.4 OEA’s use of outdated information was particularly problematic because the
“evidence-based” recommendations generated may not have been in accord with the
latest clinical evidence.7
The audit report included details of
the closure agreement with IBM, which
supported MD Anderson’s decision to suspend
development of OEA. IBM acknowledged in
the report that OEA “was not ready for human
investigational or clinical use” and instituted
a moratorium on its use for the treatment of
patients, except in further tests of OEA.4
As MD Anderson physicians struggled
with OEA, MSK oncologists programmed the
nascent system that would go on to become
WFO. MSK fed WFO a variety of medical data,
including clinical studies, guidelines, patient
records, and doctors’ notations.7
The library of information was intended to
inform WFO’s treatment recommendations
and enable WFO to interpret the inputted data
and uncover patterns among patients with
recent cancer diagnoses whose records were
stored in WFO. The supercomputer would
also keep pace with newly published medical literature.
Critics of the technology contended that
WFO was limited in its ability to provide
physicians with information that was not
already at their disposal. Furthermore, it was
hampered by difficulties in interfacing with
EHR systems.1,6,7
In contrast to the broad applications of AI in
other fields, the AI that is directly applied to
clinical care is still frontier science, according
to John Frownfelter, MD, FACP, chief medical
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information officer for Jvion, which specializes
in patient harm prevention and clinical cost
savings. Frownfelter is optimistic that AI will
one day play a crucial role in oncology despite
its current fledgling status. “AI will be needed
to deliver insights that we won’t otherwise
have,” Frownfelter said in an interview with
OncologyLive®.
The degree of AI’s usefulness in the health
setting depends largely on whether the data
can improve oncologists’ treatment decisions.
“It’s [easy] to underestimate the complexity
of developing AI that’s clinically relevant,”
Frownfelter said. “Making it clinically relevant means that it also needs to be actionable.
So if I get insights that aren’t really news to
me—that I’m not learning anything from—
then [the information is] irrelevant.”

PROVING WATSON’S WORTH IN ONCOLOGY
Watson the supercomputer initially made a
splash in 2011 when it was introduced as a
contestant on Jeopardy! and triumphed over
2 game champions. To carve out a niche for
the technology in oncology, IBM has turned to
clinical trials for proof of relevance.
Levitan cited results of a concordance study
conducted at Manipal Hospitals in India as
evidence of WFO’s potential to generate clinically
meaningful information.
Presented at ASCO 2019, the
study measured changes
in treatment decisions by
a multidisciplinary tumor
board that evaluated 1000
JOHN
FROWNFELTER,
patients with breast, lung,
MD, FACP
and colorectal cancers
between 2016 and 2018.
Findings showed that board members
changed their treatment decisions in 13.6%8
of cases based on information supplied by
WFO (TABLE2,8,9,10). Investigators said that 55%
of the changed decisions occurred after WFO
offered recent evidence for newer treatment
and 30% followed WFO’s identification of more
personalized alternatives. Information from
genotypic and phenotypic data and evolving
clinical experiences prompted another 15%
of the changes.
“[The change rate] is among the most important [findings presented] because it really is
about not only educating the physician but also
about the actual decision impact,” Levitan said.
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Study

Location

Key Finding
ASCO 2019

Measuring decision change of an
MDT board in 1000 cancer cases

Manipal Hospitals, India

MDT changed treatment decisions in
13.6% of cases based on WFO.

WFO’s effect on patient satisfaction,
care confidence

Beijing Chaoyang Integrative Medicine
Emergency Medical Center

Patients were more satisfied with treatment, more confident in physicians, and
more willing to follow care regimen
with WFO.

MSK 2019
Patient perceptions of WFO

MSKCC, New York, New York

WFO treatment concordance with
oncologist opinion

JTCC, Hackensack, New Jersey

Most patients approved of WFO’s use in
the clinical setting.

JTCC 2019
Watson demonstrated a high rate of
concordance and can be used to improve
novice oncologists’ clinical decisions

ASCO indicates American Society of Clinical Oncology; JTCC, John Theurer Cancer Center; MDT, multidisciplinary tumor; MSK, Memorial Sloan
Kettering Cancer Center; WFO, Watson for Oncology.

For Shridar Ganesan, MD, PhD, chief of
molecular oncology and associate director
of translational research at Rutgers Cancer
Institute of New Jersey in New Brunswick,
the actionability of WFO’s treatment recommendations in the study and the caliber of its
“decision impact” require clarification. “It’s
not clear those changes were actually for the
better,” Ganesan told OncologyLive®, calling
13.6% a relatively small amount. “[The study
results] show that you can integrate WFO into
workflow, but whether it has a positive impact
on outcome or not has yet to be seen,” he said.
At ASCO 2019, IBM Watson Health and
its partners presented another study whose
results showed improvement in patient care
confidence following WFO’s inclusion in a
7-step patient engagement and consultation
process. Although patient perception of WFO
was positive, the clinical benefit of WFO was
not measured. The study was conducted in the
oncology department of the Beijing Chaoyang
Integrative Medicine Emergency Medical
Center in China.
Investigators said WFO helped patients
better comprehend their disease and treatment options.9 Patients reported higher
satisfaction with treatment options, greater
confidence in their physicians, and increased
willingness to follow the suggested regimen
when WFO was implemented as a supplemental aid versus when it was not used at all.
Ganesan noted that these favorable findings might not be wholly attributable to
WFO. “You imagine that the 7-step process
alone may have an impact on the patients’

confidence, not the Watson part of it,” Ganesan
said. “That [process] itself may be very different from what the standard is.” If an intensive
patient engagement and consultation plan is
not a part of the oncology department’s patient
engagement procedure, then the increase
in patient comprehension and overall confidence that investigators witnessed during
the study could simply be a byproduct of its
more involved method of patient interaction,
according to Ganesan.

ASSESSING ACCEPTANCE OF WFO
Some US patients appear to be open to the
use of WFO as a clinical decision support tool.
In a study reported in 2019 by MSK, investigators divided 46 patients with breast, lung,
or colorectal cancer into 9 focus groups to
analyze their attitudes and perspectives
on WFO. The majority (63%) of participants
agreed that WFO would help their physician identify the best chemotherapy, and
35% were unsure.10 Similarly, 63% of patients
said they would be glad that their physician had consulted WFO and 35% remained
uncertain. Investigators said that a prominent subtheme expressed in the focus groups
was the sentiment that WFO would be valuable if its use were appropriate, which patients
defined as being “a supplement to physician
decision making.”
“[Patients] really felt that providing this additional information to their
physician didn’t diminish the autonomy or intelligence of the physician but
simply provided a tool to optimize the
Vol. 20 | No. 20 | OCTOBER 2019
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recommendation,” Levitan said.
Patients still had their hesitations: Nearly
every focus group included in the 2019
report expressed concerns about the quality of the curated and manually fed data.
Patients questioned the origins of the data
and the potential for human error at the
point of input.

FINDING A US FOLLOWING
The unsteady start of IBM’s AI undertaking has not discouraged the developer from
embarking on a fresh path to commercial and
clinical success. IBM is working to address
the deficiencies of WFO’s EHR compatibility
and hopes that enhanced EHR functionality
will make WFO a more attractive asset to US
hospitals and oncologists. “This year, we are
in the process of really optimizing our capabilities for integration with multiple EHRs,”
Levitan said. “We think [EHR] integration is
very important to making the workflow most
efficient for US physicians.”

[Watson for Oncology]
does not diagnose. It does
not replace the physician—it
is information at the point
of care to help the
physician make the best
decision.”
—NATHAN LEVITAN, MD, MBA

Notably, the system is already able to sync
with EHRs, but many oncologists instead opt
to manually input patients’ medical records
into WFO because of the expense of EHR
connection. Physicians at hospitals that use
WFO must consequently manually register
patient information, which can be time-consuming and generally inconvenient. Only
when the data are entered can WFO formulate
care recommendations.
Improved EHR integration may ease patient
concerns regarding data entry errors, as
well as streamline and simplify how oncologists interact with WFO. Still, the specifics
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of IBM’s plans to enhance
WFO’s EHR integration are unclear.
Support in the United
States for WFO has been
weak compared with
support in other countries,
ANDRE GOY, MD
where top-level oncology
resources and expertise may be harder to
come by, said Andre Goy, MD, chairman and
director of the John Theurer Cancer Center
(JTCC) at Hackensack University Medical
Center in New Jersey.
Findings from a recent study involving investigators from JTCC’s Division of
Breast Oncology; Cota Inc in New York,
New York; and IBM Watson Health in
Cambridge, Massachusetts, illustrate some of
the challenges.
The study results showed that 3 blinded
oncologists specializing in breast cancer
chose treatment strategies that were in
accord with WFO “acceptable” strategies
87.9% of the time and chose a preferred option
in 78.5% of cases.2
Conversely, oncologists who did not regularly work with patients with breast cancer
chose WFO “recommended” options 75.5% of
the time. When using WFO, these oncologists
chose WFO “recommended” or “for consideration” options 95.3% of the time.
WFO in this study was supported by
the Cota real-world evidence (RWE) platform. Authors of the study concluded that
based on these results, WFO/Cota RWE
can help novice oncologists improve their
clinical decisions.
“If you use WFO with our oncologists who
are really experts in the field [and who] really
know the disease because they are highly
subspecialized, WFO doesn’t really bring
much,” Goy said in an interview. “If you use
this with a physician who is doing general
oncology, where the landscape is getting so
complex and is changing so rapidly, WFO
could improve the decision by 25% and
improve the outcome of the patient.”
The study findings, Goy added, have
helped convince him that WFO can be of
significant value for novice or generalist
oncologists. “There’s no question that outside
a very subspecialized area, having an artificial intelligence resource will help at the
point of care.” n
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INDICATION AND IMPORTANT SAFETY INFORMATION
ALUNBRIG® (brigatinib) is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive metastatic non-small
cell lung cancer (NSCLC) who have progressed on or are intolerant to crizotinib. See accelerated approval information above.

WARNINGS AND PRECAUTIONS
Interstitial Lung Disease (ILD)/Pneumonitis: Severe, life-threatening, and fatal pulmonary adverse reactions consistent with interstitial
lung disease (ILD)/pneumonitis have occurred with ALUNBRIG. In Trial ALTA (ALTA), ILD/pneumonitis occurred in 3.7% of patients in the 90 mg
group (90 mg once daily) and 9.1% of patients in the 90→180 mg group (180 mg once daily with 7-day lead-in at 90 mg once daily). Adverse
reactions consistent with possible ILD/pneumonitis occurred early (within 9 days of initiation of ALUNBRIG; median onset was 2 days) in 6.4%
of patients, with Grade 3 to 4 reactions occurring in 2.7%. Monitor for new or worsening respiratory symptoms (e.g., dyspnea, cough, etc.),
particularly during the rst week of initiating ALUNBRIG. Withhold ALUNBRIG in any patient with new or worsening respiratory symptoms, and
promptly evaluate for ILD/pneumonitis or other causes of respiratory symptoms (e.g., pulmonary embolism,
tumor progression, and infectious pneumonia). For Grade 1 or 2 ILD/pneumonitis, either resume ALUNBRIG
with dose reduction after recovery to baseline or permanently discontinue ALUNBRIG. Permanently
discontinue ALUNBRIG for Grade 3 or 4 ILD/pneumonitis or recurrence of Grade 1 or 2 ILD/pneumonitis.

ALK+, anaplastic lymphoma kinase-positive; NSCLC, non-small cell lung cancer.

Please see additional Important Safety Information and Brief Summary
of full Prescribing Information on the following pages.
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For patients with ALK+ metastatic NSCLC
who have progressed on or are intolerant to crizotinib

Think One Step Ahead With ALUNBRIG® (brigatinib)
Robust Overall Efficacy
IRC Assessmenta

Investigator Assessmenta

90 mg
once daily
(n=112)

90 180 mg
once dailyb
(n=110)

90 mg
once daily
(n=112)

90 180
80 mg
once dailyb
10)
(n=110)

48% (39-58)

53% (43-62)

45% (35-54)

54% (44-63)
4-63)

Complete Response, n (%)
Co

4 (3.6)

5 (4.5)

1 (0.9)

4 (3.6)
.6)

Partial Response, n (%)
Pa

50 (45)

53 (48)

49 (44)

55 (50)
50)

Dura
Duration
of Response,
Median in Months (95% CI)
Med

13.8
(7.4-NE)

13.8
(9.3-NE)

13.8
(5.6-13.8)

11.11
(9.2-13.8)
3.8)

=cĆüYÞê½æÞ
=c

Over Response Rate,
Overall
(95% CI)

180 mg once daily with a 7-day lead-in at 90 mg once daily.

b

Systemic follow-up data (18-month median follow-up) is consistent with 8-month median follow-up.1
ALTA Study Design: The safety and efficacy of ALUNBRIG® were evaluated in a global, two-arm, open-label, multicenter trial. The trial consisted
of 222 adult patients with locally advanced or metastatic ALK+ NSCLC who had progressed on crizotinib. Patients were randomized to receive the
recommended dosing regimen of 180 mg of ALUNBRIG orally once daily with a 7-day lead in at 90 mg once daily (n=110, 18 with measurable brain
metastasesc), or 90 mg of ALUNBRIG orally once daily (n=112, 26 with measurable brain metastasesc). The major efficacy outcome measure was
conrmed objective response rate (ORR) according to Response Evaluation Criteria In Solid Tumors (RECIST v1.1) as evaluated by an Independent
Review Committee (IRC). Additional efficacy outcome measures included Investigator-assessed ORR, duration of response (DOR), intracranial ORR,
and intracranial DOR.

IMPORTANT SAFETY INFORMATION (continued)
WARNINGS AND PRECAUTIONS (continued)

Hypertension: In ALTA, hypertension was reported in 11% of patients in
the 90 mg group who received ALUNBRIG and 21% of patients in the
90→180 mg group. Grade 3 hypertension occurred in 5.9% of patients
overall. Control blood pressure prior to treatment with ALUNBRIG. Monitor
blood pressure after 2 weeks and at least monthly thereafter during
treatment with ALUNBRIG. Withhold ALUNBRIG for Grade 3 hypertension
despite optimal antihypertensive therapy. Upon resolution or
improvement to Grade 1 severity, resume ALUNBRIG at a reduced dose.
Consider permanent discontinuation of treatment with ALUNBRIG for
Grade 4 hypertension or recurrence of Grade 3 hypertension. Use caution
when administering ALUNBRIG in combination with antihypertensive
agents that cause bradycardia.
Bradycardia: Bradycardia can occur with ALUNBRIG. In ALTA, heart
rates less than 50 beats per minute (bpm) occurred in 5.7% of patients
in the 90 mg group and 7.6% of patients in the 90→180 mg group.
Grade 2 bradycardia occurred in 1 (0.9%) patient in the 90 mg group.
Monitor heart rate and blood pressure during treatment with ALUNBRIG.
Monitor patients more frequently if concomitant use of drug known to
cause bradycardia cannot be avoided. For symptomatic bradycardia,
withhold ALUNBRIG and review concomitant medications for those
known to cause bradycardia. If a concomitant medication known to
cause bradycardia is identied and discontinued or dose adjusted,
resume ALUNBRIG at the same dose following resolution of symptomatic
bradycardia; otherwise, reduce the dose of ALUNBRIG following
resolution of symptomatic bradycardia. Discontinue ALUNBRIG for
life-threatening bradycardia if no contributing concomitant medication
is identied.
Visual Disturbance: In ALTA, adverse reactions leading to visual

disturbance including blurred vision, diplopia, and reduced visual acuity,
were reported in 7.3% of patients treated with ALUNBRIG in the 90 mg
group and 10% of patients in the 90→180 mg group. Grade 3 macular
edema and cataract occurred in one patient each in the 90→180 mg group.
Advise patients to report any visual symptoms. Withhold ALUNBRIG and
obtain an ophthalmologic evaluation in patients with new or worsening
visual symptoms of Grade 2 or greater severity. Upon recovery of Grade 2
or Grade 3 visual disturbances to Grade 1 severity or baseline, resume
ALUNBRIG at a reduced dose. Permanently discontinue treatment with
ALUNBRIG for Grade 4 visual disturbances.
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Creatine Phosphokinase (CPK) Elevation: In ALTA, creatine
phosphokinase (CPK) elevation occurred in 27% of patients receiving
ALUNBRIG in the 90 mg group and 48% of patients in the 90→180 mg
group. The incidence of Grade 3-4 CPK elevation was 2.8% in the
90 mg group and 12% in the 90→180 mg group. Dose reduction for
CPK elevation occurred in 1.8% of patients in the 90 mg group and 4.5% in
the 90→180 mg group. Advise patients to report any unexplained muscle
pain, tenderness, or weakness. Monitor CPK levels during ALUNBRIG
treatment. Withhold ALUNBRIG for Grade 3 or 4 CPK elevation. Upon
resolution or recovery to Grade 1 or baseline, resume ALUNBRIG at the
same dose or at a reduced dose.
Pancreatic Enzyme Elevation: In ALTA, amylase elevation occurred

in 27% of patients in the 90 mg group and 39% of patients in the
90→180 mg group. Lipase elevations occurred in 21% of patients in the
90 mg group and 45% of patients in the 90→180 mg group. Grade 3 or 4
amylase elevation occurred in 3.7% of patients in the 90 mg group and
2.7% of patients in the 90→180 mg group. Grade 3 or 4 lipase elevation
occurred in 4.6% of patients in the 90 mg group and 5.5% of patients in
the 90→180 mg group. Monitor lipase and amylase during treatment
with ALUNBRIG. Withhold ALUNBRIG for Grade 3 or 4 pancreatic enzyme
elevation. Upon resolution or recovery to Grade 1 or baseline, resume
ALUNBRIG at the same dose or at a reduced dose.

Hyperglycemia: In ALTA, 43% of patients who received ALUNBRIG

experienced new or worsening hyperglycemia. Grade 3 hyperglycemia,
based on laboratory assessment of serum fasting glucose levels, occurred
in 3.7% of patients. Two of 20 (10%) patients with diabetes or glucose
intolerance at baseline required initiation of insulin while receiving
ALUNBRIG. Assess fasting serum glucose prior to initiation of ALUNBRIG
and monitor periodically thereafter. Initiate or optimize anti-hyperglycemic
medications as needed. If adequate hyperglycemic control cannot be
achieved with optimal medical management, withhold ALUNBRIG until
adequate hyperglycemic control is achieved and consider reducing the
dose of ALUNBRIG or permanently discontinuing ALUNBRIG.

Embryo-Fetal Toxicity: Based on its mechanism of action and
ndings in animals, ALUNBRIG can cause fetal harm when administered
to pregnant women. There are no clinical data on the use of ALUNBRIG in
pregnant women. Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective non-hormonal
contraception during treatment with ALUNBRIG and for at least 4 months
following the nal dose. Advise males with female partners of reproductive
potential to use effective contraception during treatment and for at least
3 months after the last dose of ALUNBRIG.

Meaningful CNS Efficacy
Follow-Up Data
(18-Month Median Follow-Upd)1,2

IRC Assessmenta

Intr
Intracranial
Objective Response
Patients With Measurable
in P
Brain Metastasesc in ALTA
Bra

90 mg
once daily
(n=26)

90 180 mg
once dailyb
(n=18)

90 mg
once daily
(n=26)

90 180 mg
once dailyb
(n=18)
=18)

42% (23-63)

67% (41-87)

50% (30-70)

41-87)
67% (41-87)

Complete Response, n (%)
Co

2 (7.7)

0

2 (8)

0

Partial Response, n (%)
Pa

9 (35)

12 (67)

11 (42)

12 (67)

NE
(1.9+ - 9.2+)

5.6
(1.9+ - 9.2+)

NR
(3.7-NR)

16.6
6.6
16.6)
(3.7-16.6)

Intra
Intracranial
Overall Response Rate,
(95 % CI)

Dura
Duration
of Intracranial Response,
Median (months) (range)
Med
Median duration of follow-up was 8 months (range: 0.1-20.1).
180 mg once daily with a 7-day lead-in at 90 mg once daily.
≥10 mm in longest diameter (at baseline).

a

b

Median duration of follow-up was 18-months (range:0.1-32).
CI, condence interval; NE, not estimable; NR, not reached.

d

c

At the 8-month median follow-up, among the 23 patients who exhibited an intracranial response, 78% of patients in the 90-mg arm and
68% of patients in the 90→180-mg arm maintained a response for at least 4 months.

ALUNBRIG is the only ALK inhibitor with a one-tablet, once-daily recommended dosing regimen that can
be taken with or without food.e
The recommended dosing regimen is 90 mg orally once daily for the rst 7 days.
If tolerated during the rst 7 days, increase dose to 180 mg orally once daily.

e

Visit ALUNBRIG.com to learn more.

IMPORTANT SAFETY INFORMATION (continued)

USE IN SPECIFIC POPULATIONS

ADVERSE REACTIONS

Pregnancy: ALUNBRIG can cause fetal harm. Advise females of

Serious adverse reactions occurred in 38% of patients in the 90 mg group
and 40% of patients in the 90→180 mg group. The most common serious
adverse reactions were pneumonia (5.5% overall, 3.7% in the 90 mg group,
and 7.3% in the 90→180 mg group) and ILD/pneumonitis (4.6% overall,
1.8% in the 90 mg group and 7.3% in the 90→180 mg group). Fatal adverse
reactions occurred in 3.7% of patients and consisted of pneumonia
(2 patients), sudden death, dyspnea, respiratory failure, pulmonary
embolism, bacterial meningitis and urosepsis (1 patient each).
The most common adverse reactions (≥25%) in the 90 mg group were
nausea (33%), fatigue (29%), headache (28%), and dyspnea (27%) and in
the 90→180 mg group were nausea (40%), diarrhea (38%), fatigue (36%),
cough (34%), and headache (27%).

DRUG INTERACTIONS
CYP3A Inhibitors: Avoid concomitant use of ALUNBRIG with strong
CYP3A inhibitors. Avoid grapefruit or grapefruit juice as it may also
increase plasma concentrations of brigatinib. If concomitant use of a
strong CYP3A inhibitor is unavoidable, reduce the dose of ALUNBRIG.
CYP3A Inducers: Avoid concomitant use of ALUNBRIG with strong
CYP3A inducers.
CYP3A Substrates: Coadministration of ALUNBRIG with CYP3A
substrates, including hormonal contraceptives, can result in decreased
concentrations and loss of efficacy of CYP3A substrates.

reproductive potential of the potential risk to a fetus.

Lactation: There are no data regarding the secretion of brigatinib in

human milk or its effects on the breastfed infant or milk production.
Because of the potential adverse reactions in breastfed infants, advise
lactating women not to breastfeed during treatment with ALUNBRIG.

