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Chasing a Cure in Lung Cancer
Kris Urges Pushing Forward in COVID-19 Era

by LARRY HANOVER

During his 40-year career in the lung cancer field, Mark G. Kris, MD, has seen the prospects
for patients with metastatic disease improve dramatically. As the field moves forward, he is
anticipating the development of curative strategies for patients with earlier-stage malignancies
set against the landscape of dramatic changes in the delivery of care due to the coronavirus
disease 2019 (COVID-19) pandemic.
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The “Cure”
Concept Grows
IS IT TIME TO START USING the term cured for some patients with
advanced lung cancer?
Mark G. Kris, MD, who has been an oncologist long enough to
remember when there were no therapies for patients with metastatic
disease―let alone any curative strategies―believes that it is.
With the expansion of targeted therapies for molecularly defined subsets
and the introduction of immune checkpoint inhibitors, a growing number of
patients with non–small cell lung cancer (NSCLC) who respond to these agents are
able to live 5 years and longer without disease recurrence.
Traditionally, doctors and patients have been reluctant to consider such
responses to cancer therapy as evidence of a cure, Kris noted in an interview with
OncologyLive ®. However, patients who have reached long-term milestones without
recurrence should consider themselves cured, at least of that cancer, Kris said. “We
don’t want to give people unrealistic hope. But, you know, that’s the fact,” he said.
Kris’ observations about the curative potential of NSCLC therapies, even for
patients with advanced disease, come into focus in a detailed interview featured in
this issue of OncologyLive ®. Looking forward, Kris is most excited about emerging
strategies with curative potential in earlier stages of disease (stages 1B to IIIA).
Unfortunately, these promising developments are unfolding amid the coronavirus disease 2019 (COVID-19) pandemic. In these perilous times, it is essential
that patients with lung cancer continue treatment, Kris stressed. The challenges
of providing care in the COVID-19 era will be part of the program at the 15th
Annual New York Lung Cancer Symposium®, a live virtual meeting that Physicians’
Education Resource ®, LLC (PER®) is hosting on November 7. Kris is a co-chair
of the meeting.
Since the pandemic is likely to be a continuing threat to public health for months,
it is vital that oncology specialists keep abreast of the latest approaches to care,
regardless of the type of malignancy their patients have. PER® is providing a
full menu of educational sessions, including enduring continuing medical education materials from its “COVID-19 and Cancer Care: What Oncologists Need to
Know Today” series, that address pressing questions presented by the pandemic.
Similarly, our editorial team is dedicated to providing the latest news and expert
advice for oncology professionals in our publications and on OncLive.com.
After all, if patients are going to have a chance of using the word cure, they’re
going to need all the benefits of the modern oncology era.
As always, thank you for reading.
Mike Hennessy Sr
Chairman and Founder
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aggressive and life-changing prophylactic surgical
interventions (eg, bilateral prophylactic oophorectomy
to prevent ovarian cancer) on both cancer-specific and
overall survival.2,3 Thus, discussions with individuals
and their families about the implications of germline
testing findings are potentially far more meaningful,
complex, and stressful.
Finally, we must add to this evolving cancer counseling landscape the need that patients may have for
information related to rapidly expanding settings where
the administration of effective antineoplastic drugs is
based on the presence of germline and possibly somatic
genetic abnormalities.4 It is important to highlight
the fact that, although the genetic test may have been
obtained for the purpose of defining optimal cancer care,
this does not alter the potential implications to the individual’s family related to germline findings.

THE BRCA EXAMPLE
The importance of identifying BRCA mutations illustrates the evolving role of genetic testing in oncology. In
the relatively recent past, obtaining germline testing for
BRCA mutations was strongly recommended by multiple
organizations for women diagnosed with ovarian cancer.
The results were principally to inform family members
that they might also carry this abnormality and need
to consider their own testing and potentially prophylactic strategies if a mutation were discovered.2,3 However,
today, knowledge of the presence of a BRCA mutation
has major therapeutic implications for an individual
patient associated with the administration of a PARP
inhibitor as a maintenance or therapeutic antineoplastic
management strategy.
During the past year, this therapeutic strategy has
been extended to both men and women with pancreatic
cancer and men with prostate cancer who are found
to have a germline BRCA mutation, dramatically
expanding the patient population where genetic counseling has become essential and standard-of-care in
cancer management. These developments emphasize
the increasing clinical relevance of germline testing
within the oncology arena and the need for associated
genetic counseling.

© FABIOBERTI.IT/ADOBESTOCK.COM
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LTHOUGH EARLY DISCUSSIONS OF
personal genetic history became entwined
with the since-discredited eugenics movement of the 1920s and 1930s, genetic
counseling in clinical medicine has developed a long
and scientifically meritorious history. The concept of
counseling for medical conditions became an important
component of health care with the discovery in 1959 that
chromosomal analysis could diagnose Down syndrome.1
This led to formal prenatal testing for the presence of
the characteristic defect (an extra partial or full chromosome 21). Prospective parents are counseled before
the test regarding the potential implication of results
and afterward for interpretation of the findings. Prenatal
testing and counseling for several clinically relevant
germline variations remain a critical component of
routine obstetrical care.
In oncology, the relationship between a family history
of cancer and the risk of subsequent development of a
malignancy in other family members was known for
decades. But it was the discovery of the genetic basis for
these malignancies that dramatically heightened interest in germline testing and the critical need to provide
meaningful counseling before and after testing.
The clinical arena of genetic counseling for cancer
risk assessment is uniquely complex. Where else in
clinical medicine can one find an area where basic
molecular knowledge accumulates so rapidly, where
what is standard-of-care medical practice today is literally modified tomorrow based on biological and clinical
data, where each individual US state has its own regulations and laws regarding how germline information must
be discussed with patients, and where such information may potentially be linked to both insurability and
employability not only for the individual requesting the
test but also for other family members?
If this complexity were not enough, consider that in
the not-so-distant past discussions with individuals
concerning their family or personal cancer histories
were related to questions of family planning, prognosis
of an existing cancer, and perhaps surveillance for
the presence of a malignancy. Today, however, there is
solid evidence to support the favorable impact of rather