Females and Males of Reproductive Potential:
Contraception: Advise females of reproductive potential to use effective

non-hormonal contraception during treatment with ALUNBRIG and for at
least 4 months after the nal dose. Advise males with female partners of
reproductive potential to use effective contraception during treatment with
ALUNBRIG and for at least 3 months after the nal dose.
Infertility: ALUNBRIG may cause reduced fertility in males.
Pediatric Use: The safety and efficacy of ALUNBRIG in pediatric patients
have not been established.
Geriatric Use: Clinical studies of ALUNBRIG did not include sufficient
numbers of patients aged 65 years and older to determine whether they
respond differently from younger patients. Of the 222 patients in ALTA,
19.4% were 65-74 years and 4.1% were 75 years or older. No clinically
relevant differences in safety or efficacy were observed between patients
≥65 and younger patients.
Hepatic or Renal Impairment: No dose adjustment is recommended
for patients with mild hepatic impairment or mild or moderate renal
impairment. The safety of ALUNBRIG in patients with moderate or severe
hepatic impairment or severe renal impairment has not been studied.

Please see Brief Summary of the full Prescribing Information on the following pages.
References: 1. Ahn M-J, Camidge DR, Tiseo M, et al. Oral presentation presented at: IASLC 18th World Conference on Lung Cancer;
October 15-17, 2017; Yokohama, Japan. Abstract 8027. 2. Ou S-HI, Tiseo M, Camidge DR, et al. Poster presented at the: Annual Congress
of the European Society of Medical Oncology; September 8-12, 2017; Madrid, Spain. Poster 1345P.

All trademarks are the property of their respective owners. ©2018 Millennium Pharmaceuticals, Inc.,
a wholly owned subsidiary of Takeda Pharmaceutical Company Limited.
All rights reserved. 01/18 MAT-US-BRG-18-00093

3/8/18 12:40 PM

BRIEF SUMMARY OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use ALUNBRIG safely and effectively.
See full prescribing information for ALUNBRIG.
ALUNBRIGTM (brigatinib) tablets, for oral use
Initial U.S. Approval: 2017
1
INDICATIONS AND USAGE
ALUNBRIG is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive
metastatic non-small cell lung cancer (NSCLC) who have progressed on or are intolerant to crizotinib.
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.
5
WARNINGS AND PRECAUTIONS
5.1 Interstitial Lung Disease (ILD)/Pneumonitis
Severe, life-threatening, and fatal pulmonary adverse reactions consistent with interstitial lung disease
(ILD)/pneumonitis have occurred with ALUNBRIG.
In Trial ALTA (ALTA), ILD/pneumonitis occurred in 3.7% of patients in the 90 mg group (90 mg once daily)
and 9.1% of patients in the 90→180 mg group (180 mg once daily with 7-day lead-in at 90 mg once daily).
Adverse reactions consistent with possible ILD/pneumonitis occurred early (within 9 days of initiation of
ALUNBRIG; median onset was 2 days) in 6.4% of patients, with Grade 3 to 4 reactions occurring in 2.7%.
Monitor for new or worsening respiratory symptoms (e.g., dyspnea, cough, etc.), particularly during the
ﬁrst week of initiating ALUNBRIG. Withhold ALUNBRIG in any patient with new or worsening respiratory
symptoms, and promptly evaluate for ILD/pneumonitis or other causes of respiratory symptoms (e.g.,
pulmonary embolism, tumor progression, and infectious pneumonia). For Grade 1 or 2 ILD/pneumonitis,
either resume ALUNBRIG with dose reduction after recovery to baseline or permanently discontinue
ALUNBRIG. Permanently discontinue ALUNBRIG for Grade 3 or 4 ILD/pneumonitis or recurrence of
Grade 1 or 2 ILD/pneumonitis.
5.2 Hypertension
In ALTA, hypertension was reported in 11% of patients in the 90 mg group who received ALUNBRIG and
21% of patients in the 90→180 mg group. Grade 3 hypertension occurred in 5.9% of patients overall.
Control blood pressure prior to treatment with ALUNBRIG. Monitor blood pressure after 2 weeks
and at least monthly thereafter during treatment with ALUNBRIG. Withhold ALUNBRIG for Grade 3
hypertension despite optimal antihypertensive therapy. Upon resolution or improvement to Grade 1
severity, resume ALUNBRIG at a reduced dose. Consider permanent discontinuation of treatment with
ALUNBRIG for Grade 4 hypertension or recurrence of Grade 3 hypertension.
Use caution when administering ALUNBRIG in combination with antihypertensive agents that cause
bradycardia.
5.3 Bradycardia
Bradycardia can occur with ALUNBRIG. In ALTA, heart rates less than 50 beats per minute (bpm)
occurred in 5.7% of patients in the 90 mg group and 7.6% of patients in the 90→180 mg group. Grade 2
bradycardia occurred in 1 (0.9%) patient in the 90 mg group.
Monitor heart rate and blood pressure during treatment with ALUNBRIG. Monitor patients more
frequently if concomitant use of drug known to cause bradycardia cannot be avoided.
For symptomatic bradycardia, withhold ALUNBRIG and review concomitant medications for those
known to cause bradycardia. If a concomitant medication known to cause bradycardia is identiﬁed and
discontinued or dose adjusted, resume ALUNBRIG at the same dose following resolution of symptomatic
bradycardia; otherwise, reduce the dose of ALUNBRIG following resolution of symptomatic bradycardia.
Discontinue ALUNBRIG for life-threatening bradycardia if no contributing concomitant medication is
identiﬁed.
5.4 Visual Disturbance
In ALTA, adverse reactions leading to visual disturbance including blurred vision, diplopia, and reduced
visual acuity, were reported in 7.3% of patients receiving ALUNBRIG in the 90 mg group and 10% of
patients in the 90→180 mg group. Grade 3 macular edema and cataract occurred in one patient each
in the 90→180 mg group.
Advise patients to report any visual symptoms. Withhold ALUNBRIG and obtain an ophthalmologic
evaluation in patients with new or worsening visual symptoms of Grade 2 or greater severity. Upon
recovery of Grade 2 or Grade 3 visual disturbances to Grade 1 severity or baseline, resume ALUNBRIG
at a reduced dose. Permanently discontinue treatment with ALUNBRIG for Grade 4 visual disturbances.
5.5 Creatine Phosphokinase (CPK) Elevation
In ALTA, creatine phosphokinase (CPK) elevation occurred in 27% of patients receiving ALUNBRIG in the
90 mg group and 48% of patients in the 90 mg→180 mg group. The incidence of Grade 3-4 CPK elevation
was 2.8% in the 90 mg group and 12% in the 90→180 mg group.
Dose reduction for CPK elevation occurred in 1.8% of patients in the 90 mg group and 4.5% in the
90→180 mg group.
Advise patients to report any unexplained muscle pain, tenderness, or weakness. Monitor CPK levels
during ALUNBRIG treatment. Withhold ALUNBRIG for Grade 3 or 4 CPK elevation. Upon resolution or
recovery to Grade 1 or baseline, resume ALUNBRIG at the same dose or at a reduced dose.
5.6 Pancreatic Enzyme Elevation
In ALTA, amylase elevation occurred in 27% of patients in the 90 mg group and 39% of patients in the
90→180 mg group. Lipase elevations occurred in 21% of patients in the 90 mg group and 45% of patients
in the 90→180 mg group. Grade 3 or 4 amylase elevation occurred in 3.7% of patients in the 90 mg group
and 2.7% of patients in the 90→180 mg group. Grade 3 or 4 lipase elevation occurred in 4.6% of patients
in the 90 mg group and 5.5% of patients in the 90→180 mg group.
Monitor lipase and amylase during treatment with ALUNBRIG. Withhold ALUNBRIG for Grade 3 or 4
pancreatic enzyme elevation. Upon resolution or recovery to Grade 1 or baseline, resume ALUNBRIG at
the same dose or at a reduced dose.
5.7 Hyperglycemia
In ALTA, 43% of patients who received ALUNBRIG experienced new or worsening hyperglycemia.
Grade 3 hyperglycemia, based on laboratory assessment of serum fasting glucose levels, occurred in
3.7% of patients. Two of 20 (10%) patients with diabetes or glucose intolerance at baseline required
initiation of insulin while receiving ALUNBRIG.
Assess fasting serum glucose prior to initiation of ALUNBRIG and monitor periodically thereafter. Initiate
or optimize anti-hyperglycemic medications as needed. If adequate hyperglycemic control cannot be
achieved with optimal medical management, withhold ALUNBRIG until adequate hyperglycemic control
is achieved and consider reducing the dose of ALUNBRIG or permanently discontinuing ALUNBRIG.
5.8 Embryo-Fetal Toxicity
Based on its mechanism of action and ﬁndings in animals, ALUNBRIG can cause fetal harm when
administered to pregnant women. There are no clinical data on the use of ALUNBRIG in pregnant
women. Administration of brigatinib to pregnant rats during the period of organogenesis resulted in
dose-related skeletal anomalies at doses as low as 12.5 mg/kg/day (approximately 0.7 times the human
exposure by AUC at 180 mg once daily) as well as increased post implantation loss, malformations, and
decreased fetal body weight at doses of 25 mg/kg/day (approximately 1.26 times the human exposure
at 180 mg once daily) or higher.
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to
use effective non-hormonal contraception during treatment with ALUNBRIG and for at least 4 months
following the ﬁnal dose. Advise males with female partners of reproductive potential to use effective
contraception during treatment and for at least 3 months after the last dose of ALUNBRIG.
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6
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the prescribing
information:
• Interstitial Lung Disease (ILD)/Pneumonitis
• Hypertension
• Bradycardia
• Visual Disturbance
• Creatine Phosphokinase (CPK) Elevation
• Pancreatic Enzyme Elevation
• Hyperglycemia
6.1 Clinical Trial 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 safety of ALUNBRIG was evaluated in 219 patients with locally advanced or metastatic
ALK-positive non-small cell lung cancer (NSCLC) who received at least one dose of ALUNBRIG in ALTA
after experiencing disease progression on crizotinib. Patients received ALUNBRIG 90 mg once daily
continuously (90 mg group) or 90 mg once daily for 7 days followed by 180 mg once daily (90→180 mg
group). The median duration of treatment was 7.5 months in the 90 mg group and 7.8 months in the
90→180 mg group. A total of 150 (68%) patients were exposed to ALUNBRIG for greater than or equal to
6 months and 42 (19%) patients were exposed for greater than or equal to one year.
The study population characteristics were: median age 54 years (range: 18 to 82), age less than 65 years
(77%), female (57%), White (67%), Asian (31%), Stage IV disease (98%), NSCLC adenocarcinoma
histology (97%), never or former smoker (95%), ECOG Performance Status (PS) 0 or 1 (93%), and brain
metastases at baseline (69%).
Serious adverse reactions occurred in 38% of patients in the 90 mg group and 40% of patients in the
90→180 mg group. The most common serious adverse reactions were pneumonia (5.5% overall, 3.7%
in the 90 mg group, and 7.3% in the 90→180 mg group) and ILD/pneumonitis (4.6% overall, 1.8% in the
90 mg group and 7.3% in the 90→180 mg group). Fatal adverse reactions occurred in 3.7% of patients and
consisted of pneumonia (2 patients), sudden death, dyspnea, respiratory failure, pulmonary embolism,
bacterial meningitis and urosepsis (1 patient each).
In ALTA, 2.8% of patients in the 90 mg group and 8.2% of patients in the 90→180 mg group permanently
discontinued ALUNBRIG for adverse reactions. The most frequent adverse reactions that led to
discontinuation were ILD/pneumonitis (0.9% in the 90 mg group and 1.8% in the 90→180 mg group) and
pneumonia (1.8% in the 90→180 mg group only).
In ALTA, 14% of patients required a dose reduction due to adverse reactions (7.3% in the 90 mg
group and 20% in the 90→180 mg group). The most common adverse reaction that led to dose reduction
was increased creatine phosphokinase for both regimens (1.8% in the 90 mg group and 4.5% in the
90→180 mg group).
Table 3 and Table 4 summarize the common adverse reactions and laboratory abnormalities observed
in ALTA.
Table 3: Adverse Reactions in ≥ 10% (All Grades*) or ≥ 2% (Grades 3-4) of Patients by
Dose Group in ALTA (N=219)
Adverse Reactions
90 mg once daily
90→180 mg once daily
N=109
N=110
All Grades
Grades 3-4
All Grades
Grades 3-4
(%)
(%)
(%)
(%)
Gastrointestinal Disorders
Nausea
33
0.9
40
0.9
Diarrhea
19
0
38
0
Vomiting
24
1.8
23
0
Constipation
19
0.9
15
0
Abdominal Pain†
17
0
10
0
General Disorders And Administration
Site Conditions
Fatigue‡
29
1.8
36
0
Pyrexia
14
0
6.4
0.9
Respiratory, Thoracic And Mediastinal
Disorders
Cough
18
0
34
0
Dyspnea§
27
2.8
21
1.8‡‡
ILD/Pneumonitis
3.7
1.8
9.1
2.7
Hypoxia
0.9
0
2.7
2.7
Nervous System Disorders
Headache¶
28
0
27
0.9
Peripheral Neuropathy#
13
0.9
13
1.8
Skin And Subcutaneous Tissue
Disorders
RashÞ
15
1.8
24
3.6
Vascular Disorders
Hypertension
11
5.5
21
6.4
Musculoskeletal And Connective
Tissue Disorders
Muscle Spasms
12
0
17
0
Back pain
10
1.8
15
1.8
**
Myalgia
9.2
0
15
0.9
Arthralgia
14
0.9
14
0
Pain in extremity
11
0
3.6
0.9
Metabolism And Nutrition Disorders
Decreased Appetite
22
0.9
15
0.9
Eye Disorders
Visual Disturbance††
7.3
0
10
0.9
Infections
Pneumonia
4.6
2.8‡‡
10
5.5‡‡
Psychiatric Disorders
Insomnia
11
0
7.3
0
*Per National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 4.0
†Includes abdominal distension, abdominal pain, and epigastric discomfort
‡Includes asthenia and fatigue
§Includes dyspnea and exertional dyspnea
¶Includes headache and sinus headache
#Includes peripheral sensory neuropathy and paresthesia
ÞIncludes acneiform dermatitis, exfoliative rash, rash, pruritic rash, and pustular rash
**Includes musculoskeletal pain and myalgia
††Includes diplopia, photophobia, blurred vision, reduced visual acuity, visual impairment, vitreous
ﬂoaters, visual ﬁeld defect, macular edema, and vitreous detachment
‡‡Includes one Grade 5 event

Table 4: Laboratory Abnormalities in ≥20% (All Grades*) of Patients by Regimen in ALTA (N=219)
Laboratory Abnormality

90 mg once daily
N= 109
All Grades
Grades 3-4
(%)
(%)

Chemistry
Increased aspartate aminotransferase
38
38
Hyperglycemia†
Increased creatine phosphokinase
27
Increased lipase
21
Increased alanine aminotransferase
34
Increased amylase
27
Increased alkaline phosphatase
15
Decreased phosphorous
15
Prolonged activated partial
22
thromboplastin time
Hematology
Anemia
23
Lymphopenia
19
*Per CTCAE version 4.0
†Elevated blood insulin was also observed in both regimens

90→180 mg once daily
N=110
All Grades
Grades 3-4
(%)
(%)

0.9
3.7
2.8
4.6
0
3.7
0.9
1.8
1.8

65
49
48
45
40
39
29
23
20

0
3.6
12
5.5
2.7
2.7
0.9
3.6
0.9

0.9
2.8

40
27

0.9
4.5

7
DRUG INTERACTIONS
7.1 Drugs That May Increase Brigatinib Plasma Concentrations
Strong CYP3A Inhibitors
Coadministration of itraconazole, a strong CYP3A inhibitor, increased brigatinib plasma concentrations
and may result in increased adverse reactions. Avoid the concomitant use of strong CYP3A inhibitors
with ALUNBRIG, including but not limited to certain antivirals (e.g., boceprevir, cobicistat, indinavir,
lopinavir, nelﬁnavir, ritonavir, saquinavir), macrolide antibiotics (e.g., clarithromycin), antifungals (e.g.,
itraconazole, ketoconazole, posaconazole, voriconazole), and conivaptan. Avoid grapefruit or grapefruit
juice as it may also increase plasma concentrations of brigatinib. If concomitant use of a strong CYP3A
inhibitor cannot be avoided, reduce the dose of ALUNBRIG by approximately 50%.
7.2 Drugs That May Decrease Brigatinib Plasma Concentrations
Strong CYP3A Inducers
Coadministration of ALUNBRIG with rifampin, a strong CYP3A inducer, decreased brigatinib plasma
concentrations and may result in decreased efﬁcacy. Avoid the concomitant use of strong CYP3A
inducers with ALUNBRIG, including but not limited to rifampin, carbamazepine, phenytoin, and
St. John’s Wort.
7.3 Drugs That May Have Their Plasma Concentrations Altered by Brigatinib
CYP3A Substrates
Brigatinib induces CYP3A in vitro and may decrease concentrations of CYP3A substrates.
Coadministration of ALUNBRIG with CYP3A substrates, including hormonal contraceptives, can result
in decreased concentrations and loss of efﬁcacy of CYP3A substrates.
8
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on its mechanism of action and ﬁndings in animals, ALUNBRIG can cause fetal harm when
administered to a pregnant woman. There are no clinical data on the use of ALUNBRIG in pregnant
women. Administration of brigatinib to pregnant rats during the period of organogenesis resulted in
dose-related skeletal anomalies at doses as low as 12.5 mg/kg/day (approximately 0.7 times the human
exposure by AUC at 180 mg once daily) as well as increased post-implantation loss, malformations, and
decreased fetal body weight at doses of 25 mg/kg/day (approximately 1.26 times the human exposure at
180 mg once daily) or greater. If this drug is used during pregnancy, or if the patient becomes pregnant
while taking this drug, advise the patient 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 embryo-fetal development study in which pregnant rats were administered daily doses of
brigatinib during organogenesis, dose-related skeletal (incomplete ossiﬁcation, small incisors) and
visceral anomalies were observed at doses as low as 12.5 mg/kg/day (approximately 0.7 times the
human exposure by AUC at 180 mg once daily). Malformations observed at 25 mg/kg/day (approximately
1.26 times the human AUC at 180 mg once daily) included anasarca (generalized subcutaneous edema),
anophthalmia (absent eyes), forelimb hyperﬂexion, small, short and/or bent limbs, multiple fused
ribs, bent scapulae, omphalocele (intestine protruding into umbilicus), and gastroschisis (intestines
protruding through a defect in the abdominal wall) along with visceral ﬁndings of moderate bilateral
dilatation of the lateral ventricles.
8.2 Lactation
Risk Summary
There are no data regarding the secretion of brigatinib in human milk or its effects on the breastfed
infant or milk production. Because of the potential for adverse reactions in breastfed infants,
advise lactating women not to breastfeed during treatment with ALUNBRIG and for 1 week following
the ﬁnal dose.

8.6 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment (total bilirubin within
upper limit of normal [ULN] and AST greater than ULN or total bilirubin greater than 1 and up to
1.5 times ULN and any AST). The pharmacokinetics and safety of ALUNBRIG in patients with moderate
or severe hepatic impairment have not been studied.
8.7 Renal Impairment
No dose adjustment is recommended for patients with mild and moderate renal impairment [creatinine
clearance (CLcr) 30 to 89 mL/min estimated by Cockcroft-Gault)]. The pharmacokinetics and safety of
ALUNBRIG in patients with severe renal impairment (CLcr 15 to 29 mL/min estimated by Cockcroft-Gault)
have not been studied.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Inform patients of the following:
Interstitial Lung Disease (ILD)/Pneumonitis
Inform patients of the symptoms and risks of serious pulmonary adverse reactions such as
ILD/pneumonitis. Advise patients to immediately report any new or worsening respiratory symptoms.
Hypertension
Advise patients of risks of hypertension and to promptly report signs or symptoms of hypertension.
Bradycardia
Advise patients to report any symptoms of bradycardia and to inform their healthcare provider about the
use of heart and blood pressure medications.
Visual Disturbance
Advise patients to inform their healthcare provider of any new or worsening vision symptoms.
Creatine Phosphokinase (CPK) Elevation
Inform patients of the signs and symptoms of creatinine phosphokinase (CPK) elevation and the need
for monitoring during treatment. Advise patients to inform their healthcare provider of any new or
worsening symptoms of unexplained muscle pain, tenderness, or weakness.
Pancreatic Enzyme Elevation
Inform patients of the signs and symptoms of pancreatitis and the need to monitor for amylase and
lipase elevations during treatment.
Hyperglycemia
Inform patients of the risks of new or worsening hyperglycemia and the need to periodically monitor
glucose levels. Advise patients with diabetes mellitus or glucose intolerance that anti-hyperglycemic
medications may need to be adjusted during treatment with ALUNBRIG.
Females and Males of Reproductive Potential
Embryo-Fetal Toxicity
Advise females and males of reproductive potential that ALUNBRIG can cause fetal harm.
• Advise females of reproductive potential to inform their healthcare provider of a known or suspected
pregnancy and to use effective non-hormonal contraception during treatment with ALUNBRIG and
for at least 4 months after the ﬁnal dose.
• Advise males with female partners of reproductive potential to use effective contraception during
treatment with ALUNBRIG and for at least 3 months after the ﬁnal dose.
Lactation
Advise females not to breastfeed during treatment with ALUNBRIG and for at least 1 week following
the ﬁnal dose.
Infertility
Advise males of reproductive potential of the potential for reduced fertility from ALUNBRIG.
Drug Interactions
Advise patients to inform their health care provider of all concomitant medications, including
prescription medicines, over-the-counter drugs, vitamins, and herbal products. Inform patients to avoid
grapefruit or grapefruit juice while taking ALUNBRIG.
Dosing and Administration
Instruct patients to start with 90 mg of ALUNBRIG once daily for the ﬁrst 7 days and if tolerated, increase
the dose to 180 mg once daily. Advise patients to take ALUNBRIG with or without food.
Missed Dose
Advise patients that if a dose of ALUNBRIG is missed or if the patient vomits after taking a dose of
ALUNBRIG, not to take an extra dose, but to take the next dose at the regular time.
Please see full Prescribing Information for ALUNBRIG at ALUNBRIG.com.
Manufactured for:
ARIAD Pharmaceuticals, Inc., a wholly owned subsidiary of Takeda Pharmaceutical Company Limited
Cambridge, MA
All trademarks are the property of their respective owners. ©2017 ARIAD Pharmaceuticals Inc.,
a wholly owned subsidiary of Takeda Pharmaceutical Company Limited. All rights reserved.
05/17 BB/1116/0261/US

8.3 Females and Males of Reproductive Potential
Contraception
ALUNBRIG can cause fetal harm.
Females
Advise females of reproductive potential to use effective non-hormonal contraception during treatment
with ALUNBRIG and for at least 4 months after the ﬁnal dose. Counsel patients to use a non-hormonal
method of contraception since ALUNBRIG can render some hormonal contraceptives ineffective.
Males
Because of the potential for genotoxicity, advise males with female partners of reproductive potential
to use effective contraception during treatment with ALUNBRIG and for at least 3 months after the
ﬁnal dose.
Infertility
Based on ﬁndings in male reproductive organs in animals, ALUNBRIG may cause reduced fertility in
males.
8.4 Pediatric Use
The safety and efﬁcacy of ALUNBRIG in pediatric patients have not been established.
8.5 Geriatric Use
Clinical studies of ALUNBRIG did not include sufﬁcient numbers of patients aged 65 years and older to
determine whether they respond differently from younger patients. Of the 222 patients in ALTA, 19.4%
were 65-74 years and 4.1% were 75 years or older. No clinically relevant differences in safety or efﬁcacy
were observed between patients ≥65 years and younger patients.
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Innovative Center Focuses on Phase I Trials

MOHAMAD
CHERRY, MD, is
medical director
of hematology at
Atlantic Health
System.