From the Editor
Unfortunately, although the clinical utility of BRCA testing in
patients with ovarian cancer has been established, reports about the
uptake of germline testing are sobering. For example, in a recent
report examining the American Society of Clinical Oncology’s
CancerLinQ “real world” database of 2654 individuals who met
well-established criteria for obtaining BRCA mutation testing, only
22.6% (fewer than 1 in 4) of those with ovarian cancer had documentation in their electronic health record of having such testing
performed.5 These data are consistent with previous reports regarding BRCA testing.6
Although there are a number of possible reasons, one explanation
is the lack of availability to many oncology practices—and, therefore,
patients—of genetic counselors to provide essential discussions of
the meaning and implications of germline genetic testing results.
With the requirements for both pre- and posttest counseling and the
number of critical items that must be discussed, the time commitment for a patient can be extensive.
However, a number of provocative proposals have been advanced
to utilize online strategies to provide well-designed educational
content. The content satisfies regulatory requirements for pretest
counseling and, most importantly, helps the individual undertand
the full range of personal and family implications of obtaining
information related to the germline.7-9 It is hoped that future widespread availability of such approaches and their acceptance by
state agencies will substantially improve the number of individuals and families whose health and welfare will be enhanced through
this knowledge. n
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FDA DIG E ST
First Cell Therapy Is Approved For MCL

Brexucabtagene autoleucel (Tecartus; formerly KTE-X19), a
chimeric antigen receptor (CAR) T-cell therapy, broadens the
portfolio of personalized therapies approved for adults with
relapsed/refractory (R/R) mantle cell lymphoma (MCL).
The approval is based on findings from the phase 2 ZUMA-2 study
(NCT02601313), which showed that a single infusion of brexucabtagene autoleucel elicited an 87% objective response rate. This included a 62% complete
response rate.
In ZUMA-2, 68 patients completed conditioning chemotherapy and received
brexucabtagene autoleucel. Grade 3 or higher cytokine release syndrome and
neurologic events were reported in 18% and 37% of patients, respectively.
Brexucabtagene autoleucel is the third FDA-approved CAR T-cell therapy
Axicabtagene ciloleucel (Yescarta) is indicated for patients with R/R B-cell
lymphoma, while tisagenlecleucel (Kymriah) is approved for acute lymphoblastic
leukemia and R/R large B-cell lymphomas.

TO READ MORE, VISIT bit.ly/2WTsjoi.

Trastuzumab Companion Diagnostic
Gets OK for HER2+ Breast Cancer
The VENTANA HER2 Dual ISH DNA Probe Cocktail test is
approved as a companion diagnostic for trastuzumab (Herceptin)
to detect HER2 gene amplification status in patients with breast
cancer, according to Roche, the assay’s developer.
The diagnostic has been developed to produce results in the same day,
providing a faster turnaround time than other available confirmatory testing
methods for HER2-positive disease, Roche stated. The tissue assay results can
be read using light microscopy, eliminating the need for a specialized fluorescence microscope.
Additionally, results from the test can be assessed at the same time as hematoxylin and eosin and other breast panel markers on the same case, allowing for
easier comparison. In April 2019, the assay was launched in Europe, the Middle
East, Africa, Latin America, and Asia Pacific.

TO READ MORE, VISIT bit.ly/3faE6F0.

Triplet Regimen Broadens BRAF+
Advanced Melanoma Paradigm
Treatment options for patients with BRAF V600 mutation–
positive advanced melanoma now include atezolizumab
(Tecentriq) in combination with cobimetinib (Cotellic) and
vemurafenib (Zelboraf). The approval is based on data from the pivotal
phase 3 IMspire150 study (NCT02908672), which demonstrated a significant
improvement in progression-free survival (PFS) with the triplet therapy versus
cobimetinib and vemurafenib in this treatment-naïve patient population.
Findings presented during the 2020 American Association for Cancer Research
Virtual Annual Meeting I showed that the triplet regimen led to a median PFS of
15.1 months compared with 10.6 months with the doublet (HR, 0.78; P = .025).
The PFS benefit was seen in all the prognostic subgroups analyzed. The median
PFS, when assessed by independent review committee, was 16.1 months versus
12.3 months with the triplet and the doublet, respectively (log-rank P = .1607).
The objective response rates were comparable between the 2 arms, but the
3-agent intervention resulted in a prolonged median duration of response
(21.0 months vs 12.6 months).

TO READ MORE, VISIT bit.ly/311SaeR.
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R/R DLBCL Paradigm Gains
Second-Line Therapy
Clinicians may now administer tafasitamab-cxix (Monjuvi) in
combination with lenalidomide (Revlimid) to adults with relapsed
or refractory (R/R) diffuse large B-cell lymphoma (DLBCL) not
otherwise specified, including those with DLBCL arising from lowgrade lymphoma who are not candidates for autologous stem cell transplant.
The FDA granted the doublet regimen an accelerated approval based on overall
response rate data from the phase 2 L-MIND trial (NCT02399085). The overall
response rate was 55%, with a complete response rate of 37% and a partial response
rate of 18%. The median duration of response was 21.7 months. The single-arm
study enrolled 71 patients with R/R DLBCL who received fewer than 2 lines of prior
therapy, including an anti-CD20 agent, and were not eligible for high-dose chemotherapy and subsequent autologous stem cell transplant.
Notably, the regulatory decision marks the approval of the first second-line
treatment for patients with R/R DLBCL. The combination will become commercially available in the United States shortly, according to MorphoSys, which will
work with Incyte to commercialize the doublet therapy.

TO READ MORE, VISIT bit.ly/3k5VAWu.

FDA Issues Complete Response Letter
for First-Line HCC Combination
The FDA has issued a complete response letter to Merck and
Eisai stating that it will not approve the applications for the
accelerated approval of pembrolizumab (Keytruda) in combination
with lenvatinib (Lenvima) for the frontline treatment of unresectable
hepatocellular carcinoma (HCC).
The applications were based on findings from the phase 1b KEYNOTE-524 trial
(NCT03006926), which showed that the doublet therapy had clinically meaningful efficacy in the single-arm setting. During the review period, atezolizumab
(Tecentriq) was approved in combination with bevacizumab (Avastin) based on efficacy data from the phase 3 IMbrave150 study (NCT03434379). The combination
demonstrated an overall survival benefit and was approved on May 29, 2020, for
patients with unresectable or metastatic HCC who had not received prior therapy.
In light of the May 29 approval, the FDA concluded that Merck and Eisai’s applications did not provide evidence of a meaningful advantage over available therapies
for the treatment of systemic therapy-naïve unresectable or metastatic HCC. The
complete response letter does not impact the current approved indications for the
combination, and developers have since announced their intent to work with the
FDA to initiate a clinical trial that demonstrates substantial evidence of the combination’s clinical benefit. To this end, the phase 3 LEAP-002 trial (NCT03713593),
which is examining the doublet therapy as a frontline treatment for patients with
advanced HCC, is currently under way and has fully enrolled.

TO READ MORE, VISIT bit.ly/3hMu7aw.
FDA Approval Insights: Brexucabtagene
Autoleucel in Relapsed/Refractory MCL
OncLive® On Air has an exclusive interview with
Michael Wang, MD, discussing the FDA
approval of brexucabtagene autoleucel in mantle
cell lymphoma (MCL) and ongoing research
aimed at optimizing the safety and persistence
of the therapy.
LISTEN NOW AT bit.ly/3i3z134
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PROOF Trial
Now Enrolling:
Evaluating a Selective
FGFR Inhibitor
Treatment for Advanced
Cholangiocarcinoma (CCA)
An investigational, targeted,
oral, chemo-free agent

• Have histologically or cytologically confirmed
unresectable locally advanced or metastatic CCA†
• Have written documentation of local
laboratory or central laboratory determination
of FGFR2 gene fusions/translocations from
tumor tissue collected before treatment
Note: Molecular testing offered by the trial,
if needed.
* Additional eligibility criteria apply.
†
For adults 18 years and older.

©2019 QED Therapeutics, Inc. All rights reserved. MRC007 10/19

QED is focused on developing infigratinib, a
potent, selective tyrosine kinase inhibitor to
treat FGFR-driven diseases.
Efficacy and safety of infigratinib in CCA
have not been established. Infigratinib is
not currently approved by the FDA or other
health authorities.
To learn more, please contact us at:
PROOF301@QEDTx.com
QEDPROOFTrial.com

B:11.25”

Inclusion criteria*:

S:10”

The Phase 3 PROOF Trial is evaluating the efficacy
and safety of infigratinib (BGJ398), a targeted,
oral, chemo-free agent, vs chemotherapy in
patients with unresectable locally advanced or
metastatic CCA with FGFR2 fusions.

T:10.875”

Take the Next Step

Drug Spotlight | O L A PA R I B

( LY N PA R Z A )

Biomarker-Driven Monotherapy Enters mCRPC Paradigm
by RACHEL NAROZNIAK, MA

THE PARP INHIBITOR OLAPARIB (Lynparza) is now available for

known to everyone is that there was an overall survival benefit despite crossover.

patients with metastatic castration-resistant prostate cancer (mCRPC) whose

More than 60% of the patients crossed over from the control arm to the olaparib

tumors harbor mutations in homologous recombination repair (HRR) genes. The

arm, and despite that crossover, there was a statistically significant improvement

indication covers mutations in 14 genes, including BRCA1/2.

in overall survival. This finding was reported in a preliminary fashion in the paper
published in the New England Journal of Medicine, but the final overall

On May 19, 2020, the FDA approved olaparib for the treatment of

survival was reported in a press release and was noteworthy.

adults with deleterious or suspected deleterious germline or somatic
HRR-mutated mCRPC who have progressed following prior treatment with
enzalutamide (Xtandi) or abiraterone acetate (Zytiga).

Q

The PARP inhibitor’s approval is based on efficacy data from the

Are there specific toxicities that warrant
attention?

phase 3 PROfound study (NCT02987543). Results showed that olaparib

Olaparib is pretty well tolerated, but you do need to watch out for myelo-

demonstrated a statistically significant improvement in radiological

suppression and anemia. A significant proportion of patients develop

progression-free survival (rPFS) compared with investigator’s choice of
control therapy in the study’s cohort A, which included 245 patients with
BRCA1/2 or ATM mutations (median rPFS, 7.4 months vs 3.6 months;

A. Oliver
Sartor, MD

HR, 0.34; 95% CI, 0.25-0.47; P < .0001).
Additional efficacy outcomes were assessed in combined cohorts
A + B, which comprised patients with either a BRCA1/2 or ATM genomic tumor

some grade of anemia and a variety of cases were grade 3 or 4, causing
a few patients to stop treatment. Anemia can be important in patients
who are elderly, especially among those who may have congestive heart

failure or other issues that could be exacerbated by the development of anemia.
There was also some thrombocytopenia and neutropenia. In addition to the [hematologic] toxicity, there was also some fatigue, nausea, a little bit of vomiting.

aberration and a cohort B HRR-related gene mutation. Cohort B included patients
with BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B,
RAD51C, RAD51D, or RAD54L mutations. A clinically meaningful rPFS benefit

Q

What protocols are necessary to optimize this
biomarker-associated therapy?

with olaparib was observed in cohorts A + B, at 5.8 months with the PARP

This is a precision medicine approach: You need to analyze the tumor, and that

inhibitor versus 3.5 months with the control intervention (HR, 0.49; 95% CI, 0.38-

is something that we have done somewhat optionally before, but I think now it

0.63; P < .0001).

really becomes almost a requirement in order to optimize therapy. Pembrolizumab

In an interview with OncologyLive®, A. Oliver Sartor, MD, medical director of the

[Keytruda] is also approved in prostate cancer for patients with microsatellite insta-

Tulane Cancer Center in New Orleans, Louisiana, discussed the “unequivocally posi-

bility high or mismatch repair deficiency. This precision medicine platform now

tive” survival data from the PROfound study and the need to sequence patients’

makes it almost obligatory that patients with advanced mCRPC undergo tumor

tumors to direct them to a targeted therapy such as olaparib.

analysis to identify the genomic aberrations that can guide therapeutic selection,
particularly after the use of either abiraterone or enzalutamide.

Q

Please describe the biomarker-driven nature
of the approval.

Very importantly, the patient selection criteria included homologous recombination

Q

What are the next steps for PARP inhibition in mCRPC?
Rucaparib [Rubraca], another PARP inhibitor, is also FDA approved [for

genes and all but 1 were included in the FDA approval. The approval encom-

BRCA-mutant mCRPC], and its approval actually preceded olaparib’s by a couple

passes BRCA1/2, ATM, BARD1, BRIP1, CDK12, CHEK 1/2, FANCL, PALB2, RAD51B,

of days. Rucaparib’s approval is provisional, so additional studies are needed to

RAD51C, RAD51D, and RAD54L, which is a little bit surprising, because some of

support its full approval.

these somatic mutations, like PALB2, have some evidence of efficacy, but others,
like CDK12, have very [few] efficacy measurements.
For example, the PROfound study included a cohort A and a cohort B. Cohort A

With PARP inhibitors, I think that we still have a long way to go in terms of optimizing the bioassays, which depend on a predictive biomarker. In olaparib’s case,
the predictive biomarker would be DNA repair alterations, particularly the BRCA

included BRCA1/2 and ATM, and pretty clear activity was shown in patients with

genes, but a large number of genes have been included within the approval, so

BRCA1/2-mutant disease, whereas the ATM gene did not appear to be a particu-

more study is required. We need to understand their monoallelic versus bial-

larly favorable predictive biomarker for olaparib response. Nevertheless, the FDA

lelic nature, and going beyond the genomics may be required. It could be that

included it in the label. It was surprising to me that the FDA approval and the

the protein assays are required because that is really what creates the synthetic

activity in individual gene subsets in the PROfound study did not match up in a

lethality—not the loss of a gene, but the loss of a protein function. We still have

one-to-one manner.

a long way to go in terms of optimizing the biomarkers used for this type of
trial selection. n

Q

What stood out about the efficacy data
that led to the approval?