TRISH O’KEEFE,
PHD, RN, is
president of
Morristown
Medical Center.
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From left: Medical leaders Trish O’Keefe, PhD, RN; Angela Alistar, MD; Eric Whitman,
MD; Lydia Nadeau, RN; and Brian Gragnolati, president and CEO, Atlantic Health System, celebrate the grand opening of the Breakthrough Treatment Center at Morristown
Medical Center on September 25, 2019.

the standard of care (SOC) and are in need of subsequent
treatment options.
“We’re a unique center,” Mohamad Cherry, MD, medical
director of hematology at Atlantic Health System, said in an
interview with OncologyLive®. “Many of these studies are
not [open elsewhere] in New Jersey or surrounding states,
so patients have to travel long distances to get something
similar. We want patients to reach out to us and ask about
[our] studies before they travel to other places.”
The Breakthrough Treatment Center is presently
recruiting patients for 12 phase I studies across disease
types (TABLE). Angela Alistar, MD, medical director of
gastrointestinal medical oncology at Morristown Medical
Center, said the trial ADXS-NEO (NCT03265080) is one of
the center’s most exciting state-of-the-art clinical offering.
The safety and efficacy study is enrolling patients with
advanced or metastatic tumors. Patients (N = 48) will
receive investigational ADXS-NEO either alone or in
combination with SOC pembrolizumab (Keytruda).
ADXS-NEO, a live, attenuated Listeria monocytogenes
immunotherapy, uses personalized antigen delivery based
on whole-exome sequencing of a patient’s tumor. This
approach helps a patient’s immune system recognize and
respond to the mutation-derived neoantigens specific
to the tumor.1,2
“This is as exciting as it gets in immunotherapy,”
Alistar said. “Not all tumor types respond well to the
SOC drugs, and we know now that immunotherapy by
itself is not sufficient for the treatment of many tumors,
so we continue to conduct research to find new ways to
make tumors visible to the immune system. I know that
our patients are [interested] to hear that we can create a
vaccine based on their tumor profiles; that really is the
future of oncology.”

© Lisa Tanner Photography (Alister); Richard Titus Photographics (Cherry);
Morristown Medical Center Atlantic Health System 2017 (O’Keefe)

ANGELA ALISTAR,
MD, is medical
director of
gastrointestinal
medical oncology at
Morristown Medical
Center

A PARTNERSHIP BETWEEN A healthcare system in
Morristown, New Jersey, and a genomics research institute in Phoenix, Arizona, has led to the opening of a center
dedicated to offering phase I cancer trials in community settings and improving access for patients with
limited coverage.
The goal of Atlantic Health System and Translational
Genomics Research Institute’s (TGen) collaboration: to
develop novel precision medicine therapies for patients who
have not responded to standard treatments.
The Breakthrough Treatment Center formally began
operating in March. An offshoot of the Breakthrough
Oncology Accelerator (BOA), a care delivery and financial model produced through the partnership of Atlantic
Health System, TGen, and Origin Commercial Ventures
of Wilmington, North Carolina, the center is designed to
expand patient access to critical but historically
cost-prohibitive agents.
Advances in genomics, immune-oncology, and other
therapies have proceeded at a rapid pace. The inability of
healthcare systems and insurance companies to keep up
translates to a financial infrastructure that is incompatible with modern cancer care, officials for Atlantic Health
System, TGen, and Origin said. The BOA is the partners’
effort to make treatment both more widely available and
more affordable.
Through the BOA, Atlantic Health System, TGen, and
Origin have collaboratively opened early- and late-phase
studies at Atlantic Health System that are available at just a
few other select centers around the world.
“Some of these trials are only offered to a handful of
patients in the United States,” said Trish O’Keefe, PhD, RN,
president of Morristown Medical Center, where the new
center is based. “With the opening of our Breakthrough
Treatment Center, patients receiving phase I clinical research
therapy now have the unique opportunity to be treated in a
private space, and we have the opportunity to offer hope to
our patients with even the most difficult-to-treat cancers.”
TGen, a nonprofit affiliate of City of Hope in Duarte,
California, is working to improve precision medicine by
developing understanding of the genetic components
of diseases including cancer. Atlantic Health System
includes 6 medical centers covering a broad geographic
area in New Jersey.
Coupling Atlantic Health System’s cancer care with
TGen’s medical research, the Breakthrough Treatment
Center will support the BOA’s goal of facilitating clinical
investigation into genomics-driven and immune-oncology targeted therapies while broadening the number of
highly specific studies available to patients who have failed

Photo credit: Ron Wyatt

By RACHEL NAROZNIAK

RATEGIC
ST

PARTNER PERSPECTIVES

AL

The Breakthrough Treatment Center
will support early stage trials beyond the
12 that Atlantic Health System and TGen
have announced. One will be a first-in-human infusion study for patients who have
relapsed/refractory acute myeloid leukemia
or myelodysplastic syndromes (MDS). The
trial is being conducted in approximately 10
centers nationwide, which is evidence of the
Breakthrough Treatment Center‘s commitment to exploring novel therapies, Cherry
said. “This [conveys] the importance of the
center, because we were selected to run this
study,” he said.
He added that patients with acute leukemia
and high-grade MDS typically have poor prognoses after failing standard chemotherapy.
“There is unmet need. These patients need
more [options],” Cherry said. More details
about this phase I initiative will be available in
coming weeks, according to an Atlantic Health
System representative.
The center’s investigative efforts also
include several phase II and III trials.
Presently, the center is home to 33 phase II
and 31 phase III studies in a range of cancer
types, spanning breast, brain, anal, head
and neck, leukemia/MDS, lymphoma/multiple myeloma, pancreatic, colorectal, lung,
and prostate. Atlantic Health System and
TGen aim to open a total of 100 studies across
phases by March 2020.
“Instead of a generalized approach to cancer
care, we have designed a multidisciplinary
specialty approach focused on tumor specific
care,” O’Keefe said. “This focus on research
is one part of our unrelenting commitment to
creating a national model for cancer care, right
here in our backyard.”
The BOA is partly a product of the growing interest in immunotherapy and targeted
therapy, which have burgeoned with rapid
advances in investigation over the past
decade. “Research institutes and smaller
biotech firms, where much of the translational research on these breakthrough
therapies occurs, have never seen such fertile
ground,” according to a release issued by
the BOA.3 At the same time, newer treatments for cancer are becoming so costly
that payers have not kept up with negotiations for payment rates with health systems.
One of the BOA’s stated goals involves developing additional models of affordability so
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Study (ClinicalTrials.gov
Identifier)

Cancer Type

Treatment/Intervention

COLO-007 (NCT03439462)
(N = 43)

Advanced or metastatic CRC

ABI-009
(nab-rapamycin) with FOLFOX6 and bevacizumab

ADXS-503 (NCT03847519)
(N = 74)

Metastatic squamous or nonsquamous NSCLC

ADXS-503 with or without pembrolizumab

AP32788-15-101 (NCT02716116)
(N = 341)

NSCLC

TAK-788

APTO-CG-806-01 (NCT03893682)
(N = 130)

RR CLL/SLL or non-Hodgkin
lymphomas

CG-806

VMO-01C (NCT03556228)
(N = 54)

Advanced solid tumors or
lymphoma

VMD-928

ADXS-NEO (NCT03265080)
(N = 48)

Advanced or metastatic solid
tumors

ADXS-NEO with or without pembrolizumab

C-500-01 (NCT02694822)
(N = 90)

Advanced or refractory cancer
following PD-1/PD-L1 inhibition

AGEN1884

950P1V02 (NCT03872947)
(N = 36)

Advanced solid tumors

TRK-950 in combination with chemotherapy,
immunotherapy, VEGFR2 inhibition, imiquimod
cream, others

ATA129-NPC-202 (NCT03769467)
(N = 60)

EBV+ NPC

Tabelecleucel in combination with pembrolizumab

CPI-613 (NCT03435289)
(N = 24)

Advanced or metastatic
pancreatic cancer

CPI 613 with gemcitabine and nab-paclitaxel

WO39608 (NCT03193190)
(N = 205)

mPDAC

Immunotherapy-based treatment combinations,
including chemotherapy, MEK inhibition,
pegvorhyaluronidase alfa, others

B7791001 (NCT02616185)
(N = 133)

Prostate cancer

Multiple: PF-06755992, PF-06755990,
tremelimumab, sunitinib, PF-06801591

CLL indicates chronic lymphocytic leukemia; CRC, colorectal cancer; EBV+, Epstein-Barr positive; mFOLFOX6, oxaliplatin plus leucovorin plus
5-fluorouracil; mPDAC, metastatic pancreatic ductal adenocarcinoma; NSCLC, non–small cell lung cancer; NPC, nasopharyngeal carcinoma;
RR, relapsed/refractory; SLL, small lymphocytic leukemia.

that patients can access costly breakthrough
treatments. Another is to develop models
of access to cancer care that other health
systems can replicate.
In August 2019, Atlantic Health System
was named a National Cancer Institute (NCI)
Community Oncology Research Program
(NCORP). The program allows participating health centers to develop and implement
programs for cancer screening and prevention, care delivery, and treatment studies.
One goal strongly emphasized in NCORP:
the inclusion of minority and ethnic populations, particularly populations that face
greater challenges in obtaining cutting-edge
cancer care. Specific goals involve increasing
adult and pediatric participation in the NCI
and National Clinical Trials Network studies.
Collecting tissue samples to support advances
in genomics and molecularly targeted therapies is also part of the initiative.
Health systems in New Jersey that are a
part of the Atlantic Health System NCORP
include CentraState Healthcare System,

Freehold; Holy Name Medical Center,
Teaneck; Hunterdon Healthcare, Raritan; St.
Joseph’s Health, Paterson; and Saint Peter’s
Healthcare System, New Brunswick. n
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BRAF-Mutant Subset Is Associated With Higher Response in mCRC
by CAROLINE SEYMOUR

FOR PATIENTS WITH METASTATIC colorectal cancer (mCRC) who harbor certain BRAF
mutations, response to anti-EGFR therapy
could hinge on whether the mutation is
RAS dependent or independent, according
to results of a multicenter pooled analysis
published in Clinical Cancer Research.1
Investigators analyzed responses according to 3 categories of BRAF mutations: V600
(class 1), non-V600 that are RAS independent (class 2), and non-V600 that are RAS
dependent (class 3). They found that 50% of
those with RAS-dependent
mutations responded to
anti-EGFR therapy
(P = .02) compared with
8% who were RAS independent. “Through
the analysis of coloreHIROMICHI
tal cancer tumors with
EBI, MD, PHD
specific BRAF mutations,
we identified a potential new indication for
anti-EGFR treatment, highlighting the power
of precision oncology,” study investigator
Hiromichi Ebi, MD, PhD, chief of the Division
of Molecular Therapeutics at Aichi Cancer
Center Research Institute in Nagoya, Japan,
stated in a press release.2
Similar findings were reported, irrespective of whether patients received anti-EGFR
therapy as first- or second-line therapy or
as third- or later-line treatment (TABLE1).
In the first- or second-line setting, 17% of
patients with class 2 and 78% with class
3 BRAF non-V600 mutations responded to
anti-EGFR therapy (P = .04). In the thirdor later-line setting, 0% of patients with
class 2 and 37% with class 3 BRAF non-V600
mutations responded to anti-EGFR
therapy (P = .14).
“Cancer genomic profiling is rapidly transforming the clinical management of cancer
patients,” Ebi said. “Results from our study
indicate that metastatic colorectal cancer
patients with certain BRAF mutations
should be considered for anti-EGFR
treatment, a new indication for this
population of patients.:
Between 8% and 12% of patients with
mCRC harbor mutations in the BRAF gene.
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TABLE. EFFICACY OF ANTI-EGFR ANTIBODY TREATMENT IN PATIENTS WITH NON-V600 BRAF ALTERATIONS 1

Class 2 (n = 12)
Treated, n
First or second line

Class 3 (n = 28)

Response (%)

6

1 (17%)

6

0

P value
Third or later line

7 (78%)

19

7 (37%)

P = .14
1 (8%)

14 (50%)

P value

P = .02

PFS, third or later line
DOR, months (95% CI)

Response, n (%)

9
P = .04

P value
Overall response rate

Treated, n

4.4 months (95% CI, 0.9-7.9)
4.0 (2.1-5.9)

6.1 (0.8-11.4)

P value

P = .25

DOR indicates duration of response; PFS, progression-free survival.

Historically, anti-EGFR therapy is not recommended for those with class 1 BRAF V600
mutations, which are often right-sided and
confer a worse response to EGFR inhibition.
Notably, BRAF non-V600–mutant tumors
often originate in the left side of the colon,
but only those that are class 3 rely on EGFR
to trigger RAS signaling.
To assess the activity among the
classes of BRAF mutations, investigators
retrospectively analyzed prospectively
sequenced institutional data from
40 patients with mCRC who had
been treated with anti-EGFR therapy
between 2010 and 2017.
Among them were 12 class 2 and 28 class
3 BRAF non-V600 mutations. Baseline
characteristics were comparable
between groups.
Common treatment regimens included
combinations of standard FOLFOX (folinic
acid, fluorouracil, and oxaliplatin), irinotecan, or FOLFIRI (folinic acid, fluorouracil,
and irinotecan), with EGFR antibodies cetuximab (Erbitux) and panitumumab (Vectibix).
The median overall survival (OS) of those
with BRAF non-V600–mutant mCRC was
40.2 months (95% CI, 30.4-50.0). Among
patients with RAS wild-type tumors, those
with class 2 BRAF non-V600–mutant mCRC
had a median OS of 26 months versus 44.8
months in those with class 3 (P = .21).
The median duration of response to antiEGFR therapy was 4 months (95% CI, 2.1-5.9)

and 6.1 months (95% CI, 0.8-11.4) in the
class 2 and 3 BRAF non-V600–mutant mCRC
groups, respectively (P = .25).
Notably, more than half of patients with
left-sided class 3 BRAF non-V600 mutations
responded to anti-EGFR treatment, whereas
2 of 7 patients with right-sided tumors
responded to anti-EGFR therapy.
Patient-derived tumor models were also
employed. Mice were treated with cetuximab at a dosage of 50 mg/kg twice weekly
or placebo and observed daily. Three cases of
cetuximab resistance were reported among
2 class 2 and 1 class 3 BRAF non-V600–
mutant xenograft models. Both cases of
EGFR sensitivity were reported in class
3 BRAF non-V600–mutant models.
Due to the small number of patients in the
study and the fact that most participants
also received chemotherapy, additional
studies will be needed to evaluate the effects
of EGFR-directed monotherapy within these
functional classes of BRAF-mutant mCRC. n
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RESISTANCE AND PROGRESSION

IN GIST
Resistance in GIST is driven by a myriad of mutations
and demands a different therapeutic approach1

Nearly all patients with GIST
will eventually develop clinical
resistance to imatinib1-3

GIST exhibits broad intra- and
inter-tumor heterogeneity, with
multiple mutations fueling
resistance and progression1,3

A novel approach to kinase
inhibition against a broad spectrum
of KIT and PDGFRα mutations may
potentially transform treatment in GIST4

Could broader mutational coverage translate to sustained disease control?
Deciphera is committed to uncovering scientiﬁc insights around resistance and
progression, in order to develop novel approaches for patients with GIST
Learn more at RethinkGIST.com

GIST=gastrointestinal stromal tumor; TKI=tyrosine kinase inhibitor.
References: 1. Ordog T, Zörnig M, Hayashi Y. Targeting disease persistence in gastrointestinal stromal
tumors. Stem Cells Transl Med. 2015;4(7):702-707. 2. Serrano C, George S. Recent advances in the treatment
of gastrointestinal stromal tumors. Ther Adv Med Oncol. 2014;6(3):115-27. 3. Li K, Cheng H, Li Z, et al. Genetic
progression in gastrointestinal stromal tumors: mechanisms and molecular interventions. Oncotarget.
2017;8(36):60589-60604. 4. Hemming ML, Heinrich MC, Bauer S, George S. Translational insights into
gastrointestinal stromal tumor and current clinical advances. Ann Oncol. 2018;29(10):2037-2045.
© 2019 Deciphera Pharmaceuticals. Deciphera, Deciphera Pharmaceuticals, and the Deciphera logo are trademarks of
Deciphera Pharmaceuticals, LLC. All rights reserved. DCPH-19-0053 08/19
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Findings May Help Pinpoint Which MGUS
Patients Will Develop Myeloma
by CAROLINE SEYMOUR

SERIAL ASSESSMENT OF blood-based immune
markers showed fluctuating rather than fixed
risk of progression from monoclonal gammopathy of undetermined significance (MGUS), the
precursor disease to multiple myeloma, and
these patients can experience progression to
myeloma within 5 years, according to results of
a study published in JAMA Oncology.1
Results showed that among patients’ serial
samples prior to progression, 23 (53%) of 43
patients had high-risk MGUS. Sixteen (70%)
of the 23 patients developed high-risk MGUS
from low- or intermediate-risk MGUS within
5 years. These findings were consistent among
patients with light-chain MGUS and were indicated by changes in monoclonal proteins
(P = .06 for linear term and P = .02 for
quadratic term), serum free light chains
(P = .01), and immunosuppression (P <.001).
“Previously reported annual risk of progression from MGUS to multiple myeloma of 0.5%
to 1% reflected the average risk among all MGUS
cases but were not applicable to individual patients,”
lead study author C. Ola
Landgren, MD, PhD, chief
of the myeloma service at
C. OLA
Memorial Sloan Kettering
LANDGREN, MD, PHD
Cancer Center in New York,
New York, said in a press release.2
Typically, the risk of progression from
MGUS to multiple myeloma is approximated
from a single assessment, most often during a
patient’s initial workup.
“In the current study, we found that the
risk of progression is not constant. Our data
[indicate] that individuals with low-risk or
intermediate-risk MGUS can convert to highrisk MGUS and progress to multiple myeloma
within a 5-year window,” Landgren said in
the press release.
The study population drew from patients
between ages 55 and 74 years who were
enrolled in the screening arm of the National
Cancer Institute Prostate, Lung, Colorectal,
and Ovarian (PLCO) Screening Trial and had
a diagnosis of progressive MGUS (n = 187) or
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TA B L E . C L I N I C A L R I S K S C O R E B A S E D O N A D V E R S E M A R K E R S F O R P R O G R E S S I O N 1

Variable

Adverse Marker

Points

Monoclonal spike isotype

IgA

1

Monoclonal spike concentration

≥15 g/L

1

Serum FLC ratio (κ:λ)

<0.1 or >10

2

Immunoparesis

Uninvolved immunoglobulins below lower level of normal

1 or 2

Serum FLC ratio (κ:λ)

<0.1 or >10

1

Immunoparesis

Uninvolved immunoglobulins below lower level of normal

1, 2, or 3

MGUS

Light-Chain MGUS

FLC indicates free light chain; IgA, immunoglobulin A; MGUS, monoclonal gammopathy of undetermined significance.

stable MGUS (n = 498) from November 1993
through December 2011. The majority of the
study population were men (n = 461; 67.3%)
and the median age was 69.1 years.
Subsequently, investigators identified
patients who received a diagnosis of multiple
myeloma in the PLCO Screening Trial with
≥1 prediagnostic serum sample (n = 208). Of
these cases, 159 had non–immunoglobulin (Ig)
M MGUS and 28 had light-chain MGUS prior to
their diagnosis. Investigators also accounted
for patients with non-IgM MGUS (n = 281)
and light-chain MGUS (n = 217) who did not
develop multiple myeloma during the study
period to serve as controls. Patients were
matched in a 1:1 case-to-control ratio according to age, sex, race, and ethnicity.
Data analysis was performed on all patients’
prediagnostic serum samples (n = 3266)
from April 2018 to December 2018. The analysis assessed serum protein and monoclonal
immunoglobulin levels, serum free light
chains, and serum light chains within each
immunoglobulin class, each of which was
associated with a point value (TABLE1).
Patients with a total score of 0 to 1, 2, or ≥3
were categorized as low risk, intermediate
risk, and high risk, respectively.
The risk factors that correlated with
progressive MGUS were the IgA isotype
(adjusted OR, 1.80; 95% CI, 1.03-3.13; P = .04),
≥15 g/L monoclonal spike (adjusted OR, 23.5;
95% CI, 8.9-61.9; P <.001), skewed (<0.1 or >10)
serum free light chains ratio (adjusted OR,
46.4; 95% CI, 18.4-117.0; P <.001), and severe

immunoparesis (≥2 suppressed uninvolved
IgG, IgA, and/or IgM; adjusted OR, 19.1; 95%
Cl, 7.5-48.3; P <.001).
Results also showed that skewed serum free
light chains ratio (adjusted OR, 44.0; 95% CI,
14.2-136.3; P <.001) and severe immunoparesis
(adjusted OR, 48.6; 95% CI, 9.5-248.2; P <.001)
carried a greater risk of progressive lightchain MGUS to multiple myeloma.
“This finding has direct clinical relevance
and supports annual blood tests for all individuals diagnosed with MGUS or light-chain
MGUS and, importantly, yearly reassessment
of a patient’s clinical risk status,” Landgren
said. “Based on our new data, we have already
expanded our research program on multiple myeloma and its precursor disease to
focus on genomic evolution and characterization of the bone marrow microenvironment.
This will help us further understand biological mechanisms of the development of
multiple myeloma.” n
REFERENCES
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of immune marker changes with progression of monoclonal
gammopathy of undetermined significance to multiple myeloma. JAMA Oncol. 2019;5(9):1293-1301. doi: 10.1001/jamaoncol.2019.1568.
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GUIDELINE UPDATES
GI CANCERS

Advances in Small Bowel Cancer
Generate New NCCN Guidelines
by TONY BERBERABE, MPH
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die of the disease. SBA accounts for 30% to
40% of cases of small intestinal cancer affecting men and women almost equally, with an
incidence of 2.6 per 100,000 men and 2.0 per
100,000 women.1
Highlighting further differences between
GI cancer types, Pedersen said the new
NCCN guidelines place greater emphasis on
taxanes, which are more active in SBA than
CRC, and recommend avoiding EGFR inhibitors in the SBA setting.