REFERENCE

I know everyone is aware of the unequivocally positive radiological progression-free

Lynparza. Prescribing information. AstraZeneca; 2020. Accessed July 9, 2020. https://www.access-

survival, which had a very impressive hazard ratio of 0.34, but I think what is not

data.fda.gov/drugsatfda_docs/label/2020/208558s014lbl.pdf
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FDA approval—May 19, 2020

BASELINE PATIENT CHARACTERISTICS

FDA grants approval for the PARP inhibitor olaparib (Lynparza) for adults with deleterious or suspected deleterious germline or somatic homologous recombination repair (HRR) gene-mutated
metastatic castration-resistant prostate cancer (mCRPC) who experienced disease progression following
treatment with enzalutamide (Xtandi) or abiraterone acetate (Zytiga).

Mechanism of action:

• Olaparib inhibits the PARP1, PARP2, and PARP3
enzymes, which aid normal cellular functions
such as DNA transcription and repair.
• In vitro, olaparib obstructs the growth of select
tumor cell lines and may also increase the
formation of PARP-DNA complexes, driving DNA
damage and cancer cell death.

Median age
COHORT A

COHORTS A + B

How supplied:

• 100- and 150-mg tablets

68 years

Dosing:

• 300 mg twice daily with or without food
• Swallow tablets whole. If a patient misses a
dose, instruct the patient to take the next dose
at its scheduled time

69 years

Patients with alterations in a single gene (%)

Company: AstraZeneca Pharmaceuticals

COHORT Aa

49%

60

P I VOTA L C L I N I CA L T R I A L

40

PROfound (NCT02987543), a randomized, multicenter trial, enrolled 387 men with mCRPC
whose disease progressed after prior enzalutamide or abiraterone for metastatic prostate
cancer and/or CRPC and who harbored a mutation in 1 of 15 genes in the HRR pathway.
(The indication covers 14 of the genes).

20
0

37%

40

5%

Olaparib
(n = 162)

Enzalutamide or
abiraterone (n = 83)

n BRCA1 n BRCA2 n ATM

Cohorts A + Ba
Enzalutamide or
abiraterone acetate
(n = 83)

Olaparib
(n = 256)

3.6 (1.9-3.7)

5.8 (5.5-7.4)

Enzalutamide or
abiraterone acetate
(n = 131)

Radiological progression-free survival
Median, months
(95% CI)

7.4 (6.2-9.3)
0.34 (0.25-0.47)

0.49 (0.38-0.63)

< .0001

< .0001

COHORTS A + B
40

10

24% 24%

19.1 (17.4-23.4)

HR (95% CI)
P

14.7 (11.9-18.8)

NA

NA

0.69 (0.50-0.97)

NA

NA

.0175

NA

NA

Objective response rateb
Olaparib
(n = 84)

Enzalutamide or
abiraterone acetate
(n = 43)

33% (23%-45%)

2% (0%-12%)

< .0001

4%

0

Olaparib (n = 256)

Enzalutamide or
abiraterone (n = 131)

n BRCA1 n BRCA2 n ATM n CDK12

Median PSA at baseline (IQR; µg/liter)
COHORT A

NA
NA

NA
NA

HR R M UTAT I ON S A S S E S SED IN S T UDY
Cohort A: BRCA1, BRCA2, or ATM
Cohort B: BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C,
RAD51D, or RAD54L. PPP2R2A mutations were also assessed but not included in the indication
due to an unfavorable risk-benefit profile.

WA R N I NG S A N D PR E CAUT IO N S
Myelodysplastic syndrome/acute myeloid leukemia
Pneumonitis
Embryo-fetal toxicity
Venous thromboembolic events

18% 21%

10

3%

Olaparib (n = 162)

Enzalutamide or
abiraterone (n = 83)

62.2

112.9

(21.9-280.4)

NA, not applicable.
a
Although 10 patients with PPP2R2A mutations were included in all analyses, olaparib is not indicated for this population due
to unfavorable risk-benefit profile.

•
•
•
•

30
20

0

Median, months
(95% CI)

36%

40

32%

3.5 (2.2-3.7)

Overall survival

P

Data for CDK12 not applicable.

20

HR (95% CI)

Confirmed
(95% CI)

a

30

P

6%

0

EFF ICACY R ESU LTS FO R A P P ROVA L I N T HE PROfound TR I A L
Cohort A

29%

20

Olaparib (n = 162)
Outcome

57%

60

(34.3-317.1)

COHORTS A + B
Olaparib (n = 256)

Enzalutamide or
abiraterone (n = 131)

68.2

106.5

(24.1-294.4)

(37.2-326.6)

PSA, prostate-specific antigen.
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Tazemetostat Expands Follicular Lymphoma Tool Kit
by RACHEL NAROZNIAK, MA