WORK-UP AND TREATMENT
In SBA, the majority of tumors arise in the
duodenum. The NCCN guidelines for SBA
suggest a workup that includes mismatch
repair (MMR) or microsatellite instability (MSI)
testing, abdominal/pelvic computed tomography or magnetic resonance imaging, biopsy
with pathology review, complete blood count,
and chemistry profile.1 Pedersen emphasized
that carbohydrate antigen 19-9 can be a more
relevant tumor marker in these cancers.
The mainstay of treatment for SBA is surgical resection, as the ability to completely
resect the disease remains one of the most
important prognostic factors for survival.2
For locally unresectable or medically inoperable disease, the new guidelines recommend
the following neoadjuvant chemotherapies
(with the goal of conversion to resectable
disease): folinic acid, fluorouracil (5-FU),
and oxaliplatin (FOLFOX), capecitabine plus
oxaliplatin (CAPEOX), folinic acid, 5-FU,
oxaliplatin, and irinotecan (FOLFOXIRI), or
chemoradiation with capecitabine or infusional 5-FU. In the metastatic disease setting,
the guidelines generally recommend palliative
therapy with systemic drug therapy.1

“Not surprisingly, [because] this is a
gastrointestinal cancer, FOLFOX plays an
important role, as does cytotoxic chemotherapy in general,” Pedersen said.
Although FOLFOX and FOLFIRI (folinic
acid, 5-FU, and irinotecan) produce relatively
equivalent results in advanced CRC, Pedersen
noted a lack of prospective data supporting
the use of FOLFIRI in the frontline setting
for SBA. “It’s an active [area of research],
there’s no question about that, but we felt that
the data supported the use of FOLFOX as the
preferred regimen.”

ADJUVANT THERAPY
The use of adjuvant chemotherapy in the
management of SBA remains unproven and
awaits the results of the BALLAD trial.3 This
phase III study is investigating the role of
adjuvant 5-FU/ LV (leucovorin) or FOLFOX
compared with observation alone in the treatment of patients with stage I to III SBA. Prior
to the launch of BALLAD, retrospective studies
and meta-analyses that assessed the efficacy
of adjuvant therapy had mixed results.
“We hope that the trial will, in time, give
us a clear-cut answer about the best way to
approach adjuvant therapy for these patients,”
Pedersen said. She also recommended,
as emphasized by the NCCN guidelines,
that radiation therapy should be considered only in specific cases, since results
from retrospective studies suggest that it
would not benefit the majority of patients
with SBA (TABLE).1
The NCCN recommendations for adjuvant therapy include the following: 6 months
of FOLFOX, CAPEOX, 5-FU/LV, or capecitabine for any locally advanced SBA with

© appledesign/Adobe Stock

A NEW SET OF RECOMMENDATIONS for the
treatment of small bowel adenocarcinoma
(SBA), a relatively rare type cancer of the
gastrointestinal (GI) tract, have been created
by the National Comprehensive Cancer
Network (NCCN). The guidelines are the
first in the United States and second in the
world to recommend treatments specific to
the malignancy, which is often diagnosed at
advanced stages.
Historical management of the disease
followed recommendations for colorectal cancer (CRC); however, advancements in
next generation sequencing have provided
insights into tumor biology that call for standardization in the diagnosis, staging, and
treatment options for
patients with SBA.
Katrina S. Pedersen,
MD, MS, a member of the
NCCN Guidelines Panel
for Colorectal Cancer,
said that the timing for
KATRINA S.
these guidelines felt right
PEDERSEN, MD, MS
during an interview with
®
OncologyLive . “We found that the genomic
underpinnings involved with this cancer
are not necessarily the same as colorectal
cancer,” said Pedersen, an assistant professor of medicine, Division of Medical Oncology,
Washington University School of Medicine in
St. Louis, Missouri.
The incidence of small bowel cancers is
rising at an annual percent increase of 1.8
in contrast to the downward trend for other
GI malignancies such as esophageal, colon,
and rectum. It is estimated that 10,590 new
cases of small bowel cancer will occur in the
United States in 2019, and 1590 patients will
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TA B L E . N C C N A D J U VA N T T H E R A P Y R E C O M M E N D AT I O N S F O R S B A 1

Pathologic Stage

Adjuvant Therapy

Duodenum

Surveillance
History and physical examination every 3-6
months for 2 years, then every 6 months for a
total of 5 years

T1-T2; T3-T4 (MSI-H or dMMR)

Observation

T3 (MSS or pMMR and no high-risk features)

Observation or consider 5-FU/LV or capecitabine

T3 with high-risk features (MSS or pMMR);
T4 (MSS or pMMR)

Observation or FOLFOX or CAPEOX (6 months) or 5-FU/LV or capecitabine
(6 months) or chemoradiation with capecitabine or infusional 5-FU (only
positive margin)

Carcinoembryonic antigen and/or carbohydrate
antigen 19-9 every 3-6 months for 2 years then
every 6 months for a total of 5 years

Any T, N1-2

FOLFOX or CAPEOX (6 months) or 5-FU/LV or capecitabine
(6 months) or chemoradiation with capecitabine or infusional 5-FU
(only positive margin)

Chest/abdominal/pelvic CT every 6-12 months
for 2 years, then every 12 months years 3-5

T1-T2; T3-T4 (MSI-H or dMMR)

Observation

Positron-emission tomography/CT is not
indicated

T3 (MSS or pMMR and no high-risk features)

Observation or consider 5-FU/LV or capecitabine

Routine capsule endoscopy is not indicated

T3 with high-risk features (MSS or pMMR);
T4 (MSS or pMMR)

Observation or FOLFOX or CAPEOX (6 months) or 5-FU/LV or capecitabine
(6 months)

Any T, N1-2

FOLFOX or CAPEOX (6 months) or 5-FU/LV or capecitabine (6 months)

Jejunum/ileum

CAPEOX, capecitabine, oxaliplatin; CT, computed tomography; dMMR, DNA mismatch repair; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; LV, leucovorin; MSI-H, microsatellite instability-high; MSS, microsatellite
stable; pMMR, proficient mismatch repair; SBA, small bowel adenocarcinoma; 5-FU, fluorouracil.

positive lymph nodes (stage III); observation or 6 months of FOLFOX, CAPEOX, 5-FU/
LV, or capecitabine for stage II tumors that
are microsatellite stable (MSS) or MMR proficient (pMMR) and have high-risk features,
including T4 stage, close or positive surgical
margins, few lymph nodes examined, or tumor
perforation; observation or 6 months of 5-FU/
LV or capecitabine for T3, N0, M0 (stage IIA)
tumors that are MSS or pMMR; and observation following surgery for all stage I tumors
and stage II tumors that are MSI high.1

IMMUNOTHERAPY: ZEBRA TRIAL
Pedersen also highlighted findings from
the ZEBRA trial,4 in which pembrolizumab
(Keytruda) failed to achieve the target
response rate in pretreated patients with SBA
but did control disease in some patients with
MSS tumors. She noted that the data have
not been formally reviewed by the NCCN
committee yet, as the guidelines were finalized prior to the trial’s data embargo being
lifted. Findings were presented during the
European Society for Medical Oncology 21st
World Congress on Gastrointestinal Cancer,
held July 3 to 6, 2019, in Barcelona, Spain.4
Pedersen et al reported on 26 of 40
(65%) patients with known MSI status. The
researchers reported that 32 patients were
off study due to disease progress (25; 78%),
death (5; 16%), and adverse effects (2; 6%).
The median overall survival (OS) was 6.9
months (95% CI, 5.1-not reached), and the

median progression-free survival (PFS) was
2.8 months (95% CI, 2.7-5.1). OS and PFS was
similar among the 3 primary tumor sites.
Among 20 patients with MSS disease, there
was 1 (6%) patient with a confirmed partial
response (PR), 1 (6%) with an unconfirmed PR,
and a disease control rate of 50% (10 patients
with PR or stable disease). The investigators
reported that half of the patients (2/4) with
MSI-high status achieved a PR and remain
alive without progression at the time of the
presentation. Twenty-three (58%) patients had
grade ≥3 AEs, and 9 (23%) patients had grade
4/5 AEs. Among patients with grade 5 AEs, all
were deemed most likely secondary to disease
progression; 1 patient had sepsis (grade 5) that
was judged to be possibly treatment related.4

red or processed meat. People with inflammatory bowel disease (ulcerative colitis or Crohn’s
disease) are at increased risk for CRC, and
several studies have reported an increased risk
of distal SBA in patients with these diseases.
The guidelines also recommend that all
patients with a personal history of SBA
should be counseled for familial malignancies and considered for risk assessment of
various genetic syndromes, including Lynch
syndrome, familial adenomatous polyposis,
and Peutz-Jeghers syndrome.1
Although there have been few established
guidelines for SBA to this point, it is hoped
that with their creation, patients with these
rare cancers may be treated in the best
manner possible, said Pedersen. n

RISK FACTORS

REFERENCES

The NCCN guidelines note that risk factors
for SBA are similar to those for CRC and
include lifestyle factors, inflammatory bowel
disease, and certain familial syndromes,
notably Lynch syndrome.1 Nonetheless, questions remain regarding risk factors for SBA,
said Pedersen. “We think the immune system
plays a protective role because of highly active
immunosurveillance in the small intestine,”
Pedersen said. “That might be one reason that
fewer people develop SBA to the degree that
people develop large intestine cancer.”
Lifestyle factors include high levels of alcohol consumption, smoking, and dietary factors
such as low intake of fiber and high intake of
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2.

Noone AM, Howlander, N, Krapcho M, et al. SEER Cancer Statistics
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2018. Accessed August 19, 2019.
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Updated July 20, 2015. Accessed August 14, 2019.
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Indications

IBRANCE® (palbociclib) is indicated for the treatment of hormone
receptor-positive (HR+), human epidermal growth factor receptor
2-negative (HER2-) advanced or metastatic breast cancer (MBC)
in combination with:
• an aromatase inhibitor as initial endocrine-based therapy
in postmenopausal women, or
• fulvestrant in women with disease progression following
endocrine therapy

IBRANCE is the

#1 PRESCRIBED
FDA-approved oral
combination treatment
for HR+/HER2- MBC1

Important Safety Information
Neutropenia was the most frequently reported adverse reaction
in PALOMA-2 (80%) and PALOMA-3 (83%). In PALOMA-2, Grade
3 (56%) or 4 (10%) decreased neutrophil counts were reported in
patients receiving IBRANCE plus letrozole. In PALOMA-3, Grade
3 (55%) or Grade 4 (11%) decreased neutrophil counts were
reported in patients receiving IBRANCE plus fulvestrant. Febrile
neutropenia has been reported in 1.8% of patients exposed to
IBRANCE across PALOMA-2 and PALOMA-3. One death due to
neutropenic sepsis was observed in PALOMA-3. Inform patients
to promptly report any fever.
Monitor complete blood count prior to starting IBRANCE,
at the beginning of each cycle, on Day 15 of first 2 cycles 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.
Based on the mechanism of action, IBRANCE can cause fetal
harm. Advise females of reproductive potential to use effective
contraception during IBRANCE treatment and for at least
3 weeks after the last dose. IBRANCE may impair fertility in
males and has the potential to cause genotoxicity. Advise male
patients with female partners of reproductive potential to use
effective contraception during IBRANCE treatment and for
3 months after the last dose. Advise females to inform their
healthcare provider of a known or suspected pregnancy. Advise

women not to breastfeed during IBRANCE treatment and for
3 weeks after the last dose because of the potential for serious
adverse reactions in nursing infants.
The most common adverse reactions (≥10%) of any grade
reported in PALOMA-2 for IBRANCE plus letrozole vs placebo
plus letrozole were neutropenia (80% vs 6%), infections
(60% vs 42%), leukopenia (39% vs 2%), fatigue (37% vs 28%),
nausea (35% vs 26%), alopecia (33% vs 16%), stomatitis
(30% vs 14%), diarrhea (26% vs 19%), anemia (24% vs 9%),
rash (18% vs 12%), asthenia (17% vs 12%), thrombocytopenia
(16% vs 1%), vomiting (16% vs 17%), decreased appetite
(15% vs 9%), dry skin (12% vs 6%), pyrexia (12% vs 9%),
and dysgeusia (10% vs 5%).
The most frequently reported Grade ≥3 adverse reactions (≥5%)
in PALOMA-2 for IBRANCE plus letrozole vs placebo plus letrozole
were neutropenia (66% vs 2%), leukopenia (25% vs 0%), infections
(7% vs 3%), and anemia (5% vs 2%).
Lab abnormalities of any grade occurring in PALOMA-2 for
IBRANCE plus letrozole vs placebo plus letrozole were decreased
WBC (97% vs 25%), decreased neutrophils (95% vs 20%),
anemia (78% vs 42%), decreased platelets (63% vs 14%),
increased aspartate aminotransferase (52% vs 34%), and
increased alanine aminotransferase (43% vs 30%).

IBRANCE is backed by guidelines
and unmatched experience in its class
Based upon high-level evidence, there is uniform National Comprehensive Cancer Network® (NCCN®) consensus
that both palbociclib (IBRANCE) combination regimens are appropriate interventions.2

NCCN
CATEGORY

1

Palbociclib (IBRANCE) +
aromatase inhibitor

Palbociclib (IBRANCE) +
fulvestrant

may be considered as a treatment
option for first-line therapy for
postmenopausal women with
HR+/HER2- MBC2*

for postmenopausal women or premenopausal
women receiving ovarian suppression with
an LHRH agonist with HR+/HER2- MBC that
has progressed on or after prior adjuvant or
metastatic endocrine therapy2*

CDK4/6=cyclin-dependent kinases 4 and 6; LHRH=luteinizing hormone-releasing hormone.
*If there is disease progression while on CDK4/6 inhibitor therapy, there are no data to support an additional line of therapy with another CDK4/6-containing regimen.2

3+ years

11,500+ prescribers

75,000+ patients

since initial FDA approval

have chosen IBRANCE †

prescribed IBRANCE 1†

1

†Data projected as of January 2018.1

Visit IBRANCEhcp.com to learn more.

The most common adverse reactions (≥10%) of any grade
reported in PALOMA-3 for IBRANCE plus fulvestrant vs placebo
plus fulvestrant were neutropenia (83% vs 4%), leukopenia
(53% vs 5%), infections (47% vs 31%), fatigue (41% vs 29%), nausea
(34% vs 28%), anemia (30% vs 13%), stomatitis (28% vs 13%),
diarrhea (24% vs 19%), thrombocytopenia (23% vs 0%), vomiting
(19% vs 15%), alopecia (18% vs 6%), rash (17% vs 6%), decreased
appetite (16% vs 8%), and pyrexia (13% vs 5%).

concomitant use of strong CYP3A inducers. The dose
of sensitive CYP3A substrates with a narrow therapeutic
index may need to be reduced as IBRANCE may increase
their exposure.

The most frequently reported Grade ≥3 adverse reactions (≥5%)
in PALOMA-3 for IBRANCE plus fulvestrant vs placebo plus
fulvestrant were neutropenia (66% vs 1%) and leukopenia (31% vs 2%).

Please see Brief Summary on the following pages.

Lab abnormalities of any grade occurring in PALOMA-3 for
IBRANCE plus fulvestrant vs placebo plus fulvestrant were
decreased WBC (99% vs 26%), decreased neutrophils
(96% vs 14%), anemia (78% vs 40%), decreased platelets
(62% vs 10%), increased aspartate aminotransferase (43% vs 48%),
and increased alanine aminotransferase (36% vs 34%).
Avoid concurrent use of strong CYP3A inhibitors. If patients
must be administered a strong CYP3A inhibitor, reduce the
IBRANCE dose to 75 mg. If the strong inhibitor is discontinued,
increase the IBRANCE dose (after 3-5 half-lives of the inhibitor)
to the dose used prior to the initiation of the strong CYP3A
inhibitor. Grapefruit or grapefruit juice may increase plasma
concentrations of IBRANCE and should be avoided. Avoid

For patients with severe hepatic impairment (Child-Pugh
class C), the recommended dose of IBRANCE is 75 mg.
The pharmacokinetics of IBRANCE have not been studied
in patients requiring hemodialysis.

References: 1. Data on file. Pfizer Inc, New York, NY. 2. Referenced with permission
from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for
Breast Cancer V.4.2017. © National Comprehensive Cancer Network, Inc. 2018. All
rights reserved. Accessed February 8, 2018. To view the most recent and complete
version of the guideline, go online to NCCN.org. 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.

Brief Summary of Prescribing Information
IBRANCE® (palbociclib) capsules, for oral use
Initial U.S. Approval: 2015
INDICATIONS AND USAGE
IBRANCE is indicated for the treatment of hormone receptor (HR)-positive, human epidermal growth
factor receptor 2 (HER2)-negative advanced or metastatic breast cancer in combination with:
• an aromatase inhibitor as initial endocrine based therapy in postmenopausal women; or
• fulvestrant in women with disease progression following endocrine therapy.
DOSAGE AND ADMINISTRATION
Recommended Dose and Schedule. The recommended dose of IBRANCE is a 125 mg capsule taken
orally once daily for 21 consecutive days followed by 7 days off treatment to comprise a complete
cycle of 28 days. IBRANCE should be taken with food.
Administer the recommended dose of an aromatase inhibitor when given with IBRANCE. Please refer
to the Full Prescribing Information for the aromatase inhibitor being used.
When given with IBRANCE, the recommended dose of fulvestrant is 500 mg administered on Days 1,
15, 29, and once monthly thereafter. Please refer to the Full Prescribing Information of fulvestrant.
Patients should be encouraged to take their dose of IBRANCE at approximately the same time
each day.
If the patient vomits or misses a dose, an additional dose should not be taken. The next prescribed
dose should be taken at the usual time. IBRANCE capsules should be swallowed whole (do not chew,
crush or open them prior to swallowing). Capsules should not be ingested if they are broken, cracked,
or otherwise not intact.
Pre/perimenopausal women treated with the combination IBRANCE plus fulvestrant therapy should
be treated with luteinizing hormone-releasing hormone (LHRH) agonists according to current clinical
practice standards.
Dose Modification. If dose reduction is required, the first recommended dose reduction is to
100 mg/day and the second dose reduction is to 75 mg/day. If further dose reduction below
75 mg/day is required, discontinue the treatment.
Dose Modification and Management – Hematologic Toxicitiesa
Monitor complete blood counts prior to the start of IBRANCE therapy and at the beginning of each
cycle, as well as on Day 15 of the first 2 cycles, and as clinically indicated.
For patients who experience a maximum of Grade 1 or 2 neutropenia in the first 6 cycles, monitor
complete blood counts for subsequent cycles every 3 months, prior to the beginning of a cycle and as
clinically indicated.
CTCAE Grade
Dose Modifications
Grade 1 or 2

Grade 3

No dose adjustment is required.

Monitor complete blood counts prior to starting IBRANCE therapy and at the beginning of each
cycle, as well as on Day 15 of the first 2 cycles, 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.
Febrile neutropenia has been reported in 1.8% of patients exposed to IBRANCE across Studies 1 and 2.
One death due to neutropenic sepsis was observed in Study 2. Physicians should inform patients to
promptly report any episodes of fever.
Embryo-Fetal Toxicity. Based on findings from animal studies and its mechanism of action, IBRANCE
can cause fetal harm when administered to a pregnant woman. In animal reproduction studies,
administration of palbociclib to pregnant rats and rabbits during organogenesis resulted in embryo-fetal
toxicity at maternal exposures that were ≥4 times the human clinical exposure based on area under the
curve (AUC). Advise pregnant women of the potential risk to a fetus. Advise females of reproductive
potential to use effective contraception during treatment with IBRANCE and for at least 3 weeks after
the last dose.
ADVERSE REACTIONS
Clinical Studies Experience. Because clinical trials are conducted under varying conditions, the
adverse reaction rates observed cannot be directly compared to rates in other trials and may not reflect
the rates observed in clinical practice.
Study 1: IBRANCE plus Letrozole. Patients with ER-positive, HER2-negative advanced or
metastatic breast cancer for initial endocrine based therapy
The safety of IBRANCE (125 mg/day) plus letrozole (2.5 mg/day) versus placebo plus letrozole
was evaluated in Study 1 (PALOMA-2). The data described below reflect exposure to IBRANCE in
444 out of 666 patients with ER-positive, HER2-negative advanced breast cancer who received at
least 1 dose of IBRANCE plus letrozole in Study 1. The median duration of treatment for IBRANCE
plus letrozole was 19.8 months while the median duration of treatment for placebo plus letrozole arm
was 13.8 months.
Dose reductions due to an adverse reaction of any grade occurred in 36% of patients receiving
IBRANCE plus letrozole. No dose reduction was allowed for letrozole in Study 1.
Permanent discontinuation associated with an adverse reaction occurred in 43 of 444 (9.7%) patients
receiving IBRANCE plus letrozole and in 13 of 222 (5.9%) patients receiving placebo plus letrozole.
Adverse reactions leading to permanent discontinuation for patients receiving IBRANCE plus
letrozole included neutropenia (1.1%) and alanine aminotransferase increase (0.7%).
The most common adverse reactions (≥10%) of any grade reported in patients in the IBRANCE plus
letrozole arm by descending frequency were neutropenia, infections, leukopenia, fatigue, nausea,
alopecia, stomatitis, diarrhea, anemia, rash, asthenia, thrombocytopenia, vomiting, decreased appetite,
dry skin, pyrexia, and dysgeusia.
The most frequently reported Grade ≥3 adverse reactions (≥5%) in patients receiving IBRANCE plus
letrozole by descending frequency were neutropenia, leukopenia, infections, and anemia.
Adverse Reactions (≥10%) in Study 1

Day 1 of cycle:
Withhold IBRANCE, repeat complete blood count
monitoring within 1 week. When recovered to Grade ≤2,
start the next cycle at the same dose.
Day 15 of first 2 cycles:
If Grade 3 on Day 15, continue IBRANCE at current
dose to complete cycle and repeat complete blood count
on Day 22.
If Grade 4 on Day 22, see Grade 4 dose modification
guidelines below.

Adverse Reaction

Infections and infestations
Infectionsa
60b
6
Blood and lymphatic system disorders
Neutropenia
80
56
Leukopenia
39
24
Anemia
24
5
Thrombocytopenia
16
1
Metabolism and nutrition disorders
Decreased appetite
15
1
Nervous system disorders
Dysgeusia
10
0
Gastrointestinal disorders
c
Stomatitis
30
1
Nausea
35
<1
Diarrhea
26
1
Vomiting
16
1
Skin and subcutaneous tissue disorders
d
Alopecia
33
N/A
Rashf
18
1
Dry skin
12
0
General disorders and administration site conditions
Fatigue
37
2
Asthenia
17
2
Pyrexia
12
0

Consider dose reduction in cases of prolonged (>1 week)
recovery from Grade 3 neutropenia or recurrent Grade 3
neutropenia on Day 1 of subsequent cycles.
Grade 3 neutropeniab with
fever ≥38.5 ºC and/or infection

At any time:
Withhold IBRANCE until recovery to Grade ≤2.
Resume at the next lower dose.

Grade 4

At any time:
Withhold IBRANCE until recovery to Grade ≤2.
Resume at the next lower dose.

Grading according to CTCAE 4.0.
CTCAE=Common Terminology Criteria for Adverse Events; LLN=lower limit of normal.
a Table applies to all hematologic adverse reactions except lymphopenia (unless associated with
clinical events, e.g., opportunistic infections).
b Absolute neutrophil count (ANC): Grade 1: ANC < LLN - 1500/mm3; Grade 2:
ANC 1000 - <1500/mm3; Grade 3: ANC 500 - <1000/mm3; Grade 4: ANC <500/mm3.
Dose Modification and Management – Non-Hematologic Toxicities
CTCAE Grade

Dose Modifications

Grade 1 or 2

No dose adjustment is required.

Grade ≥3 non-hematologic toxicity
(if persisting despite optimal medical
treatment)

Withhold until symptoms resolve to:
• Grade ≤1;
• Grade ≤2 (if not considered a safety risk
for the patient)
Resume at the next lower dose.

Grading according to CTCAE 4.0.
Refer to the Full Prescribing Information for coadministered endocrine therapy dose adjustment
guidelines in the event of toxicity and other relevant safety information or contraindications.
Dose Modifications for Use With Strong CYP3A Inhibitors. Avoid concomitant use of strong
CYP3A inhibitors and consider an alternative concomitant medication with no or minimal CYP3A
inhibition. If patients must be coadministered a strong CYP3A inhibitor, reduce the IBRANCE dose
to 75 mg once daily. If the strong inhibitor is discontinued, increase the IBRANCE dose (after 3 to
5 half-lives of the inhibitor) to the dose used prior to the initiation of the strong CYP3A inhibitor.
Dose Modifications for Hepatic Impairment: No dose adjustment is required for patients with
mild or moderate hepatic impairment (Child-Pugh classes A and B). For patients with severe hepatic
impairment (Child-Pugh class C), the recommended dose of IBRANCE is 75 mg once daily for 21
consecutive days followed by 7 days off treatment to comprise a complete cycle of 28 days.
DOSING FORMS AND STRENGTHS
125 mg capsules: opaque hard gelatin capsules, size 0, with caramel cap and body,
printed with white ink “Pfizer” on the cap, “PBC 125” on the body.
100 mg capsules: opaque hard gelatin capsules, size 1, with caramel cap and light orange
body, printed with white ink “Pfizer” on the cap, “PBC 100” on the body.
75 mg capsules: opaque hard gelatin capsules, size 2, with light orange cap and body,
printed with white ink “Pfizer” on the cap, “PBC 75” on the body.
CONTRAINDICATIONS: None
WARNINGS AND PRECAUTIONS
Neutropenia. Neutropenia was the most frequently reported adverse reaction in Study 1
(PALOMA-2) with an incidence of 80% and Study 2 (PALOMA-3) with an incidence of 83%. A
Grade ≥3 decrease in neutrophil counts was reported in 66% of patients receiving IBRANCE plus
letrozole in Study 1 and 66% of patients receiving IBRANCE plus fulvestrant in Study 2. In Study 1
and 2, the median time to first episode of any grade neutropenia was 15 days and the median duration
of Grade ≥3 neutropenia was 7 days.

IBRANCE + Letrozole (N=444) Placebo + Letrozole (N=222)
All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
%
%
%
%
%
%
1

42

3

0

10
1
<1
<1

6
2
9
1

1
0
2
0

1
0
0
0

0

9

0

0

0

5

0

0

0
0
0
0

14
26
19
17

0
2
1
1

0
0
0
0

N/A
0
0

16e
12
6

N/A
1
0

N/A
0
0

0
0
0

28
12
9

1
0
0

0
0
0

Grading according to CTCAE 3.0.
N=number of patients; N/A=not applicable
Infections includes all reported preferred terms (PTs) that are part of the System Organ Class
Infections and infestations.
b Most common infections (>1%) include: nasopharyngitis, upper respiratory tract infection, urinary
tract infection, oral herpes, sinusitis, rhinitis, bronchitis, influenza, pneumonia, gastroenteritis,
conjunctivitis, herpes zoster, pharyngitis, cellulitis, cystitis, lower respiratory tract infection, tooth
infection, gingivitis, skin infection, gastroenteritis viral, respiratory tract infection, respiratory tract
infection viral, and folliculitis.
c Stomatitis includes: aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal
inflammation, oral pain, oral discomfort, oropharyngeal pain, and stomatitis.
d Grade 1 events – 30%; Grade 2 events – 3%.
e Grade 1 events – 15%; Grade 2 events – 1%.
f Rash includes the following PTs: rash, rash maculo-papular, rash pruritic, rash erythematous, rash
papular, dermatitis, dermatitis acneiform, and toxic skin eruption.
a

Additional adverse reactions occurring at an overall incidence of <10.0% of patients receiving
Ibrance plus letrozole in Study 1 included alanine aminotransferase increased (9.9%), aspartate
aminotransferase increased (9.7%), epistaxis (9.2%), lacrimation increased (5.6%), dry eye (4.1%),
vision blurred (3.6%), and febrile neutropenia (2.5%).
Laboratory Abnormalities in Study 1
Laboratory Abnormality
WBC decreased
Neutrophils decreased
Anemia
Platelets decreased
Aspartate aminotransferase
increased

IBRANCE + Letrozole (N=444)
All Grades Grade 3 Grade 4
%
%
%
97
35
1
95
56
12
78
6
0
63
1
1
52

Placebo plus Letrozole (N=222)
All Grades Grade 3 Grade 4
%
%
%
25
1
0
20
1
1
42
2
0
14
0
0

3

0

34

1

0

Alanine aminotransferase
43
2
increased
N=number
N=number of
of patients;
patients; WBC=white
WBC=white blood
blood cells.
cells.

<1

30

0

0

Study 2: IBRANCE plus Fulvestrant. Patients with HR-positive, HER2-negative advanced
or metastatic breast cancer who have had disease progression on or after prior adjuvant or
metastatic endocrine therapy
The safety of IBRANCE (125 mg/day) plus fulvestrant (500 mg) versus placebo plus fulvestrant was
evaluated in Study 2 (PALOMA-3). The data described below reflect exposure to IBRANCE in 345 out
of 517 patients with HR-positive, HER2-negative advanced or metastatic breast cancer who received at
least 1 dose of IBRANCE plus fulvestrant in Study 2. The median duration of treatment for IBRANCE
plus fulvestrant was 10.8 months while the median duration of treatment for placebo plus fulvestrant
arm was 4.8 months.
Dose reductions due to an adverse reaction of any grade occurred in 36% of patients receiving
IBRANCE plus fulvestrant. No dose reduction was allowed for fulvestrant in Study 2.
Permanent discontinuation associated with an adverse reaction occurred in 19 of 345 (6%) patients
receiving IBRANCE plus fulvestrant, and in 6 of 172 (3%) patients receiving placebo plus fulvestrant.
Adverse reactions leading to discontinuation for those patients receiving IBRANCE plus fulvestrant
included fatigue (0.6%), infections (0.6%), and thrombocytopenia (0.6%).
The most common adverse reactions (≥10%) of any grade reported in patients in the IBRANCE plus
fulvestrant arm by descending frequency were neutropenia, leukopenia, infections, fatigue, nausea,
anemia, stomatitis, diarrhea, thrombocytopenia, vomiting, alopecia, rash, decreased appetite, and pyrexia.
The most frequently reported Grade ≥3 adverse reactions (≥5%) in patients receiving IBRANCE plus
fulvestrant in descending frequency were neutropenia and leukopenia.
Adverse Reactions (≥10%) in Study 2
Adverse Reaction

IBRANCE + Fulvestrant (N=345) Placebo + Fulvestrant (N=172)
All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
%
%
%
%
%
%

Infections and infestations
Infectionsa
47b
3
Blood and lymphatic system disorders
Neutropenia
83
55
Leukopenia
53
30
Anemia
30
3
Thrombocytopenia
23
2
Metabolism and nutrition disorders
Decreased appetite
16
1
Gastrointestinal disorders
Nausea
34
0
Stomatitisc
28
1
Diarrhea
24
0
Vomiting
19
1
Skin and subcutaneous tissue disorders
Alopecia
18d
N/A
Rashf
17
1
General disorders and administration site conditions
Fatigue
41
2
Pyrexia
13
<1

1

31

3

0

11
1
0
1

4
5
13
0

1
1
2
0

0
1
0
0

0

8

1

0

0
0
0
0

28
13
19
15

1
0
1
1

0
0
0
0

N/A
0

6e
6

N/A
0

N/A
0

0
0

29
5

1
0

0
0

Grading according to CTCAE 4.0.
Infections includes all reported preferred terms (PTs) that are part of the System Organ Class
Infections and infestations.
b Most common infections (>1%) include: nasopharyngitis, upper respiratory tract infection, urinary
tract infection, bronchitis, rhinitis, influenza, conjunctivitis, sinusitis, pneumonia, cystitis, oral
herpes, respiratory tract infection, gastroenteritis, tooth infection, pharyngitis, eye infection, herpes
simplex, and paronychia.
c Stomatitis includes: aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal
inflammation, oral pain, oropharyngeal discomfort, oropharyngeal pain, stomatitis.
d Grade 1 events – 17%; Grade 2 events – 1%.
e Grade 1 events – 6%.
f Rash includes: rash, rash maculo-papular, rash pruritic, rash erythematous, rash papular, dermatitis,
dermatitis acneiform, toxic skin eruption.
a

Additional adverse reactions occurring at an overall incidence of <10.0% of patients receiving
IBRANCE plus fulvestrant in Study 2 included asthenia (7.5%), aspartate aminotransferase increased
(7.5%), dysgeusia (6.7%), epistaxis (6.7%), lacrimation increased (6.4%), dry skin (6.1%), alanine
aminotransferase increased (5.8%), vision blurred (5.8%), dry eye (3.8%), and febrile neutropenia (0.9%).
Laboratory Abnormalities in Study 2
Laboratory Abnormality
WBC decreased
Neutrophils decreased
Anemia
Platelets decreased
Aspartate aminotransferase
increased
Alanine aminotransferase
increased

IBRANCE + Fulvestrant (N=345) Placebo + Fulvestrant (N=172)
All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
%
%
%
%
%
%
99
45
1
26
0
1
96
56
11
14
0
1
78
3
0
40
2
0
62
2
1
10
0
0
43

4

0

48

4

0

36

2

0

34

0

0

DRUG INTERACTIONS
Palbociclib is primarily metabolized by CYP3A and sulfotransferase (SULT) enzyme SULT2A1.
In vivo, palbociclib is a time-dependent inhibitor of CYP3A.
Effect of CYP3A Inhibitors. Coadministration of a strong CYP3A inhibitor (itraconazole)
increased the plasma exposure of palbociclib in healthy subjects by 87%. Avoid concomitant use
of strong CYP3A inhibitors (e.g., clarithromycin, indinavir, itraconazole, ketoconazole, lopinavir/
ritonavir, nefazodone, nelfinavir, posaconazole, ritonavir, saquinavir, telaprevir, telithromycin, and
voriconazole). Avoid grapefruit or grapefruit juice during IBRANCE treatment. If coadministration
of IBRANCE with a strong CYP3A inhibitor cannot be avoided, reduce the dose of IBRANCE.
Effect of CYP3A Inducers. Coadministration of a strong CYP3A inducer (rifampin) decreased the
plasma exposure of palbociclib in healthy subjects by 85%. Avoid concomitant use of strong CYP3A
inducers (e.g., phenytoin, rifampin, carbamazepine, enzalutamide, and St John’s Wort).
Drugs That May Have Their Plasma Concentrations Altered by Palbociclib. Coadministration
of midazolam with multiple doses of IBRANCE increased the midazolam plasma exposure by 61%,
in healthy subjects, compared with administration of midazolam alone. The dose of the sensitive
CYP3A substrate with a narrow therapeutic index (e.g., alfentanil, cyclosporine, dihydroergotamine,
ergotamine, everolimus, fentanyl, pimozide, quinidine, sirolimus and tacrolimus) may need to be
reduced as IBRANCE may increase their exposure.
USE IN SPECIFIC POPULATIONS
Pregnancy. Based on findings from animal studies and its mechanism of action, IBRANCE can
cause fetal harm when administered to a pregnant woman. There are no available data in pregnant
women to inform the drug-associated risk. In animal reproduction studies, administration of
palbociclib to pregnant rats and rabbits during organogenesis resulted in embryofetal toxicity at
maternal exposures that were ≥4 times the human clinical exposure based on AUC. 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. 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.
In a fertility and early embryonic development study in female rats, palbociclib was administered
orally for 15 days before mating through to Day 7 of pregnancy, which did not cause embryo toxicity
at doses up to 300 mg/kg/day with maternal systemic exposures approximately 4 times the human
exposure (AUC) at the recommended dose.
In embryo-fetal development studies in rats and rabbits, pregnant animals received oral doses up to
300 mg/kg/day and 20 mg/kg/day palbociclib, respectively, during the period of organogenesis. The
maternally toxic dose of 300 mg/kg/day was fetotoxic in rats, resulting in reduced fetal body weights.
At doses ≥100 mg/kg/day in rats, there was an increased incidence of a skeletal variation (increased
incidence of a rib present at the seventh cervical vertebra). At the maternally toxic dose of
20 mg/kg/day in rabbits, there was an increased incidence of skeletal variations, including small
phalanges in the forelimb. At 300 mg/kg/day in rats and 20 mg/kg/day in rabbits, the maternal
systemic exposures were approximately 4 and 9 times the human exposure (AUC) at the
recommended dose, respectively.
CDK4/6 double knockout mice have been reported to die in late stages of fetal development
(gestation Day 14.5 until birth) due to severe anemia. However, knockout mouse data may not be
predictive of effects in humans due to differences in degree of target inhibition.
Lactation. There is no information regarding the presence of palbociclib in human milk, nor its
effects on milk production or the breastfed infant. Because of the potential for serious adverse
reactions in breastfed infants from IBRANCE, advise a lactating woman not to breastfeed during
treatment with IBRANCE and for 3 weeks after the last dose.
Females and Males of Reproductive Potential. Based on animal studies, IBRANCE can cause
fetal harm when administered to a pregnant woman. Females of reproductive potential should
have a pregnancy test prior to starting treatment with IBRANCE. IBRANCE can cause fetal harm
when administered to a pregnant woman. Advise females of reproductive potential to use effective
contraception during treatment with IBRANCE and for at least 3 weeks after the last dose. Because
of the potential for genotoxicity, advise male patients with female partners of reproductive potential
to use effective contraception during treatment with IBRANCE and for 3 months after the last dose.
Based on animal studies, IBRANCE may impair fertility in males of reproductive potential.
Pediatric Use. The safety and efficacy of IBRANCE in pediatric patients have not been studied.
Altered glucose metabolism (glycosuria, hyperglycemia, decreased insulin) associated with changes
in the pancreas (islet cell vacuolation), eye (cataracts, lens degeneration), kidney (tubule vacuolation,
chronic progressive nephropathy) and adipose tissue (atrophy) were identified in a 27 week
repeat-dose toxicology study in rats that were immature at the beginning of the studies and were
most prevalent in males at oral palbociclib doses ≥30 mg/kg/day (approximately 11 times the
adult human exposure [AUC] at the recommended dose). Some of these findings (glycosuria/
hyperglycemia, pancreatic islet cell vacuolation, and kidney tubule vacuolation) were present with
lower incidence and severity in a 15 week repeat-dose toxicology study in immature rats. Altered
glucose metabolism or associated changes in the pancreas, eye, kidney and adipose tissue were not
identified in a 27-week repeat-dose toxicology study in rats that were mature at the beginning of the
study and in dogs in repeat-dose toxicology studies up to 39 weeks duration.
Toxicities in teeth independent of altered glucose metabolism were observed in rats. Administration
of 100 mg/kg palbociclib for 27 weeks (approximately 15 times the adult human exposure [AUC]
at the recommended dose) resulted in abnormalities in growing incisor teeth (discolored, ameloblast
degeneration/necrosis, mononuclear cell infiltrate). Other toxicities of potential concern to pediatric
patients have not been evaluated in juvenile animals.
Geriatric Use. Of 444 patients who received IBRANCE in Study 1, 181 patients (41%) were
≥65 years of age and 48 patients (11%) were ≥75 years of age. Of 347 patients who received
IBRANCE in Study 2, 86 patients (25%) were ≥65 years of age and 27 patients (8%) were ≥75 years
of age. No overall differences in safety or effectiveness of IBRANCE were observed between these
patients and younger patients.
Hepatic Impairment. No dose adjustment is required in patients with mild or moderate hepatic
impairment (Child-Pugh classes A and B). For patients with severe hepatic impairment (Child-Pugh
class C), the recommended dose of IBRANCE is 75 mg once daily for 21 consecutive days followed
by 7 days off treatment to comprise a complete cycle of 28 days. Based on a pharmacokinetic trial
in subjects with varying degrees of hepatic function, the palbociclib unbound exposure (unbound
AUCINF) decreased by 17% in subjects with mild hepatic impairment (Child-Pugh class A), and
increased by 34% and 77% in subjects with moderate (Child-Pugh class B) and severe (Child-Pugh
class C) hepatic impairment, respectively, relative to subjects with normal hepatic function. Peak
palbociclib unbound exposure (unbound Cmax) increased by 7%, 38% and 72% for mild, moderate
and severe hepatic impairment, respectively, relative to subjects with normal hepatic function.
Review the Full Prescribing Information for the aromatase inhibitor or fulvestrant for dose
modifications related to hepatic impairment.
Renal Impairment. No dose adjustment is required in patients with mild, moderate, or severe renal
impairment (CrCl >15 mL/min). Based on a pharmacokinetic trial in subjects with varying degrees
of renal function, the total palbociclib exposure (AUCINF) increased by 39%, 42%, and 31% with
mild (60 mL/min ≤ CrCl <90 mL/min), moderate (30 mL/min ≤ CrCl <60 mL/min), and severe
(CrCl <30 mL/min) renal impairment, respectively, relative to subjects with normal renal function.
Peak palbociclib exposure (Cmax) increased by 17%, 12%, and 15% for mild, moderate, and severe
renal impairment, respectively, relative to subjects with normal renal function. The pharmacokinetics
of palbociclib have not been studied in patients requiring hemodialysis.
OVERDOSAGE
There is no known antidote for IBRANCE. The treatment of overdose of IBRANCE should consist
of general supportive measures.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Myelosuppression/Infection
• Advise patients to immediately report any signs or symptoms of myelosuppression or infection,
such as fever, chills, dizziness, shortness of breath, weakness or any increased tendency to bleed
and/or to bruise.
Drug Interactions
• Grapefruit may interact with IBRANCE. Patients should not consume grapefruit products while
on treatment with IBRANCE.
• Inform patients to avoid strong CYP3A inhibitors and strong CYP3A inducers.
• Advise patients to inform their health care providers of all concomitant medications, including
prescription medicines, over-the-counter drugs, vitamins, and herbal products.
Dosing and Administration
• Advise patients to take IBRANCE with food.
• If the patient vomits or misses a dose, an additional dose should not be taken. The next prescribed
dose should be taken at the usual time. IBRANCE capsules should be swallowed whole (do not
chew, crush or open them prior to swallowing). No capsule should be ingested if it is broken,
cracked, or otherwise not intact.
Pregnancy, Lactation, and Fertility
Embryo-Fetal Toxicity
• Advise females of reproductive potential of the potential risk to a fetus and to use effective
contraception during treatment with IBRANCE therapy and for at least 3 weeks after the last
dose. Advise females to inform their healthcare provider of a known or suspected pregnancy.
• Advise male patients with female partners of reproductive potential to use effective contraception
during treatment with IBRANCE and for at least 3 months after the last dose.
Lactation
• Advise women not to breastfeed during treatment with IBRANCE and for 3 weeks after the
last dose.
Rx only
This brief summary is based on IBRANCE® (palbociclib) Prescribing Information LAB-0723-4.0,
Rev. 02/2018.
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Novel Immunotherapy Combos Target GITR
to “Step on the Gas”
by JANE DE LARTIGUE, PHD

IMMUNOTHERAPIES DESIGNED to exploit the
host immune system to specifically target
cancer cells exploded onto the oncology scene
in the mid-1980s, when the first such agents
started to show success in melanoma and
renal cell carcinoma.1 In particular, immune
checkpoint inhibitors (ICIs), which block
signals that dampen T-cell activity, are a
major breakthrough, yielding the possibility
of long-term clinical benefit across a growing
number of tumor types.2
Although ICIs have been tested in many
patients, they are not universally effective,
and finding ways to increase the number of
patients who respond to immunotherapeutic approaches has become a central focus of
ongoing research.3,4
One strategy is to target other signals that
regulate T-cell activity, such as the glucocorticoid-induced tumor necrosis factor
receptor–related protein (GITR) pathway,

which provides a stimulatory signal to T cells.5
Using an analogy that compares the
immune system to an automobile, investigators describe the mechanism of ICIs that
target inhibitory checkpoints such as PD-1/
PD-L1 and CTLA-4 as “releasing the brakes”
on the immune system” whereas agonists of
stimulatory receptors such as GITR function
by “stepping on the gas.”6
Developing GITR agonists has proved
challenging, with initial trial results demonstrating favorable safety profiles but limited
therapeutic activity.7-9 Persistence may yet pay
off, however, as recent study findings highlight the significant potential for synergy
between GITR agonists and the ICIs that
inspired their development.8
In ongoing studies, several GITR agonists
have demonstrated objective responses and
antitumor activity in patients with advanced
solid tumors when administered in combination
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The effects of GITR signaling on the immune system differ depending upon the cell type, although not all studies are in agreement about these roles.
DC indicates dendritic cell; GITR, glucocorticoid-induced tumor necrosis factor receptor; IFN, interferon; IL,interleukin; NK, natural killer; Teff, effector T cells; TGF, transforming growth factor; TLR, toll-like receptor; TNF, tumor necrosis factor; Treg, regulatory T cell.
Adapted from Placke T, Kopp HG, Salih HR. Clin Dev Immunol.2010;2010:239083. doi: 10.1155/2010/239083.
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with PD-1 inhibitors, including pembrolizumab
(Keytruda) and nivolumab (Opdivo).10-12