THE APPROVAL OF TAZEMETOSTAT (TAZVERIK) has expanded
with wild-type disease, who did have responses, although these responses were
the portfolio of treatment options for relapsed/refractory (R/R) follicular lymphoma
not as high as those in patients with the mutation. The DOR for patients with wild(FL), a disease for which new agents are needed because patients do not uniformly
type disease was fairly reasonable and comparable to some of the other agents
derive benefit from available therapies.
that are currently approved in the third-line setting and beyond for
On June 18, 2020, the FDA granted an accelerated approval for tazefollicular lymphoma.
metostat for 2 distinct populations: Adults with R/R FL whose tumors are
Please describe tazemetostat’s safety profile.
positive for an EZH2 mutation as detected by an FDA-approved test and
Q
Overall, tazemetostat was well tolerated. In the patients treated [at
have received at least 2 prior systemic therapies, and adults with R/R
our site], the most commonly reported AEs [adverse events] were cytopenia
disease who have no alternative treatment options.1 The drug initially was
approved in January 2020 for adult and pediatric patients aged 16 years and
(mainly thrombocytopenia) and gastrointestinal symptoms. The gastrointesolder with metastatic or locally advanced epithelioid sarcoma not eligible for
tinal symptoms are fairly common with most oral agents, but none of the
Tycel J. Phillips, MD
complete resection.
cases were severe. Similarly, the cytopenias noted were mild. There were
The EZH2 inhibitor’s FL approval is based on overall response rate (ORR) and
very few grade 3 or 4 AEs that led to treatment discontinuation.
duration of response (DOR) data from cohort 4 and cohort 5 of the phase 1/2
In the third-line setting and beyond, tazemetostat has a very good safety profile
E7438-G000-101 trial (NCT01897571) in patients with histologically confirmed
compared with other agents approved in this setting.
FL who received a minimum of 2 prior systemic therapies. The efficacy cohorts
We did not observe transaminitis, colitis, or infections that you would expect with
comprised 42 patients with EZH2-mutant disease and 53 patients with EZH2–wildPI3K delta inhibitors, [or] the rash or thrombosis that you see with lenalidomide.
type FL, respectively.1
Overall, the agent’s manageable safety profile probably portends a positive future
In cohort 4, the ORR was 69% (95% CI, 53%-82%), with a 12% complete response
for tazemetostat to be combined with other agents.
rate and a 57% partial response rate. The median DOR was 10.9 months. In cohort
How does tazemetostat compare with available
5, the ORR was 34% (95% CI, 22%-48%), with a 4% complete response rate, a
Q
treatment options?
30% partial response rate, and a median DOR of 13 months.1
Continued approval for the FL indications may be based upon findings from a
In the second-line setting for patients with an EZH2 mutation, I think the tazemetoconfirmatory phase 3 trial (NCT04224493) that is comparing tazemetostat in combistat data speak for themselves: The agent is safe, effective, and tolerable.
nation with the R2 regimen of rituximab (Rituxan) plus lenalidomide (Revlimid)
For patients who harbor the mutation, tazemetostat is a very good second-line
versus R2 plus placebo in patients with R/R FL who have received at least 1 prior
choice and should strongly be considered as the treatment of choice compared with
systemic therapy.2 The study, which has an estimated enrollment of 518 patients,
other agents, pending further maturity of the data.
will stratify patients based on their EZH2 mutation status.
For the patients with wild-type disease, their age, prior treatment history, comorIn an interview with OncologyLive®, Tycel J. Phillips, MD, medical oncologist
bidities, and the AE profiles of the agents being considered as potential treatment
and principal investigator of the E7438-G000-101 study site at the University of
interventions will impact where tazemetostat fits in the treatment paradigm, since the
Michigan Rogel Cancer Center in Ann Arbor, discussed the advantages of tazemetoresponse rate is not as high as what has been reported with the delta inhibitors, which
stat for patients with FL.
are the agents currently approved in the third-line setting. The long-term tolerability is
probably better with tazemetostat, but this will be further clarified with time.

Q

How did responses differ across the EZH2-mutant
and wild-type populations?

There was a very high ORR in patients with EZH2-mutant disease. The DOR in these
patients was a bit shorter than what people would anticipate, but I think there are
2 parts to that, one being the slow enrollment in the EZH2-mutant cohort, which is
still not as mature as the wild-type cohort.
Also, patients with EZH2-mutant disease were noted to have mild progression,
which would have been pseudo-progression in some cases given that on subsequent scans, these same areas demonstrated interval reduction with further
treatment. These patients were originally allowed to remain on study [because] they
were still deriving benefit from tazemetostat. [However,] these patients were unfortunately impacted by [a temporary] FDA hold in 2018 and removed from the trial at
the time of the hold. At our site, we had a few patients like this who were still benefiting from the trial, but were forced to come off study.
Another takeaway from this study is that the drug was also effective in patients

16

Vol. 21 | No. 16 | AUGUST 2020

Q

What are the next steps for this agent?

As far as the future of tazemetostat, time will provide further safety and efficacy data as the study continues to mature. Additionally, we can look forward to the
future of studies combining the drug with other agents. [Epizyme, Inc] is currently
looking to explore this agent in combination with lenalidomide. We can expect other
combination studies in patients with relapsed/refractory follicular lymphoma in the
future. There is also no reason that you cannot potentially see tazemetostat combined
with chemotherapy at some point in the future in patients with untreated disease. n
REFERENCES
1.

FDA granted accelerated approval to tazemetostat for follicular lymphoma. News release. FDA. June 18,
2020. Accessed July 14, 2020. bit.ly/2DEG2Z7
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FDA new indication approval—June 18, 2020

BASELINE PATIENT CHARACTERISTICS:
OVERALL POPULATION

FDA grants accelerated approval to the EZH2 inhibitor tazemetostat (Tazverik) for adult
patients with relapsed/refractory (R/R) follicular lymphoma whose tumors are positive for an
EZH2 mutation as detected by an FDA-approved test and who have received at least 2 prior systemic
therapies and for adult patients with R/R disease who have no satisfactory alternative treatment
options.

Mechanism of action:

Median age (range)

62 years

Dosing:

• Tazemetostat inhibits methyltransferase, EZH2,
and some EZH2 gain-of-function mutations
including Y646X, A682G, and A692V.
• The agent has also been shown to inhibit EZH1
with a half-maximal inhibitory concentration of
392 nM.
• In vitro, tazemetostat suppressed proliferation
of B-cell lymphoma cell lines.

• 800 mg twice daily with or without food until
disease progression or unacceptable toxicity
◦ Swallow tablets whole, do not cut, crush,
or chew.
◦ If a patient misses a dose or vomits after
taking a dose, the patient should not take an
additional dose but rather continue with the
next scheduled dose.
◦ Avoid coadministering tazemetostat with
strong or moderate CYP3A inhibitors.