UNLEASHING T CELLS
The efforts to exploit GITR activity for
anticancer therapy start with an understanding of T-cell biology. T cells are central
to the antitumor immune response; their
potent cytotoxic activity can be elicited by
tumor-specific antigens, resulting in tumor
destruction. Because of its potency, T-cell
activation is tightly regulated via a complex,
multistep process coordinated by a range of
cell-surface receptors.13-15
The initial activation signal comes from
T-cell receptors upon recognition of foreign
antigens displayed on major histocompatibility complex 1 molecules on the surface of
antigen-presenting cells (APCs).13-15
For a T cell to become fully activated,
secondary antigen-independent costimulatory
signals are required, generated by interactions between costimulatory receptors on
the T-cell surface and their ligands on APCs.
The major costimulatory receptor is CD28, a
member of the immunoglobulin superfamily,
but there are many others, including several
members of the tumor necrosis factor (TNF)
superfamily of receptors.14-16
In addition to activating receptors, T cells
also express inhibitory receptors, which
block proliferation and induce a state of
unresponsiveness. This helps to limit the
amplitude and duration of the T cell–mediated immune response and prevent damage
to healthy cells.
The T cell–mediated immune response
is also kept in check by regulatory T cells
(Tregs), which have an immunosuppressive
function, downregulating the activation and
proliferation of effector T cells (Teffs).13-15

BELOW THE RADAR
Evidence of an antitumor immune response
can be seen in the presence of tumor-infiltrating immune cells, and results from
numerous studies have correlated a high

TA B L E . C L I N I C A L D E V E L O P M E N T O F G I T R A G O N I S T S
Drug
(Industry Developer)

Phase
(ClinicalTrials.gov
Identifier)

Enrollment Target

Estimated
Completion

I
(NCT02628574)

146

September
2020

+ cyclophosphamide and avelumab (anti–PD-L1) in patients with advanced solid tumors

I/II
(NCT03861403)

125

September
2021

+ nivolumab in patients with first recurrence of GBM

I
(NCT03707457)

30

February 2024

+ pembrolizumab in patients with advanced solid tumorsa

I
(NCT02132754)

92

October 2019

+ ipilimumab (anti–CTLA-4) and nivolumab +/- SBRT in patients with advanced/metastatic
lung/chest or liver cancers

I/II
(NCT04021043)

60

August 2023

+/- nivolumab in patients with advanced solid tumorsa

I/II
(NCT02598960)

331

January 2020

+ nivolumab or ipilimumab in patients with advanced malignancies

I/II
(NCT03126110)

285

March 2020

As monotherapy in patients with advanced solid tumorsa

I/II
(NCT02697591)

100

March 2020

+ epacadostat (anti-IDO) and pembrolizumab in patients with advanced malignanciesa

I/II
(NCT03277352)

10

May 2020

+/- PDR001 (anti–PD-1) in patients with advanced malignancies and lymphomasa

I
(NCT02740270)

92

December
2019

Ongoing Trials
+/- gemcitabine, pembrolizumab (anti–PD-1), or nivolumab (anti–PD-1) in patients with

advanced solid tumorsa
TRX518
(Leap Therapeutics)

MK-4166
(Merck)
BMS-986156
(Bristol-Myers
Squibb)

INCAGN01876
(Incyte)

GWN323
(Novartis)

GBM indicates glioblastoma multiforme; SBRT, stereotactic body radiation.
a
Trial is ongoing, but not actively recruiting participants

number of these cells with improved prognosis in various cancers, including colorectal,
esophageal, breast, and ovarian cancers.17
Despite this, one of the hallmarks of cancer
cells that dictates their malignant capabilities is their ability to evade the antitumor
immune response.18
One method of immune evasion is exploiting the inhibitory receptors on Teffs,
switching them off when they enter the tumor
microenvironment. High expression of PD-L1,
which binds to the most widely studied inhibitory receptor, PD-1, has been observed
on both tumor cells and other cells in the
tumor microenvironment.19 This dysregulates the antitumor immune response and
fosters tumor growth.
Tregs also have been found at elevated
levels in the tumor microenvironment in
numerous studies, but these have a more
complicated prognostic role. High Treg
density can be predictive of poor prognosis in some tumors but improved outcome
in others, suggesting that the effect may be
context dependent.13
Growing appreciation of the mechanisms
of immune evasion has inspired the development of immunotherapy-based drugs to
overcome evasion and reinstate an effective

antitumor immune response.20
In particular, monoclonal antibodies blocking inhibitory molecules on T cells, the
so-called ICIs, have proved highly successful. The list of FDA-approved drugs in this
class and their approved indications continues to grow.2,21

STEPPING ON THE GAS
Despite their impressive pedigree, ICIs are not
universally beneficial, and resistance after an
initial response is common. Equally important
in driving effective antitumor immunity are
the costimulatory receptors. Development of
agonists targeting these receptors has been a
central focus of ongoing research.3,5
One such receptor is GITR, a member of the
TNF superfamily of receptor proteins that
share homology in a cysteine-rich signature
within their extracellular domain. GITR is
part of a small subset of proteins within this
superfamily, none of which possess the characteristic death domains, although there is
some evidence that they may still initiate
apoptosis by interacting with SIVA proteins
that contain one and which share a costimulatory role.16,22-24
GITR itself lacks any enzymatic activity; thus, following activation by its ligand

(GITRL), it binds to several members of
the TNF receptor–associated factor (TRAF)
family, which serve to either potentiate
(TRAF4 and 5) or negatively regulate (TRAF2)
downstream signaling. GITR signaling ultimately culminates in activation of the nuclear
factor κ B transcription factor.16,22-24
Naïve T cells express no to low levels of
GITR, but GITR is upregulated on activated
Teffs and Tregs and remains at high levels
for several days. GITR has also been found
on other hematological cells, including B
cells and natural killer (NK) cells and on
some nonhematologic cells, reflecting diverse
cellular roles. The highest levels of GITR
expression are seen on Tregs, where it is
constitutively expressed. GITRL is predominantly expressed by activated APCs, but high
levels of expression have also been observed
on endothelial cells.21-24
The precise function of GITR signaling is
still being worked out, but it is dependent on
the type of cell and the context in which it
is activated (FIGURE25). On Teffs, GITR activation boosts activity in a number of ways,
including lowering the threshold for CD28
signaling.16,22-24,26
The physiological consequences of GITR
activation on Tregs are quite distinct from
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those on Teffs; it blocks their immunosuppressive functions, most likely both via direct
inhibition and by promoting Teff resistance to
Treg-mediated suppression.16,22-24

GITR AGONISTS
Initial preclinical studies performed with
a murine antibody, DTA-1, showed great
promise for GITR agonists, with increased
numbers of Teffs that produced more cytokines and fewer Tregs.16
Several GITR agonists have entered clinical development; however, despite showing
excellent safety profiles, none have shown
significant antitumor activity to date as
single agents.
Leap Therapeutics’ TRX518 was the first
in the class. In a phase I study, patients with
advanced solid tumors received a single dose
of TRX518, ranging from 0.0001 to 8 mg/
kg. In the 40 patients enrolled, of whom 10
had melanoma, 9 had non–small cell lung
cancer, 7 had colorectal cancer, and 14 had
other cancer types, there were no dose-limiting toxicities (DLTs). The most common
treatment-related adverse events (AEs) were
cough, fatigue, nausea, vomiting, abdominal
pain, dyspnea, and anorexia. Among evaluable patients, there were no objective clinical
responses, and the best response was stable
disease (SD) in 4 of 28 patients.7
Although there was no notable impact
on Teffs or NK cells in the blood, TRX518
monotherapy did effectively deplete Tregs
from blood and tumor specimens; specifically, GITR-positive Tregs were depleted in a
dose-dependent manner.8
Clinical development of TRX518 has continued, but other GITR agonists have been
shelved. Amgen was developing AMG 228,
and results from a first-in-human study were
published in 2018. The drug was administered every 3 weeks at escalating doses,
from 3 to 1200 mg, in 30 patients with
advanced solid tumors.
Despite being well tolerated up to the
maximum dose, with no DLTs, and treatment-related AEs including fatigue,
infusion-related reaction, pyrexia, decreased
appetite, and hypophosphatemia, there was
no evidence of T-cell activation or antitumor activity.27 No clinical trials of AMG 228
are ongoing, and it is no longer listed in the
Amgen pipeline.
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Development of AstraZeneca’s MEDI1873,
a GITRL fusion protein, also appears to have
been discontinued for strategic reasons,
according to a 2018 investor’s report.28 In a
phase I trial, MEDI1873 produced changes
in immune cell composition, an acceptable
AE profile, and SD in a substantial number of
patients with advanced solid tumors.9
An open question in the development of
GITR agonists relates to the importance
of their ability to engage Fc γ receptors
(FcγRs) on the T-cell surface and to induce
antibody-dependent cellular cytotoxicity
(ADCC). In preclinical studies with DTA-1,
FcγR engagement was shown to be a potentially important mechanism of GITR-positive
Treg depletion.5,16
All of the GITR agonists currently in
development are immunoglobulin G1 (IgG1)based and should be able to induce ADCC.29
However, TRX518 is aglycosylated, a design
that was intended to reduce effector functions, such as ADCC, to stop the antibody
from potentially depleting Teffs.30,31
Merck has developed 2 GITR agonists. One
of these, MK-1248, is IgG4-based. As such,
it has significantly reduced FcγR-mediated
ADCC activity, which could affect its efficacy.
In a phase I trial, the results of which were
presented at the 2018 American Society of
Clinical Oncology Annual Meeting, MK-1248
was tested as monotherapy and in combination with the PD-1 inhibitor pembrolizumab
in 37 patients with advanced solid tumors.
The most common AEs were vomiting,
anemia, decreased appetite, abdominal pain,
cough, diarrhea, nausea, fatigue, headache,
and pyrexia. There were no DLTs in either
arm, and the arms showed similar rates of
serious AEs (30% with monotherapy and
29% in the combination arm). The combination of MK-1248 and pembrolizumab yielded
1 complete response (CR) and 2 partial
responses (PRs).10

COMBINATION IS THE KEY
The status of MK-1248 is unclear, with
no ongoing clinical trials listed in the
Clinicaltrials.gov database, but the results
of the above study highlight the potential of
combination therapy with ICIs, which has
now become the central focus of ongoing clinical development of GITR agonists (TABLE).
In a recent study, researchers delineated

the rationale behind the efficacy of this
combination strategy. Clinical trials suggest
that GITR agonists are highly effective at
depleting intratumoral Tregs without affecting Teffs numbers, leading to an increase in
the Teff:Treg ratio. Yet, this does not correspond to antitumor efficacy.
The same phenomenon is observed in mice
with established tumors, but mice with earlystage tumors are more responsive to GITR
agonism. The mice with established tumors
were found to have PD-1–positive T cells in
their tumor specimens. Researchers hypothesized, therefore, that in established tumors,
Tregs accumulate and exert their immunosuppressive effects prior to treatment and
that these effects, including making the Teffs
unresponsive, cannot be overcome by Treg
depletion alone, rendering the tumor resistant to GITR agonism.8
Merck’s second GITR agonist, MK-4166, is
being evaluated in a phase I trial as monotherapy (n = 48) or in combination with
pembrolizumab (n = 65). MK-4166 was
administered at escalating doses of 0.0015 to
900 mg every 3 weeks and pembrolizumab
at a fixed dosage of 200 mg every 3 weeks in
patients with metastatic solid tumors.
It was well tolerated up to the maximum
dose, with only 1 DLT that was possibly
related to MK-4166 in the monotherapy arm.
The most common AEs were fatigue, infusion-related reaction, nausea, abdominal
pain, and pruritus. In the combination arm,
the objective response rate (ORR) was 9%.
In patients with ICI-naïve melanoma
treated in a dose-expansion cohort, the ORR
was 69%, including 4 CRs and 5 PRs. No
responses were observed in patients who had
previously been treated with ICIs.11
Another GITR agonist, BMS-986156,
has shown promise in combination with
nivolumab in patients with advanced solid
tumors.12 Meanwhile, TRX518 is being evaluated in a repeat dosing dose-escalation
study as monotherapy and in combination with gemcitabine, pembrolizumab,
or nivolumab.30 n
Jane de Lartigue, PhD, is a freelance medical
writer and editor based in Gainesville, Florida.
For a full list of references,
see the article at
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NEW INDICATION
Now approved for the treatment of
patients with metastatic castrationsensitive prostate cancer (mCSPC).

Start early with ERLEADA®
For your patients with metastatic prostate cancer who
will be starting ADT or have recently initiated ADT*

In the TITAN study†:

ERLEADA® + ADT reduced
the risk of death
by ��% vs placebo + ADT1
(Median overall survival was not
estimable in either arm; HR=0.67;
95% CI: 0.51, 0.89; P=0.0053)

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Ischemic Cardiovascular Events—In a randomized
study (SPARTAN) of patients with nmCRPC, ischemic
cardiovascular events occurred in 4% of patients treated
with ERLEADA® and 3% of patients treated with placebo. In a
randomized study (TITAN) in patients with mCSPC, ischemic
cardiovascular events occurred in 4% of patients treated with
ERLEADA® and 2% of patients treated with placebo. Across
the SPARTAN and TITAN studies, 6 patients (0.5%) treated
with ERLEADA® and 2 patients (0.2%) treated with placebo
died from an ischemic cardiovascular event. Patients with
current evidence of unstable angina, myocardial infarction,
or congestive heart failure within 6 months of randomization
were excluded from the SPARTAN and TITAN studies.
Ischemic cardiovascular events, including events leading
to death, occurred in patients receiving ERLEADA®.
Monitor for signs and symptoms of ischemic heart disease.
Optimize management of cardiovascular risk factors, such
as hypertension, diabetes, or dyslipidemia. Consider
discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures—In a randomized study (SPARTAN) of patients
with nmCRPC, fractures occurred in 12% of patients treated
with ERLEADA® and in 7% of patients treated with placebo. In
a randomized study (TITAN) of patients with mCSPC, fractures
occurred in 9% of patients treated with ERLEADA® and in
6% of patients treated with placebo. Evaluate patients for
fracture risk. Monitor and manage patients at risk for fractures
according to established treatment guidelines and consider use
of bone-targeted agents.
Falls—In a randomized study (SPARTAN), falls occurred in
16% of patients treated with ERLEADA® compared with 9% of
patients treated with placebo. Falls were not associated with
loss of consciousness or seizure. Falls occurred in patients
receiving ERLEADA® with increased frequency in the elderly.
Evaluate patients for fall risk.
Seizure—In 2 randomized studies (SPARTAN and TITAN), 5
patients (0.4%) treated with ERLEADA® and 1 patient treated
with placebo (0.1%) experienced a seizure. Permanently
discontinue ERLEADA® in patients who develop a seizure
References: 1. ERLEADA® [Prescribing Information]. Horsham, PA:
Janssen Biotech, Inc. 2. Chi KN, Agarwal N, Bjartell A, et al; on behalf
of TITAN investigators. Apalutamide for metastatic castration-sensitive
prostate cancer. N Engl J Med. In press.
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during treatment. It is unknown whether anti-epileptic
medications will prevent seizures with ERLEADA®. Advise
patients of the risk of developing a seizure while receiving
ERLEADA® and of engaging in any activity where sudden loss
of consciousness could cause harm to themselves or others.
Embryo-Fetal Toxicity—The safety and eﬃcacy of
ERLEADA® have not been established in females. Based on
its mechanism of action, ERLEADA® can cause fetal harm and
loss of pregnancy when administered to a pregnant female.
Advise males with female partners of reproductive potential
to use eﬀective contraception during treatment and for 3
months after the last dose of ERLEADA®[see Use in Speciﬁc
Populations (8.1, 8.3)].
ADVERSE REACTIONS
Adverse Reactions—The most common adverse reactions
(≥10%) that occurred more frequently in the ERLEADA®-treated
patients (≥2% over placebo) from the randomized placebocontrolled clinical trials (TITAN and SPARTAN) were fatigue,
arthralgia, rash, decreased appetite, fall, weight decreased,
hypertension, hot ﬂush, diarrhea, and fracture.
Laboratory Abnormalities—All Grades (Grade 3-4)
• Hematology—In the TITAN study: white blood cell
decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In
the SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo
64% (0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29%
(0%); lymphopenia ERLEADA® 41% (2%), placebo 21% (2%)
• Chemistry—In the TITAN study: hypertriglyceridemia
ERLEADA® 17% (3%), placebo 12% (2%). In the SPARTAN study:
hypercholesterolemia ERLEADA® 76% (0.1%), placebo 46%
(0%); hyperglycemia ERLEADA® 70% (2%), placebo 59% (1%);
hypertriglyceridemia ERLEADA® 67% (2%), placebo 49% (0.8%);
hyperkalemia ERLEADA® 32% (2%), placebo 22% (0.5%)
Rash—In 2 randomized studies, rash was most commonly
described as macular or maculopapular. Adverse reactions of
rash were 26% with ERLEADA® vs 8% with placebo. Grade 3
rashes (deﬁned as covering >30% body surface area [BSA]) were
reported with ERLEADA® treatment (6%) vs placebo (0.5%).
The onset of rash occurred at a median of 83 days. Rash
resolved in 78% of patients within a median of 78 days
from onset of rash. Rash was commonly managed with oral
antihistamines, topical corticosteroids, and 19% of patients
received systemic corticosteroids. Dose reduction or dose
interruption occurred in 14% and 28% of patients, respectively.
Of the patients who had dose interruption, 59% experienced
recurrence of rash upon reintroduction of ERLEADA®.
ADT = androgen deprivation therapy; CI = conﬁdence interval;
HR = hazard ratio; TITAN = Targeted Investigational Treatment Analysis
of Novel Antiandrogen.

Hypothyroidism—In 2 randomized studies, hypothyroidism
was reported for 8% of patients treated with ERLEADA® and

2% of patients treated with placebo based on assessments of
thyroid-stimulating hormone (TSH) every 4 months. Elevated
TSH occurred in 25% of patients treated with ERLEADA® and 7%
of patients treated with placebo. The median onset was at the
ﬁrst scheduled assessment. There were no Grade 3 or 4 adverse
reactions. Thyroid replacement therapy, when clinically indicated,
should be initiated or dose-adjusted.
DRUG INTERACTIONS
Eﬀect of Other Drugs on ERLEADA®—Co-administration
of a strong CYP2C8 or CYP3A4 inhibitor is predicted to increase
the steady-state exposure of the active moieties. No initial dose
adjustment is necessary; however, reduce the ERLEADA® dose
based on tolerability [see Dosage and Administration (2.2)].
Eﬀect of ERLEADA® on Other Drugs—ERLEADA® is a
strong inducer of CYP3A4 and CYP2C19, and a weak inducer
of CYP2C9 in humans. Concomitant use of ERLEADA® with
medications that are primarily metabolized by CYP3A4, CYP2C19,
or CYP2C9 can result in lower exposure to these medications.
Substitution for these medications is recommended when
possible or evaluate for loss of activity if medication is continued.
Concomitant administration of ERLEADA® with medications that
are substrates of UDP-glucuronosyl transferase (UGT) can result
in decreased exposure. Use caution if substrates of UGT must be
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates—Apalutamide is a
weak inducer of P-glycoprotein (P-gp), breast cancer resistance
protein (BCRP), and organic anion transporting polypeptide
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with
medications that are substrates of P-gp, BCRP, or OATP1B1
can result in lower exposure of these medications. Use
caution if substrates of P-gp, BCRP, or OATP1B1 must be coadministered with ERLEADA® and evaluate for loss of activity if
medication is continued.
Please see Brief Summary of full Prescribing
Information for ERLEADA® on subsequent pages.
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INDICATION
ERLEADA® (apalutamide) is an androgen receptor inhibitor
indicated for the treatment of patients with:
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)

*All patients who enrolled in the TITAN study started ADT for mCSPC
≤6 months prior to randomization.
†
Study Design: TITAN was a phase 3, multicenter, randomized,
double-blind, placebo-controlled trial of patients with mCSPC (N=1052).
Patients had de novo mCSPC or relapsed metastatic disease after initial
diagnosis of localized disease. All patients in the TITAN trial received a
concomitant GnRH analog or had a bilateral orchiectomy. Patients with
visceral (ie, liver or lung) metastases as the only sites of metastases
were excluded. Patients were randomized 1:1 to receive ERLEADA®
240 mg orally once daily + ADT or placebo orally once daily + ADT.
The dual primary endpoints were overall survival and radiographic
progression-free survival.1,2
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Ischemic Cardiovascular Events
Ischemic cardiovascular events, including events leading to death, occurred
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic
heart disease. Optimize management of cardiovascular risk factors, such
as hypertension, diabetes, or dyslipidemia. Consider discontinuation of
ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic
cardiovascular events occurred in 4% of patients treated with ERLEADA and
3% of patients treated with placebo. In a randomized study (TITAN) in patients
with mCSPC, ischemic cardiovascular events occurred in 4% of patients
treated with ERLEADA and 2% of patients treated with placebo. Across the
SPARTAN and TITAN studies, 6 patients (0.5%) treated with ERLEADA and
2 patients (0.2%) treated with placebo died from an ischemic cardiovascular
event. Patients with current evidence of unstable angina, myocardial
infarction, or congestive heart failure within six months of randomization
were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for
fracture risk. Monitor and manage patients at risk for fractures according
to established treatment guidelines and consider use of bone-targeted
agents.
In a randomized study (SPARTAN) of patients with non-metastatic
castration-resistant prostate cancer, fractures occurred in 12% of patients
treated with ERLEADA and in 7% of patients treated with placebo. Grade
3-4 fractures occurred in 3% of patients treated with ERLEADA and in 1%
of patients treated with placebo. The median time to onset of fracture was
314 days (range: 20 to 953 days) for patients treated with ERLEADA. Routine
bone density assessment and treatment of osteoporosis with bonetargeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castrationsensitive prostate cancer, fractures occurred in 9% of patients treated with
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures
were similar in both arms at 2%. The median time to onset of fracture was
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine
bone density assessment and treatment of osteoporosis with bonetargeted agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in
the elderly [See Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated
with ERLEADA compared to 9% of patients treated with placebo. Falls were
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue
ERLEADA in patients who develop a seizure during treatment. It is unknown
whether anti-epileptic medications will prevent seizures with ERLEADA.
Advise patients of the risk of developing a seizure while receiving ERLEADA
and of engaging in any activity where sudden loss of consciousness could
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated
with ERLEADA and one patient treated with placebo (0.1%) experienced a
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA.
Patients with a history of seizure, predisposing factors for seizure, or
receiving drugs known to decrease the seizure threshold or to induce seizure
were excluded. There is no clinical experience in re-administering ERLEADA
to patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females.
Based on its mechanism of action, ERLEADA can cause fetal harm and
loss of pregnancy when administered to a pregnant female [see Clinical
Pharmacology (12.1) in full Prescribing Information]. Advise males with
female partners of reproductive potential to use effective contraception
during treatment and for 3 months after the last dose of ERLEADA [see Use
in Specific Populations].

ERLEADA® (apalutamide) tablets
ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
• Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
Clinical Trial 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 most common adverse reactions (≥ 10%) that occurred more frequently
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue,
arthralgia, rash, decreased appetite, fall, weight decreased, hypertension,
hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center
clinical study, enrolled patients who had mCSPC. In this study, patients
received either ERLEADA at a dose of 240 mg daily or placebo. All patients
in the TITAN study received a concomitant gonadotropin-releasing hormone
(GnRH) analog or had prior bilateral orchiectomy. The median duration of
exposure was 20 months (range: 0 to 34 months) in patients who received
ERLEADA and 18 months (range: 0.1 to 34 months) in patients who
received placebo.
Ten patients (2%) who were treated with ERLEADA died from adverse
reactions. The reasons for death were ischemic cardiovascular events
(n=3), acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden
cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident
(n=1), and large intestinal ulcer perforation (n=1). ERLEADA was
discontinued due to adverse reactions in 8% of patients, most commonly
from rash (2%). Adverse reactions leading to dose interruption or reduction
of ERLEADA occurred in 23% of patients; the most frequent (>1%) were
rash, fatigue, and hypertension. Serious adverse reactions occurred in
20% of ERLEADA-treated patients and 20% in patients receiving placebo.
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in
TITAN that occurred with a ≥2% absolute increase in frequency compared
to placebo. Table 2 shows laboratory abnormalities that occurred in
≥15% of patients, and more frequently (>5%) in the ERLEADA arm compared
to placebo.
Table 1: Adverse Reactions in TITAN (mCSPC)
System/Organ Class
Adverse reaction
General disorders and
administration site conditions
Fatigue1,3
Musculoskeletal and connective
tissue disorders
Arthralgia3
Skin and subcutaneous
tissue disorders
Rash2
Pruritus
Vascular disorders
Hot flush
Hypertension
1
2

3

ERLEADA
Placebo
N=524
N=527
All Grades Grade 3-4 All Grades Grade 3-4
%
%
%
%
26

3

25

2

17

0.4

15

0.9

28
11

6
<1

9
5

0.6
<1

23
18

0
8

16
16

0
9

Includes fatigue and asthenia
Includes rash, rash maculo-papular, rash generalized, urticaria, rash
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular,
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption,
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular
Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the
highest severity for these events is Grade 3

Additional adverse reactions of interest occurring in 2%, but less than 10%
of patients treated with ERLEADA included diarrhea (9% versus 6% on
placebo), muscle spasm (3% versus 2% on placebo), dysgeusia (3% versus
1% on placebo), and hypothyroidism (4% versus 1% on placebo).
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Table 2: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated
Patients and at a Higher Incidence than Placebo (Between Arm
Difference > 5% All Grades) in TITAN (mCSPC)

3

ERLEADA
N=524
Laboratory Abnormality

All Grades Grade 3-4 All Grades
%
%
%

Hematology
White blood cell decreased
Chemistry
Hypertriglyceridemia1
1

Placebo
N=527
Grade 3-4
%

27

0.4

19

0.6

4

17

3

12

2

5

Does not reflect fasting values

Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center
clinical study, enrolled patients who had nmCRPC. In this study, patients
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients
in the SPARTAN study received a concomitant gonadotropin-releasing
hormone (GnRH) analog or had a bilateral orchiectomy. The median duration
of exposure was 16.9 months (range: 0.1 to 42 months) in patients who
received ERLEADA and 11.2 months (range: 0.1 to 37 months) in patients who
received placebo.
Eight patients (1%) who were treated with ERLEADA died from adverse
reactions. The reasons for death were infection (n=4), myocardial infarction
(n=3), and cerebral hemorrhage (n=1). One patient (0.3%) treated with placebo
died from an adverse reaction of cardiopulmonary arrest (n=1). ERLEADA was
discontinued due to adverse reactions in 11% of patients, most commonly
from rash (3%). Adverse reactions leading to dose interruption or reduction
of ERLEADA occurred in 33% of patients; the most common (>1%) were rash,
diarrhea, fatigue, nausea, vomiting, hypertension, and hematuria. Serious
adverse reactions occurred in 25% of ERLEADA-treated patients and 23%
in patients receiving placebo. The most frequent serious adverse reactions
(>2%) were fracture (3%) in the ERLEADA arm and urinary retention (4%) in
the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm
in SPARTAN that occurred with a ≥2% absolute increase in frequency
compared to placebo. Table 4 shows laboratory abnormalities that occurred
in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm compared
to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)
ERLEADA
Placebo
N=803
N=398
All Grades Grade 3-4 All Grades Grade 3-4
%
%
%
%

System/Organ Class
Adverse reaction
General disorders and
administration site conditions
Fatigue1,4
Musculoskeletal and connective
tissue disorders
Arthralgia4
Skin and subcutaneous
tissue disorders
Rash2
Metabolism and nutrition disorders
Decreased appetite5
Peripheral edema6
Injury, poisoning and procedural
complications
Fall4
Fracture3
Investigations
Weight decreased4
Vascular disorders
Hypertension
Hot flush
Gastrointestinal disorders
Diarrhea
Nausea
1
2

39

1

28

0.3

16

0

8

0

25

5

6

0.3

12
11

0.1
0

9
9

0
0

16
12

2
3

9
7

0.8
0.8

16

1

6

0.3

25
14

14
0

20
9

12
0

20
18

1
0

15
16

0.5
0

Includes fatigue and asthenia
Includes rash, rash maculo-papular, rash generalized, urticaria, rash
pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular,
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption,
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion,
dermatitis, and rash vesicular

6

Includes rib fracture, lumbar vertebral fracture, spinal compression
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture,
thoracic vertebral fracture, upper limb fracture, fractured sacrum,
hand fracture, pubis fracture, acetabulum fracture, ankle fracture,
compression fracture, costal cartilage fracture, facial bones fracture,
lower limb fracture, osteoporotic fracture, wrist fracture, avulsion
fracture, fibula fracture, fractured coccyx, pelvic fracture, radius
fracture, sternal fracture, stress fracture, traumatic fracture, cervical
vertebral fracture, femoral neck fracture, and tibia fracture
Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the
highest severity for these events is Grade 3
Includes appetite disorder, decreased appetite, early satiety, and
hypophagia
Includes peripheral edema, generalized edema, edema, edema genital,
penile edema, peripheral swelling, scrotal edema, lymphedema, swelling,
and localized edema

Additional clinically significant adverse reactions occurring in 2% or more
of patients treated with ERLEADA included hypothyroidism (8.1% versus
2% on placebo), pruritus (6.2% versus 2% on placebo), and heart failure
(2.2% versus 1% on placebo).
Table 4: Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated
Patients and at a Higher Incidence than Placebo (Between Arm
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality
Hematology
Anemia
Leukopenia
Lymphopenia
Chemistry
Hypercholesterolemia1
Hyperglycemia1
Hypertriglyceridemia1
Hyperkalemia
1

ERLEADA
N=803
All Grades
Grade 3-4
%
%

Placebo
N=398
All Grades
Grade 3-4
%
%

70
47
41

0.4
0.3
2

64
29
21

0.5
0
2

76
70
67
32

0.1
2
2
2

46
59
49
22

0
1
0.8
0.5

Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical
studies, rash associated with ERLEADA was most commonly described as
macular or maculo-papular. Adverse reactions of rash were reported for
26% of patients treated with ERLEADA versus 8% of patients treated with
placebo. Grade 3 rashes (defined as covering > 30% body surface area
[BSA]) were reported with ERLEADA treatment (6%) versus placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment.
Rash resolved in 78% of patients within a median of 78 days from onset
of rash. Rash was commonly managed with oral antihistamines, topical
corticosteroids, and 19% of patients received systemic corticosteroids.
Dose reduction or dose interruption occurred in 14% and 28% of patients,
respectively. Of the patients who had dose interruption, 59% experienced
recurrence of rash upon reintroduction of ERLEADA.
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical
studies, hypothyroidism was reported for 8% of patients treated with
ERLEADA and 2% of patients treated with placebo based on assessments of
thyroid-stimulating hormone (TSH) every 4 months. Elevated TSH occurred
in 25% of patients treated with ERLEADA and 7% of patients treated with
placebo. The median onset was at the first scheduled assessment. There
were no Grade 3 or 4 adverse reactions. Thyroid replacement therapy was
initiated in 5% of patients treated with ERLEADA. Thyroid replacement
therapy, when clinically indicated, should be initiated or dose-adjusted
[see Drug Interactions].
DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted
to increase the steady-state exposure of the active moieties (sum of
unbound apalutamide plus the potency-adjusted unbound N-desmethylapalutamide). No initial dose adjustment is necessary however, reduce the
ERLEADA dose based on tolerability [see Dosage and Administration (2.2)
in full Prescribing Information]. Mild or moderate inhibitors of CYP2C8 or
CYP3A4 are not expected to affect the exposure of apalutamide.

ERLEADA® (apalutamide) tablets

ERLEADA® (apalutamide) tablets

Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer
of CYP2C9 in humans. Concomitant use of ERLEADA with medications
that are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can
result in lower exposure to these medications. Substitution for these
medications is recommended when possible or evaluate for loss of activity
if medication is continued. Concomitant administration of ERLEADA with
medications that are substrates of UDP-glucuronosyl transferase (UGT)
can result in decreased exposure. Use caution if substrates of UGT must be
co-administered with ERLEADA and evaluate for loss of activity [see
Clinical Pharmacology (12.3) in full Prescribing Information].
P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp),
breast cancer resistance protein (BCRP), and organic anion transporting
polypeptide 1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced
the plasma exposure to fexofenadine (a P-gp substrate) and rosuvastatin
(a BCRP/OATP1B1 substrate). Concomitant use of ERLEADA with medications
that are substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure
of these medications. Use caution if substrates of P-gp, BCRP or OATP1B1
must be co-administered with ERLEADA and evaluate for loss of activity if
medication is continued [see Clinical Pharmacology (12.3) in full Prescribing
Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females.
Based on its mechanism of action, ERLEADA can cause fetal harm and
loss of pregnancy [see Clinical Pharmacology (12.1) in full Prescribing
Information]. There are no human data on the use of ERLEADA in pregnant
women. ERLEADA is not indicated for use in females, so animal embryo-fetal
developmental toxicology studies were not conducted with apalutamide.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females.
There are no data on the presence of apalutamide or its metabolites
in human milk, the effect on the breastfed child, or the effect on milk
production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction
study, advise male patients with female partners of reproductive potential
to use effective contraception during treatment and for 3 months after the
last dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of
reproductive potential [see Nonclinical Toxicology (13.1) in full Prescribing
Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not been
established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of
patients were less than 65 years, 41% of patients were 65 years to 74 years,
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions
occurred in 39% of patients younger than 65 years, 41% of patients 65-74
years, and 49% of patients 75 years or older. Falls in patients receiving
ERLEADA with androgen deprivation therapy was elevated in the elderly,
occurring in 8% of patients younger than 65 years, 10% of patients
65-74 years, and 19% of patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event
of an overdose, stop ERLEADA, undertake general supportive measures
until clinical toxicity has been diminished or resolved.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient
Information).
Ischemic Cardiovascular Events
• Inform patients that ERLEADA has been associated with ischemic
cardiovascular events. Advise patients to seek immediate medical
attention if any symptoms suggestive of a cardiovascular event occur
[see Warnings and Precautions].
Falls and Fractures
• Inform patients that ERLEADA is associated with an increased incidence
of falls and fractures [see Warnings and Precautions].
Seizures
• Inform patients that ERLEADA has been associated with an increased
risk of seizure. Discuss conditions that may predispose to seizures and
medications that may lower the seizure threshold. Advise patients of the
risk of engaging in any activity where sudden loss of consciousness could
cause serious harm to themselves or others. Inform patients to contact
their healthcare provider right away if they experience a seizure [see
Warnings and Precautions].
Rash
• Inform patients that ERLEADA is associated with rashes and to inform
their healthcare provider if they develop a rash [see Adverse Reactions].
Dosage and Administration
• Inform patients receiving concomitant gonadotropin-releasing hormone
(GnRH) analog therapy that they need to maintain this treatment during
the course of treatment with ERLEADA.
• Instruct patients to take their dose at the same time each day (once
daily). ERLEADA can be taken with or without food. Each tablet should
be swallowed whole.
• Inform patients that in the event of a missed daily dose of ERLEADA,
they should take their normal dose as soon as possible on the same day
with a return to the normal schedule on the following day. The patient
should not take extra tablets to make up the missed dose [see Dosage
and Administration (2.1) in full Prescribing Information].
Embryo-Fetal Toxicity
• Inform patients that ERLEADA can be harmful to a developing fetus.
Advise male patients with female partners of reproductive potential to
use effective contraception during treatment and for 3 months after the
last dose of ERLEADA. Advise male patients to use a condom if having
sex with a pregnant woman [see Warnings and Precautions].
Infertility
• Advise male patients that ERLEADA may impair fertility and not to
donate sperm during therapy and for 3 months following the last dose of
ERLEADA [see Use in Specific Populations].
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Momentum for Change Builds in Recurrent
Advanced Breast Cancer
By CHRISTIN L. MELTON, ELS

NEW TREATMENT APPROACHES FOR patients
with relapsed or refractory advanced breast
cancer (ABC) are making their way into clinical practice or are on the horizon, depending
on the disease state, setting the stage for
exciting advancements, according a panel of
experts in breast cancer who participated in a
recent OncLive Peer Exchange® program.
In hormone receptor (HR)–positive/HER2negative ABC, the combination of endocrine
therapy plus a CDK4/6 inhibitor is increasingly regarded as the new standard, but
optimal treatment for relapsed or refractory
disease remains unsettled.1 The role of PI3K
inhibition for patients in this setting with
progressive disease has added another consideration, panel members said.
In May 2019, alpelisib (Piqray) became
the first FDA-approved PI3K inhibitor for
breast cancer. The FDA approved the drug
in combination with fulvestrant (Faslodex)
for postmenopausal women and men with
HR-positive, HER2-negative ABC or metastatic breast cancer (MBC) harboring a PIK3CA
mutation whose disease has progressed on or
after an endocrine-based regimen.2
The new option was part of a wide-ranging
discussion in which panelists reviewed key
data presented at the 2019 American Society of
Clinical Oncology Annual Meeting (2019 ASCO).
Additionally, the roundtable talk centered on
investigational agents for relapsed or refractory HER2-positive ABC, another unmet need.3

The group reviewed data for margetuximab, an
engineered anti-HER2 antibody with immunomodulating and antineoplastic effects4;
trastuzumab deruxtecan (DS-8201), an antibody–
drug conjugate that may be submitted to the FDA
later this year for a biologics license application5;
and pyrotinib, an irreversible pan-HER receptor tyrosine kinase inhibitor being evaluated in
conjunction with capecitabine.6
Early study results for these novel agents
were presented at 2019 ASCO. Debu Tripathy,
MD, said the conference showed that in the field
of breast cancer, “the momentum has picked up,
and the rate of discovery is picking up.”

PI3K INHIBITION
At least 70% of newly diagnosed breast cancers
are HR positive/HER2 negative.7 Despite the approval in
the past few years of several
CDK4/6 inhibitors, which
panelists agreed should be
used with endocrine therapy as first-line therapy
for patients in this setting
DEBU
TRIPATHY, MD
with ABC, progression
is inevitable.8
The optimal treatment after progression
on a CDK4/6 inhibitor is unclear, but approximately 40% of patients in this cohort have
an activating PIK3CA mutation.7 “In terms
of what we do after progression on CDK4/6,
we have the FDA approval of alpelisib,” said
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Joyce A. O’Shaughnessy, MD. Alpelisib is
an oral PI3K inhibitor highly selective for
the p110α isoform, an important regulator of
insulin response.7,9

SOLAR-1 FINDINGS
The pivotal data for alpelisib came from
SOLAR-1, a phase III
randomized trial in
which previously treated
patients with confirmed
HR-positive/HER2-negative
ABC received hormonal
therapy with fulvestrant
JOYCE A.
plus alpelisib or placebo.7
O’SHAUGHNESSY, MD
For the cohort of 341
patients with PIK3CA mutations, Tripathy said,
median progression-free survival (PFS) was
more than 5 months longer in the alpelisib
arm than in the placebo arm (11 vs 5.7
months, respectively), with a hazard ratio
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for progression or death of 0.65 (95% CI, 0.500.85; P <.001). The benefit was demonstrated
across subgroups (TABLE).7 “SOLAR-1 had a
separate cohort that was PI3K wild-type, and
they did not benefit,” he said.
Tripathy said SOLAR-1 did not include
enough patients previously treated with a
CDK inhibitor to fully assess the efficacy of
alpelisib in this population. He said interim
data from the BYLieve study presented at
ASCO 2019 suggested alpelisib has activity in
this group.10 The open-label study is evaluating alpelisib with fulvestrant or letrozole and
reported an overall response rate (ORR)
of 13.7% (n = 51) with fulvestrant and 27.6%
(n = 29) with letrozole.10
Toxicity was a concern in initial trials of
pan-PI3K inhibitors for ABC, prompting investigators to shift their focus to more selective
PI3K inhibitors such as alpelisib.11,12 In SOLAR1, Tripathy said, “the toxicities were still there
but [were] less than [what] we saw with the
nonspecific inhibitors.”
The most common grade 3/4 treatmentrelated adverse event (TRAE) associated
with alpelisib was hyperglycemia (37%). As
O’Shaughnessy noted, the high rate of hyperglycemia occurred despite exclusion of
patients with hemoglobin (Hb) A1c ≥6.5%. She
predicted that clinicians would be less restrictive about HbA1c levels than the trial was and
warned of the need to proceed with care.7
“We have to make sure that our patients
with prediabetes are well controlled before we
start,” O’Shaughnessy said. She recommended
a low-carbohydrate diet, which she described
as no more than 100 g/day of carbohydrates.
Evidence suggests that inhibiting p110α blocks
insulin signaling; this causes the liver to
break down glycogen and release it into circulation, whereas the lack of insulin prevents
glucose uptake.9 In an effort to restore glucose
homeostasis, the pancreas releases more
insulin, which may remain in circulation in
patients with baseline insulin resistance and
stimulate PI3K signaling in tumors.9
O’Shaughnessy expressed concern that
administering insulin to treat hyperglycemia
might also counteract PI3K inhibition, comparing it with “stepping on the accelerator at the
same time you’re stepping on the brakes.” She
said if metformin were to prove ineffective,
she would consider a sodium-glucose cotransporter 2 inhibitor.
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“The toxicity is going
to be a learning curve for
clinicians again—learning how to follow fasting
plasma glucose, [checking] HbA1c every 3
months, and using drugs
SARA A.
like metformin,” said
HURVITZ, MD
Sara A. Hurvitz, MD.
The package insert recommends monitoring
blood glucose or fasting plasma glucose at
least once per week for the first 2 weeks and
then once every 4 weeks or as needed.13 It
also provides recommendations for medical
management of hyperglycemia.13
Other common grade 3/4 TRAEs more
frequent in the alpelisib arm included
rash (10%) and diarrhea (7%), both grade
3.7 “We’re going to have to learn how to
proactively manage diarrhea and skin rash
with antihistamines,” Tripathy said. The
FDA also advised clinicians to monitor
patients taking alpelisib for pneumonitis or interstitial lung disease, which
would require treatment interruption or
discontinuation.2,13

TA B L E . S U B G R O U P F I N D I N G S F O R P I K 3 C A M U TA N T PAT I E N T S I N S O L A R - 1 7
Cohort

Number
Hazard Ratio Favoring
of Patients Alpelisib (95% CI)

All Patients

341

0.65 (0.50-0.85)

170
171

0.62 (0.44-0.89)
0.69 (0.47-1.01)

77
264

0.62 (0.33-1.18)
0.66 (0.49-0.88)

Lung or liver
metastases
Yes
No
Bone-only disease
Yes
No

Prior anti-CDK4/6 inhibitor therapy
Yes
No

20
321

0.48 (0.17-1.36)
0.67 (0.51-0.87)

46
161
133

0.37 (0.17-0.80)
0.63 (0.42-0.95)
0.87 (0.58-1.29)

45
247
39

0.64 (0.31-1.32)
0.66 (0.49-0.90)
0.87 (0.35-2.17)

Previous chemotherapy
Neoadjuvant
Adjuvant
None
Endocrine status
Primary resistance
Secondary resistance
Sensitivity

Line of treatment in advanced disease
First line
Second line

177
161

0.71 (0.49-1.03)
0.61 (0.42-0.89)

234
107

0.59 (0.43-0.83)
0.77 (0.50-1.20)

Number of metastatic sites
<3
≥3

MOLECULAR PROFILING
Because alpelisib is indicated only for patients with a PIK3CA mutation, clinicians will
need to decide when and how to profile patients.
“It’s really going to be a paradigm shift,” said
Erika P. Hamilton, MD. “We’re going to have to
either biopsy these patients or at least do blood
testing that helps us determine which pathway
to go down after the first-line setting,” she
explained. She suggested testing for mutations
in PIK3CA and also for ESR1, which she said
predicts response to exemestane and everolimus (Afinitor).
The FDA approved the Therascreen
PIK3CA RGQ PCR Kit as a companion diagnostic test for alpelisib.2 The assay uses
single-gene liquid biopsy, which measures
circulating tumor DNA (ctDNA).14 Some liquid
biopsy techniques use
next-generation sequencing to scan for multiple
genomic alterations.
Tripathy said results of
earlier trials that investigated pan-PIK3 inhibitors
showed a concordance level
ERIKA P.
HAMILTON, MD
of almost 80% between

PIK3CA status in tumor tissue and ctDNA.11
Hurvitz added that SOLAR-1 results also
showed strong concordance between the liquid
and tissue biopsies, which was “very encouraging and reassuring that you can pretty
much reasonably rely on it.”
O’Shaughnessy noted that although PIK3CA
mutations are mostly truncal and present at
diagnosis, they can also be acquired. Because
of the potential for the mutation profile to
evolve during first-line treatment, the panelists agreed it would be best to perform the
liquid biopsy at progression.

CAPIVASERTIB: FAKTION TRIAL
Capivasertib is an oral PIK3 inhibitor that
targets AKT.15 Hamilton said that at ASCO
2019, investigators for the phase II FAKTION
trial reported that median PFS was 6 months
longer in the capivasertib plus fulvestrant
arm versus the fulvestrant-only arm (10.3 vs
4.8 months, respectively), for a hazard ratio of
0.58 (95% CI, 0.39-0.84; 2-sided P = .004).15
Hamilton said the P value for overall survival
with capivasertib therapy was not statistically

significant. She nothed that she found it interesting that “about 40% of participants had a
PI3K, PTEN, or AKT activation, but there was
no difference seen between those who had activations in that pathway and those who did not.”
O’Shaughnessy said capivasertib was also associated with a lower rate of hyperglycemia than
alpelisib. Other adverse events included gastrointestinal issues, fatigue, and rash.