How supplied:

(36-87)

EZH2 mutation status (N = 99)

45%

Company: Epizyme, Inc

• 200-mg tablets

55%

P I VOTA L C L I N I CA L T R I A L
Findings from cohort 4 and cohort 5 from E7438-G000-101 (NCT01897571), a multicenter
trial that enrolled 99 patients with histologically confirmed follicular lymphoma who received
at least 2 prior systemic therapies. Patients were enrolled and assigned to a cohort based on
mutation status. Cohort 4 included 45 patients with EZH2-mutant follicular lymphoma;
cohort 5, 54 patients with EZH2–wild-type follicular lymphoma.

n Wild-type n EZH2 mutation

Mutations detected using the cobas
EZH2 Mutation Test (n = 45)

2%

EFFICACY RESULTS IN THE E7438-G000-101 TRIAL a
Outcome

EZH2-mutant
(n = 42)

EZH2 wild-type
(n = 53)

Confirmed ORR (95% CI)

69% (53%-82%)

34% (22%-48%)

Complete response

12%

4%

Partial response

57%

30%

Duration of response, median months (95% CI)

10.9 (7.2-NE)

13.0 (5.6-NE)

Range, months

0.0 -22.1 +

1-22.5 +

11%

27%
29%
36%

NE, not estimable; ORR, overall response rate.
a
Tazemetostat’s approval was based on efficacy data from 95 patients who had received at least 2 prior systemic therapies.

n A692V n A682G n Y646N
n Y646F n Y646X [S,H,C]

WA R N I NG S A N D PR E CAUT IO N S
• Secondary malignancies: Increases the risk of developing secondary malignancies, including T-cell lymphoblastic lymphoma, myelodysplastic syndrome, and acute myeloid leukemia. Monitor patients long-term for the
development of secondary malignancies.
• Embryo-fetal toxicity: Can cause fetal harm. Advise women of the potential risk to a fetus and recommend
use of effective contraception during tazemetostat therapy and for 6 months after treatment completion.

Median number of prior therapies (N = 99)

3

(range, 1-11)

COMMONLY REPORTED ADVERSE EVENTS IN THE E7438-G000-101 TRIAL
Adverse event

Tazemetostat (N = 99)
All grades

Prior therapy by mutation status
60

Grade 3/4

59%

50

Fatigue

36%

5%

Upper respiratory tract infection

30%

0%

Nausea

24%

1%

Musculoskeletal pain

22%

1%

20

40

49%

49%

41%

30

Abdominal pain

20%

3%

10

Diarrhea

18%

0%

0

39%

9%
Refractory
to rituximab

Refractory to their
last therapy

Received prior stem
cell transplant

Lower respiratory tract infection

17%

0%

Alopecia

17%

0%

n EZH2 mutant n Wild-type

Cough

17%

0%

Rash

15%

0%

REFERENCE
Tazverik. Prescribing information. Epizyme, Inc; 2020. Accessed July 24, 2020.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/213400s000lbl.pdf

Headache

13%

0%
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I N PO S T-GEM CI TABI NE
M ETAS TAT I C PANCREAT I C CANCER

T H E E V I D E N C E TO

FIGHT ON
with ONIVYDE®

The first and only FDA-approved treatment, in combination with 5-FU/LV, for metastatic
pancreatic cancer after gemcitabine-based therapy, proven to extend overall survival (OS)1

INDICATION
ONIVYDE® (irinotecan liposome injection) is indicated, in combination with fluorouracil (5-FU) and leucovorin (LV), for the treatment of patients with metastatic
adenocarcinoma of the pancreas after disease progression following gemcitabine-based therapy.
Limitation of Use: ONIVYDE is not indicated as a single agent for the treatment of patients with metastatic adenocarcinoma of the pancreas.
IMPORTANT SAFETY INFORMATION
WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE. Severe or life-threatening neutropenic fever or sepsis occurred in 3% and severe
or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE in combination with 5-FU and LV. Withhold ONIVYDE for absolute
neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts periodically during treatment.
Severe diarrhea occurred in 13% of patients receiving ONIVYDE in combination with 5-FU/LV. Do not administer ONIVYDE to patients with bowel
obstruction. Withhold ONIVYDE for diarrhea of Grade 2–4 severity. Administer loperamide for late diarrhea of any severity. Administer atropine, if not
contraindicated, for early diarrhea of any severity.
CONTRAINDICATION
ONIVYDE is contraindicated in patients who have experienced a severe
hypersensitivity reaction to ONIVYDE or irinotecan HCl.
WARNINGS AND PRECAUTIONS
Severe Neutropenia
ONIVYDE can cause severe or life-threatening neutropenia and fatal
neutropenic sepsis. In a clinical study, the incidence of fatal neutropenic sepsis
was 0.8% among patients receiving ONIVYDE, occurring in 1/117 patients
in the ONIVYDE + 5-FU/LV arm and 1/147 patients receiving ONIVYDE
as a single agent. Severe or life-threatening neutropenia occurred in 20% of
patients receiving ONIVYDE + 5-FU/LV vs 2% of patients receiving 5-FU/
LV. Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3% of patients
receiving ONIVYDE + 5-FU/LV, and did not occur in patients receiving 5-FU/
LV. In patients receiving ONIVYDE + 5-FU/LV, the incidence of Grade 3/4
neutropenia was higher among Asian (18/33 [55%]) vs White patients (13/73
[18%]). Neutropenic fever/neutropenic sepsis was reported in 6% of Asian vs 1%
of White patients.
Severe Diarrhea
ONIVYDE can cause severe and life-threatening diarrhea. Do not administer
ONIVYDE to patients with bowel obstruction. Severe and life-threatening
late-onset (onset >24 hours after chemotherapy) and early-onset diarrhea (onset
≤24 hours after chemotherapy, sometimes with other symptoms of cholinergic
reaction) were observed. An individual patient may experience both early- and
late-onset diarrhea.
In a clinical study, Grade 3/4 diarrhea occurred in 13% of patients receiving
ONIVYDE + 5-FU/LV vs 4% receiving 5-FU/LV. Grade 3/4 late-onset diarrhea
occurred in 9% of patients receiving ONIVYDE + 5-FU/LV vs 4% in patients

receiving 5-FU/LV; the incidences of early-onset diarrhea were 3% and no
Grade 3/4 incidences, respectively. Of patients receiving ONIVYDE + 5-FU/LV,
34% received loperamide for late-onset diarrhea and 26% received atropine for
early-onset diarrhea.
Interstitial Lung Disease (ILD)
Irinotecan HCl can cause severe and fatal ILD. Withhold ONIVYDE in patients
with new or progressive dyspnea, cough, and fever, pending diagnostic evaluation.
Discontinue ONIVYDE in patients with a confirmed diagnosis of ILD.
Severe Hypersensitivity Reactions
Irinotecan HCl can cause severe hypersensitivity reactions, including anaphylactic
reactions. Permanently discontinue ONIVYDE in patients who experience a
severe hypersensitivity reaction.
Embryo-Fetal Toxicity
Based on animal data with irinotecan HCl and the mechanism of action of
ONIVYDE, ONIVYDE can cause fetal harm when administered to a pregnant
woman. Advise pregnant women of the potential risk to a fetus. Advise females of
reproductive potential to use effective contraception during and for 1 month after
ONIVYDE treatment.
ADVERSE REACTIONS
• The most common (≥20%) adverse reactions in which patients receiving
ONIVYDE + 5-FU/LV experienced a ≥5% higher incidence of any Grade vs the
5-FU/LV arm, were diarrhea (any 59%, 26%; severe 13%, 4%) (early diarrhea
[any 30%, 15%; severe 3%, 0%], late diarrhea [any 43%, 17%; severe 9%, 4%]),
fatigue/asthenia (any 56%, 43%; severe 21%, 10%), vomiting (any 52%, 26%;

Please see additional Important Safety Information throughout and Brief Summary of Full Prescribing Information, including
Boxed Warning, on adjacent pages.