EMERGING AGENTS FOR HER2-POSITIVE ABC
Anti-HER2 therapy is generally recommended
for patients with HER2-positive ABC that has
progressed after prior therapy.1,3 Several novel
agents with different mechanisms for targeting HER2 expression are under study, along
with neratinib (Nerlynx), which binds to HER2
and HER4 and is already approved as adjuvant
treatment for early-stage, HER2-positive breast
cancer following trastuzumab (Herceptin).16

MARGETUXIMAB
Margetuximab is an immunoglobulin G (IgG)
monoclonal antibody that targets HER2 but is
engineered to have greater affinity for the Fc
receptor III than trastuzumab.3,4 Natural killer
cells mediate antibody-dependent, cell-mediated
cytotoxicity via the IgG Fc receptor CD16A.4
The phase III SOPHIA trial compared
chemotherapy plus margetuximab or trastuzumab in patients with heavily pretreated
HER2-positive MBC.3 Margetuximab was associated with greater activity than trastuzumab
in patients with CD16A genotypes who had a
158F allele.3 Tripathy pointed out, however,
that median PFS was only 1 month longer in
the margetuximab arm. He said, “That biology is elegant and it does seem to work, but I
think the big question is: How big is that clinical benefit?” The toxicity profile was similar
between the 2 monoclonal antibodies.3

TRASTUZUMAB DERUXTECAN
Trastuzumab deruxtecan is an antibody–drug
conjugate that also targets HER2. “It’s not totally
like trastuzumab, but it is the same idea. It’s
[a monoclonal antibody] linked to DXd, which
is along the lines of a topoisomerase I inhibitor,” Hurvitz said. Investigators evaluated the
compound in a phase I trial in patients with
HER2-positive ABC that progressed during or
after trastuzumab emtansine (T-DM1; Kadcyla).17
Hurvitz expressed amazement at the level
of activity, which she said she had never

seen before in such a heavily treated population. “The median prior number of therapies
in the phase I study was around 6 or 7, and
their objective response rate was north of
50%,” she said.
In the cohort with HER2-positive MBC
(n = 111), the median duration of response
was 20.7 months, and median PFS was 22.1
months; median overall survival had not been
reached.17 Common TRAEs included nausea,
anorexia, vomiting, alopecia, fatigue, anemia,
diarrhea, and constipation. In a press release,
AstraZeneca said the phase II DESTINYBreast01 trial confirmed those findings,
supporting the company’s decision to seek FDA
approval later this year.5
Hurvitz, who was involved in the phase II
study, said investigators have some concerns
about the risk of interstitial lung disease (ILD).
“They’ve had a handful of fatal cases…in
Japan,” she said.
Hamilton said some fatalities might have
occurred because no one knew to watch for ILD,
resulting in delayed treatment. “We haven’t
seen as many pneumonitis cases in recent
patients,” she said.

PYROTINIB
Chinese investigators for a phase III study
of the pan-HER2 tyrosine kinase inhibitor pyrotinib in patients with previously
treated HER2-positive MBC presented results
at 2019 ASCO.6 Participants were randomly
assigned to capecitabine with either oral pyrotinib or placebo.6
Hamilton described the results as “pretty
impressive.” Median PFS was 11.1 months
in the pyrotinib/capecitabine arm versus
4.1 months in the placebo/capecitabine arm,
translating into a hazard ratio of 0.18 (95% CI,
0.13-0.26; P <.001).6 In patients who received
pyrotinib monotherapy after placebo/capecitabine, median PFS was 5.5 months (95% CI,
4.1-6.9). The most common ≥grade 3 TRAEs
associated with pyrotinib therapy were diarrhea (31%) and hand-foot syndrome (16%).
A subsequently published phase II study
compared capecitabine plus either pyrotinib
or lapatinib (Tykerb) in Chinese women with
HER2-positive MBC.18 The patients in the pyrotinib group (n = 65) had an ORR of 79% and a
median PFS of 18 months compared with 57%
and 7 months, respectively, in the lapatinib
group (n = 63).18

NERATINIB
In the phase III NALA trial, women with
previously treated HER2-positive MBC were
randomly assigned to capecitabine with either
neratinib or lapatinib.19 “The bottom line is
that overall, the trial was
positive,” said Aditya
Bardia, MD, MPH. “There
was an improvement in
PFS in the neratinib arm
compared with the lapatinib arm,” he said. The
neratinib/capecitabine
ADITYA BARDIA,
MD, MPH
combination was associated
with a 24% reduction in disease progression
or death compared with lapatinib/capecitabine, with a hazard ratio of 0.76 (95% CI,
0.63-0.93; P = .006).19 Bardia said that in the
metastatic setting, “even a few months of
improvement in PFS could be important for an
individual patient.”
“In terms of the [adverse] effects, diarrhea
was seen with a higher degree in the neratinib arm as compared with the lapatinib arm,”
Bardia said. The discussants noted that diarrhea has also been a concern with adjuvant
neratinib. Tripathy and Hurvitz are investigators for the phase II CONTROL trial, which
is exploring prophylaxis regimens for neratinib-associated diarrhea in patients with breast
cancer who are receiving adjuvant therapy.20
Tripathy said that although colestipol
appears to be the most effective drug for
reducing the severity and duration of neratinib-induced diarrhea, “what really helps us is
slowly escalating the dose of neratinib until
you get to the full dose and are just using
loperamide as needed.” He said prophylaxis is
needed primarily only for the first 2 months of
neratinib therapy.
In September 2019, the FDA accepted a
supplemental new drug application for
neratinib in combination with capecitabine as
a third-line regimen for HER2-positive MBC.21
“I think the data are compelling, and it is
possible that neratinib will get approved in the
metastatic setting,” Bardia said. He added that
with the many new agents emerging for
HER2-positive therapy, clinicians may be
unsure of which ones to use when but that he
guessed “that’s a good problem to have.” n
For a full list of references,
see the article at
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Armando E. Giuliano, MD
SURGICAL ONCOLOGY

Armando E. Giuliano, MD, disrupted the treatment landscape for early breast cancer
when he introduced sentinel lymph node biopsy. The result led to improved quality
of life and reduced the need for radical breast cancer procedures for many patients.
Giuliano was honored with an OncLive® 2018 Giants of Cancer Care® award for
Surgical Oncology.

Surgical Pioneer Flips the Script
on Early Breast Cancer Treatment
by JASON HARRIS

“I’VE NEVER WORKED A DAY IN MY LIFE.”
On his curriculum vitae, Armando E.
Giuliano, MD, lists 10 current positions
including the Linda and Jim Lippman Chair
in Surgical Oncology, executive vice chair
of Surgical Oncology in the Department of
Surgery at Cedars-Sinai Medical Center,
and codirector of the Saul and Joyce
Brandman Breast Center—A Project of
Women’s Guild.
He is currently serving as the immediate past president of the Society of Surgical
Oncology. What’s more, he still treats
patients, conducts clinical trials, and
trains new surgeons. He was scheduled to
leave the day after this interview to give a
presentation in China.
Despite all of that, he’ll tell you he
has never worked a day in his life. He’s
busy, sure. But he doesn’t consider
any of that work.
“I love doing this,” he said. “This is
not work. There really is a great joy in
caring for patients.”
Giuliano can’t remember a time he didn’t
want to be a doctor, but had he not gone into
medicine, he likely would have become a
lawyer like his 2 brothers. “They tell me
doctor jokes; I tell them lawyer jokes. There
are a lot more lawyer jokes.”
That said, breast cancer surgery wasn’t
part of the plan. He went to Pritzker School
of Medicine at the University of Chicago
to become a cardiologist but got interested
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in surgery after studying with George
Block, MD, a professor at the school and
a world-renowned expert in surgery for
inflammatory bowel disease and rectal
and colon cancer.
Giuliano’s career path changed again
a few years later, based on the order of
F. William Blaisdell, MD, then chief of
surgery at San Francisco General Hospital,
where Giuliano did his residency. Blaisdell
is known as the father of modern trauma
surgery and helped organize one of the
country’s first citywide trauma systems at
San Francisco General in the early ’70s.
Giuliano wanted to be a vascular surgeon
like Blaisdell, but the surgical chief had
other plans. To the younger man’s profound
disappointment, Blaisdell told him he was
going to the University of California, Los
Angeles (UCLA), Jonsson Comprehensive
Cancer Center to work with Donald L.
Morton, MD, a pioneering investigator and
oncology surgeon.
“When I tell my residents this, they can’t
believe this happened,” Giuliano said. “He
was the chief and he said, ‘You’re going
to UCLA.’ I said, ‘Doing what?’ He said,
‘Cancer research.’”
The move was not a popular one in the
Giuliano household. He had zero interest in
oncology and even less interest in leaving
Northern California. His wife, Cheryl, who
holds a PhD from the University of Chicago,
had started a job as an English professor at

Stanford University, and they loved the Bay
Area. She burst into tears when he told her
they were going to Los Angeles.
“It was a different time,” Giuliano said.
“When the chief said ‘Go,’ you went. I
couldn’t say no to him.”
Whether it was because Blaisdell saw
in him the makings of a cancer specialist or through sheer luck, Giuliano fell in
love with oncology research and treating
patients with cancer.
“They’re the most wonderful patients
to care for,” he said. “They are extremely
frightened. They know they have a bad
problem, and if you can help them, they’re
extraordinarily grateful. It’s very satisfying
to help a patient with cancer.”

TEACHING COMPASSION
Giuliano took a lot of lessons from his
mentors, but what impressed him most
about both Blaisdell and Block was their
humanity. By any measure, the men were
giants in their respective fields, but they
never forgot that the patient comes first.
“He was a great technical surgeon, but
what really impressed me was the quality
of the care he gave his patients,” Giuliano
said of Block. “Here’s this distinguished,
famous professor, and he would take care
of any patient and treat them with the
utmost respect and care. Every patient
deserved the best care.
“He influenced a lot of young men
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and women. He was the sort of person
who really exemplified what it means to
be in medicine.”
San Francisco has always attracted a
broad range of people, perhaps never more
so than in the 1970s. Giuliano said that
Blaisdell exemplified the same level of
consideration for every patient, no matter
his or her station in life.
“Bill was compassionate to every person
who came into the [emergency department].
Some were down on their luck or mentally
ill,” he said. “Bill treated every one of them
with great respect and taught his residents
to do the same. But he was a demanding
professor to each of his trainees.”
Giuliano tries to live those lessons.
“No matter who you are or how big you
become, it’s all about taking care of 1
patient at a time,” he said. “Giving them
the best quality, the most concern, the most
empathy and compassion that you can.”
Giuliano also takes pains to pass on the
lessons he has learned. He has trained
nearly a hundred aspiring cancer surgeons
in his day, including 3 former presidents of
the American Society of Breast Surgery. The
UCLA Department of Surgery has awarded
him the Golden Scalpel Award for Teaching
Excellence 5 times, including in 1991,
when Giuliano also won the Outstanding
Teaching Award from the David Geffen
School of Medicine before he left.
“Being a teacher and mentor is a chance
to help residents and fellows, help young
people in their careers, and help many
others. They go out, do what I taught them,
and help a lot of different people with
cancer. It spreads your influence in a way,”
Giuliano said, insisting that he learns at
least as much as he teaches. “It’s an enjoyable experience to see young surgeons
initially struggle to learn a new art and
see them succeed and move on and do
great things. It’s your most important
professional legacy.”

FAITH IN THE SCIENCE
In the early 1990s, Giuliano got the idea
for sentinel node biopsy from Morton, who
had discovered a way to minimize the
amount of lymph node dissection for malignant melanoma. Standard procedure for
breast cancer treatment at the time called

for the removal of all lymph nodes, which
often caused lymphedema, with its associated pain, swelling, and stiffness in the
arm or shoulder.
“That was just a tremendous problem, a
real quality-of-life issue,” Giuliano said.
“Many patients fear the lymphedema as
much as they fear the cancer.”
Several attempts to identify a sentinel
node failed, and he told Morton that it just
wouldn’t work in breast cancer. “Morton
said, ‘Research means search again. Keep
trying,’” Giuliano said.
Daniel Kirgan, MD, then a fellow working
in Giuliano’s laboratory, proposed a clinical trial, and the 2 of them sketched out the
design on a cocktail napkin 1 night during
an impromptu working session in a restaurant. Giuliano and investigators at the John
Wayne Cancer Institute, where he was then
chief of surgical oncology, published data in
1994 showing that sentinel node biopsy was
an accurate, effective way of identifying
cancerous lymph nodes.
“We inject a blue dye into the patient’s
breast tumor and look for a node that takes
up the dye, the theory being, if that tumor
drains first to that lymph node, it was
the first one to have the cancer,” he said.
“That’s the sentinel node concept.
“The real aha moment was when we
actually saw a blue node. It was really an
incredible experience.”
Results from a second study showed that
if the sentinel node was negative, there was
no need to remove other nodes. Giuliano
said that surgeons and oncologists accepted
that idea quickly. But he wondered if the
sentinel node were positive, would it be
safe to remove just that node and leave the
others, even knowing it was likely that
other nodes might contain cancer?
Bernard Fisher, MD, one of the inaugural recipients of the Giants of Cancer Care ®
award, published results in the 1970s showing there was no difference in survival
between lymph node removal, no lymph
node removal, and lymph node radiation for
women with early breast cancer after
25 years of follow-up. Giuliano expected
his study, eventually called ACOSOG Z0011,
to be well received. After all, Fisher, the
legendary former chairman and principal investigator of the National Surgical
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Adjuvant Breast and Bowel Project,
performed his experiments without
the advantages of chemotherapy,
tamoxifen, or additional treatment, so it
seemed clear to Giuliano that there was
something about the biology of breast
cancer that meant the disease didn’t always
spread beyond lymph nodes.
It didn’t go that way. “I have a drawer full
of hate mail saying that ACOSOG Z0011 was
unethical,” he said.
Results published in 2011 demonstrated
conclusively that lumpectomy and tangential whole-breast irradiation (WBI) was
noninferior to complete axillary lymph
node dissection (ALND) for overall survival
(OS) in some women with early-stage breast
cancer. At a median follow-up of 6.3 years,
the 5-year OS was 91.8% in patients who
underwent ALND and 92.5% for patients
treated with sentinel lymph node dissection (SLND) alone. Later that same year,
Giuliano and his team showed that sentinel
lymph node dissection was noninferior to
ALND for OS, and patients experienced less
pain and had more arm mobility.
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The New York Times said the discoveries had flipped
“standard medical practice on its head.” While rates of radical mastectomy began declining in the ’80s, in part because
of Fisher’s work, the prevailing practice for decades had
been radical lymphadenectomy if the breast cancer had
metastasized into the lymph nodes.
“Surgeons were reluctant not to do the operation. It turns
out, we don’t have to do that operation for most women
with breast cancer,” Giuliano said. “That was a major
change in the management of breast cancer, one that still is
hard to accept.”
Some well-regarded research institutions declined to
participate in ACOSOG Z0011, and the findings were controversial. The pushback was intense, but Giuliano never
doubted the results.
“I really felt like the data were there,” he said, adding
that roughly 97% of women in ACOSOG Z0011 received
some kind of additional treatment. “When you add all the
additional therapy they get, to me, it seemed clear that the
surgery was excessive.”
Ten-year OS results first presented at the 2016 ASCO
Annual Meeting and published in 2017 in the Journal of
the American Medical Association proved him right. At a
median follow-up of 9.3 years, OS with SLND alone was
noninferior to complete ALND (86.3% vs 83.6%) in women
with cT1-2N0 breast cancer and metastases to ≤2 sentinel lymph nodes who underwent WBI, breast-conserving
surgery, and adjuvant systemic therapy. Locoregional
recurrence rates were 5.3% with SLND compared with
6.2% with ALND.
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THE REWARD FOR HARD WORK: MORE WORK
Armando and Cheryl Giuliano have been together nearly 60
years, first meeting in Mr Gerhardt’s seventh-grade homeroom back in Long Island, New York. The couple have a set
of twins, Amanda and Christopher. Cheryl retired as an
English lecturer and director of Writing Programs at UCLA.
“She’s never helped me with one of my papers, by the
way,” Giuliano said with a laugh.
Giuliano foresees breast cancer surgery, like all treatment for breast cancer, becoming more personalized. In an
ideal world, he said, improving efficacy of systemic therapy
will make many operations unnecessary, and he’s currently
researching how to avoid positive margins and reoperations.
“It’s a matter of identifying the margins intraoperatively
or preoperatively,” he said. “We’re also in the laboratory
looking for markers for triple-negative tumors.”
Giuliano has, by any reasonable measure, had an
extremely successful career, and although he’d love to find a
cure for breast cancer and work himself out of a job, retirement is a nonstarter. Really, what else is he going to do?
“There’s nothing else I can do,” he said. “I’m the only guy
who played golf in college and quit when he went to medical school.” n
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IASLC Names Wakelee President-Elect
Heather A. Wakelee, MD, a
leading investigator in lung cancer
and thymoma, has been selected
as the new president-elect of the
International Association for the
WAKELEE
Study of Lung Cancer (IASLC). She
will serve a 2-year term as president-elect before
becoming president in 2021.
Wakelee, cochair for the 17th Annual Winter
Lung Cancer Conference™ scheduled for February
2020 in Miami Beach, Florida, is a professor of
medicine in the Division of Oncology at Stanford
University Medical Center and faculty director of
the Stanford Cancer Clinical Trials Office, both
in California. She said in an email that during
her tenure as IASLC president, she plans to
focus on increasing global engagement to better
understand barriers to treatment, improving
access to appropriate molecular tumor testing,
and making cutting-edge treatments more
available to patients.
“I am also excited to see the increased
involvement of junior investigators and
hope to foster that further and to encourage
leadership representing the diversity of our
membership,” she said.

LUNGevity Bestows Grants
on Three Young Investigators
LUNGevity selected 3 investigators who
demonstrate the greatest potential for extending
and improving the lives of survivors of lung
cancer as the winners of their 2019 Career
Development Awards.
Joshua M. Bauml, MD, an
assistant professor at the University
of Pennsylvania’s Perelman School
of Medicine, is conducting a phase
BAUMI
II study evaluating the ability
of pembrolizumab (Keytruda) plus itacitinib
(INCB39110) to enhance the immune response
in patients with advanced non–small cell lung
cancer (NSCLC).
Wei-Chu Victoria Lai, MD, a
medical oncologist with Memorial
Sloan Kettering Cancer Center (MSK)
in New York, New York, is assessing
LAI
whether adding a novel epigenetic
modulator to chemotherapy can prevent patients
with extensive-stage small cell lung cancer from
developing resistance to the chemotherapy.
Aaron Lisberg, MD, a hematologist and medical
oncologist with the University of California, Los

Angeles, is evaluating the efficacy of
combination therapy with an immune
checkpoint inhibitor and modified
immune cells collected from patients
with advanced NSCLC.
LISBERG
Each investigator receives a
$100,000 grant to fund lung cancer research
projects and mentorship by LUNGevity’s Scientific
Advisory Board, a group of 24 prominent scientists
and researchers.

Hematology Pioneers
Win Stratton Medal
National Institutes of Health
Distinguished Investigator William
A. Eaton, MD, PhD, and Richard
A. Larson, MD, are this year’s
recipients of the 2019 Henry M.
EATON
Stratton Medal. Bestowed by the
American Society of Hematology
(ASH), the medal recognizes the
efforts of 2 senior investigators
who have made contributions to
basic and clinical/translational
LARSON
hematology research over several
years. The 2 men will receive their awards during
the 61st ASH Annual Meeting and Exposition in
Orlando, Florida, in December.
“These two dedicated researchers were
integral to some of the most significant advances
in hematology patient care in recent history,”
ASH President Roy Silverstein, MD, said in
a news release.
Eaton won the basic science award for his
pioneering biochemical and biophysical research
on sickle cell disease (SCD) pathophysiology and
drug therapy. He is credited with describing the
sickle hemoglobin polymerization reaction that
causes red blood cell sickling and characterizing
the protective effects of fetal hemoglobin.
Larson’s career has been dedicated to
designing groundbreaking therapeutic trials
for patients with leukemia. He is credited with
making significant advances in understanding
leukemia’s genetic basis and translating these
insights into more effective treatments for
patients. Physicians around the world regularly
consult with him on treatment for leukemias and
myelodysplastic syndromes.

Giant and Nobel Prize Winner
Subject of New Documentary
Jim Allison: Breakthrough captures the improbable
journey of checkpoint blockade pioneer James

P. Allison, PhD, co-recipient
of the 2018 Nobel Prize in
Physiology or Medicine and Giant
of Cancer Care® award winner in
Scientific Advances.
ALLISON
The documentary comes from
director Bill Haney, offering a portrait of an unlikely
hero who dismantles stereotypes about science and
scientists. Haney hopes Breakthrough helps young
people see scientists differently and to view them as
creators in the same vein as actors or filmmakers.
“In thinking about the creative landscape, we don’t
include the scientists in the way their spectacular
contributions justify,” he said in the interview.
Early in his career, Allison conceived that T
cells could have a role in fighting cancer and then
chased this idea to develop checkpoint inhibitors,
ultimately winning the FDA approval of ipilimumab
(Yervoy) in 2011 and making the immunotherapy
arsenal the fourth pillar of cancer treatment, with
radiation, surgery, and chemotherapy.
Breakthrough premiered in March at the
South by Southwest festival and opened
nationwide on October 4.

Lasker Prize Honors Breast Cancer
Investigators
Dennis J. Slamon, MD, PhD,
the “Father of Herceptin” and a
Giants of Cancer Care® award
winner, has been recognized with
the 2019 Lasker-DeBakey Clinical
SLAMON
Medical Research Award. He shares
the honor with H. Michael Shepard, PhD, and
Axel Ullrich, PhD.
The Albert and Mary Lasker Foundation
honored the men for the creation of trastuzumab
(Herceptin), the first monoclonal antibody to
block a cancer-causing protein, and developing
the biologic agent into a therapy for patients with
breast cancer. The foundation estimates that 2.3
million patients have received trastuzumab since
1998 when it was approved by the FDA for the
treatment of HER2-positive breast cancer.
Slamon launched the first in-human clinical
trial in 1990 with 20 women. “They’re every bit
as much of the story as any of us because they
participated in a trial knowing that we might be
giving them something that would hurt them,”
Slamon said in a news release.
The Lasker Foundation presented Slamon,
Shepard, and Ullrich with the award in September.
The winners will split the $250,000 prize. n
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