ONIVYDE ® : RECOMMENDED &
FDA-APPROVED BASED ON EVIDENCE
THE ONLY CATEGORY 1
NCCN® CHEMOTHERAPY
RECOMMENDATION IN POSTGEMCITABINE METASTATIC
PANCREATIC CANCER2*
* Liposomal irinotecan + 5-FU/LV is the only Category 1 National Comprehensive
Cancer Network ® (NCCN ®) chemotherapy recommendation for patients with postgemcitabine metastatic pancreatic cancer with good performance status and disease
progression. 2 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.
†

FDA-APPROVED FOR METASTATIC
PANCREATIC CANCER AFTER
GEMCITABINE1
• Proven in combination with 5-FU/LV in NAPOLI-1—the largest
phase 3 trial† in patients with metastatic pancreatic cancer with
disease progression after gemcitabine-based therapy3,4

had progressed following gemcitabine-based therapy. Patients were initially
randomized to receive ONIVYDE ® (100 mg/m 2 every 3 weeks) or 5-FU/LV. After
63 patients were enrolled, a third arm, ONIVYDE ® (70 mg/m 2 every 2 weeks)
+ 5-FU/LV, was added. Treatment was continued until disease progression or
unacceptable toxicity. The primary endpoint was median OS. Additional efficacy
endpoints were progression-free survival and objective response rate. 1,4

NAPOLI-1 was a global, phase 3, randomized, open-label, multicenter trial in
patients (N=417) with metastatic adenocarcinoma of the pancreas whose disease

severe 11%, 3%), nausea (any 51%, 34%; severe 8%, 4%), decreased appetite
(any 44%, 32%; severe 4%, 2%), stomatitis (any 32%, 12%; severe 4%, 1%),
pyrexia (any 23%, 11%; severe 2%, 1%).
• Of less common (<20%) adverse reactions, patients receiving ONIVYDE
+ 5-FU/LV who experienced Grade 3/4 adverse reactions at a ≥2% higher
incidence of Grade 3/4 toxicity vs the 5-FU/LV arm, respectively, were sepsis
(3%, 1%), neutropenic fever/neutropenic sepsis (3%, 0%), gastroenteritis (3%,
0%), intravenous catheter-related infection (3%, 0%), weight loss (2%, 0%),
and dehydration (4%, 2%).
• The laboratory abnormalities in which patients receiving ONIVYDE +
5-FU/LV experienced a ≥5% higher incidence vs the 5-FU/LV arm, were
anemia (any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe
27%, 17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia
(any 41%, 33%; severe 2%, 0%), increased alanine aminotransferase (any
51%, 37%; severe 6%, 1%), hypoalbuminemia (any 43%, 30%; severe 2%,
0%), hypomagnesemia (any 35%, 21%; severe 0%, 0%), hypokalemia (any
32%, 19%; severe 2%, 2%), hypocalcemia (any 32%, 20%; severe 1%, 0%),
hypophosphatemia (any 29%, 18%; severe 4%, 1%), hyponatremia (any 27%,
12%; severe 5%, 3%), increased creatinine (any 18%, 13%; severe 0%, 0%).
• ONIVYDE can cause cholinergic reactions manifesting as rhinitis, increased
salivation, flushing, bradycardia, miosis, lacrimation, diaphoresis, and intestinal
hyperperistalsis with abdominal cramping and early-onset diarrhea. Grade
1/2 cholinergic symptoms other than early diarrhea occurred in 12 (4.5%)
ONIVYDE-treated patients.
• Infusion reactions, consisting of rash, urticaria, periorbital edema, or pruritus,
occurring on the day of ONIVYDE administration were reported in 3% of
patients receiving ONIVYDE or ONIVYDE + 5-FU/LV.
• The most common serious adverse reactions (≥2%) of ONIVYDE were
diarrhea, vomiting, neutropenic fever or neutropenic sepsis, nausea, pyrexia,
sepsis, dehydration, septic shock, pneumonia, acute renal failure,
and thrombocytopenia.

DRUG INTERACTIONS
Avoid the use of strong CYP3A4 inducers, if possible, and substitute
non-enzyme–inducing therapies ≥2 weeks prior to initiation of ONIVYDE.
Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible, and
discontinue strong CYP3A4 inhibitors ≥1 week prior to starting therapy.
USE IN SPECIFIC POPULATIONS
Pregnancy and Reproductive Potential
Advise pregnant women of the potential risk to a fetus. Advise males with female
partners of reproductive potential to use effective contraception during and for
4 months after ONIVYDE treatment.
Lactation
Advise nursing women not to breastfeed during and for 1 month after
ONIVYDE treatment.
Pediatric
Safety and effectiveness of ONIVYDE have not been established in
pediatric patients.
DOSAGE AND ADMINISTRATION
The recommended dose of ONIVYDE is 70 mg/m2 intravenous (IV) infusion
over 90 minutes every 2 weeks, administered prior to LV and 5-FU. The
recommended starting dose of ONIVYDE in patients known to be homozygous
for the UGT1A1*28 allele is 50 mg/m2 administered by IV infusion over
90 minutes. There is no recommended dose of ONIVYDE for patients with
serum bilirubin above the upper limit of normal. Premedicate with a corticosteroid
and an anti-emetic 30 minutes prior to ONIVYDE. Withhold ONIVYDE for
Grade 3/4 adverse reactions. Resume ONIVYDE with reduced dose once
adverse reaction recovered to ≤Grade 1. Discontinue ONIVYDE in patients who
experience a severe hypersensitivity reaction and in patients with a confirmed
diagnosis of ILD.
Do not substitute ONIVYDE for other drugs containing irinotecan HCl.

References: 1. ONIVYDE® [package insert]. Basking Ridge, NJ. Ipsen Biopharmaceuticals, Inc.;
2017. 2. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) for Pancreatic Adenocarcinoma V.3.2017. © National Comprehensive Cancer
Network, Inc. 2017. All rights reserved. Accessed November 2, 2017. To view the most recent and
complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE

CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all other NCCN Content are
trademarks owned by the National Comprehensive Cancer Network, Inc. 3. Data on file #1. Basking
Ridge, NJ. Ipsen Biopharmaceuticals, Inc.; 2015. 4. Wang-Gillam A, Li C-P, Bodoky G, et al. Lancet.
2016;387:545-557.
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ONIVYDE® (irinotecan liposome injection) for intravenous use
Initial U.S. Approval: 1996

BRIEF SUMMARY: refer to full Prescribing Information for
complete product information.
1. INDICATIONS AND USAGE
ONIVYDE® is indicated, in combination with 5-FU/LV, for the treatment of
patients with metastatic adenocarcinoma of the pancreas after disease
progression following gemcitabine-based therapy.
Limitation of Use: ONIVYDE® is not indicated as a single agent for the
treatment of patients with metastatic adenocarcinoma of the pancreas
(see Clinical Studies, 14).
WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
Fatal neutropenic sepsis occurred in 0.8% of patients receiving
ONIVYDE®. Severe or life-threatening neutropenic fever or sepsis
occurred in 3% and severe or life-threatening neutropenia occurred in
20% of patients receiving ONIVYDE® in combination with fluorouracil (5FU) and leucovorin (LV). Withhold ONIVYDE® for absolute neutrophil
count below 1500/mm3 or neutropenic fever. Monitor blood cell counts
periodically during treatment. (see Dosing and Administration 2.2, 5.1)
Severe diarrhea occurred in 13% of patients receiving ONIVYDE®/5FU/LV. Do not administer ONIVYDE® to patients with bowel obstruction.
Withhold ONIVYDE® for diarrhea of Grade 2–4 severity. Administer
loperamide for late diarrhea of any severity. Administer atropine, if not
contraindicated, for early diarrhea of any severity. (see Dosing and
Administration 2.2, see Warnings and Precautions 5.2)

4 CONTRAINDICATIONS
ONIVYDE® is contraindicated in patients who have experienced a severe
hypersensitivity reaction to ONIVYDE® or irinotecan HCl.
5 WARNINGS AND PRECAUTIONS
5.1 Severe Neutropenia: ONIVYDE® can cause severe or life-threatening
neutropenia and fatal neutropenic sepsis. In Study 1, the incidence of
fatal neutropenic sepsis was 0.8% among patients receiving ONIVYDE®,
occurring in 1/117 patients in the ONIVYDE®/5-FU/LV arm and 1/147
patients receiving single-agent ONIVYDE®. Severe or life-threatening
neutropenia occurred in 20% of patients receiving ONIVYDE®/5-FU/LV
compared to 2% of patients receiving fluorouracil/leucovorin alone (5FU/LV). Grade 3/4 neutropenic fever/neutropenic sepsis occurred in 3%
of patients receiving ONIVYDE®/5-FU/LV, and did not occur in patients
receiving 5-FU/LV.
In patients receiving ONIVYDE®/5-FU/LV, the incidence of Grade 3/4
neutropenia was higher among Asian patients (18/33 [55%]) vs White
patients (13/73 [18%]). Neutropenic fever/neutropenic sepsis was
reported in 6% of Asian patients vs 1% of White patients (see Clinical
Pharmacology, 12.3).
Monitor complete blood cell counts on Days 1 and 8 of every cycle and
more frequently if clinically indicated. Withhold ONIVYDE® if the absolute
neutrophil count (ANC) is below 1500/mm3 or if neutropenic fever occurs.
Resume ONIVYDE® when the ANC is 1500/mm3 or above. Reduce
ONIVYDE® dose for Grade 3–4 neutropenia or neutropenic fever following
recovery in subsequent cycles (see Dosage and Administration, 2.2).
5.2 Severe Diarrhea: ONIVYDE® can cause severe and life-threatening
diarrhea. Do not administer ONIVYDE® to patients with bowel
obstruction.
Severe or life-threatening diarrhea followed one of two patterns: lateonset diarrhea (onset ˃24 hours following chemotherapy) and early-onset
diarrhea (onset ≤24 hours of chemotherapy, sometimes occurring with
other symptoms of cholinergic reaction) (see Cholinergic Reactions, 6.1).
An individual patient may experience both early- and late-onset diarrhea.
In Study 1, Grade 3 or 4 diarrhea occurred in 13% receiving ONIVYDE®/5FU/LV vs 4% receiving 5-FU/LV. The incidence of Grade 3 or 4 late-onset
diarrhea was 9% in patients receiving ONIVYDE®/5-FU/LV vs 4% in
patients receiving 5-FU/LV. The incidence of Grade 3 or 4 early-onset

diarrhea was 3% in patients receiving ONIVYDE®/5-FU/LV vs none in
patients receiving 5-FU/LV. Of patients receiving ONIVYDE®/5-FU/LV in
Study 1, 34% received loperamide for late-onset diarrhea and 26%
received atropine for early-onset diarrhea. Withhold ONIVYDE® for Grade
2–4 diarrhea. Initiate loperamide for late-onset diarrhea of any severity.
Administer IV or subcutaneous atropine 0.25–1 mg (unless clinically
contraindicated) for early-onset diarrhea of any severity. Following
recovery to Grade 1 diarrhea, resume ONIVYDE® at a reduced dose (see
Dosage and Administration, 2.2).
5.3 Interstitial Lung Disease (ILD): Irinotecan HCl can cause severe and
fatal ILD. Withhold ONIVYDE® in patients with new or progressive
dyspnea, cough, and fever, pending diagnostic evaluation. Discontinue
ONIVYDE® in patients with a confirmed diagnosis of ILD.
5.4 Severe Hypersensitivity Reaction: Irinotecan HCl can cause severe
hypersensitivity reactions, including anaphylactic reactions. Permanently
discontinue ONIVYDE® in patients who experience a severe
hypersensitivity reaction.
5.5 Embryo-Fetal Toxicity: Based on animal data with irinotecan HCl and
the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal harm
when administered to a pregnant woman. Embryotoxicity and
teratogenicity were observed following treatment with irinotecan HCl, at
doses resulting in irinotecan exposures lower than those achieved with
ONIVYDE® 70 mg/m2 in humans, administered to pregnant rats and
rabbits during organogenesis. Advise pregnant women of the potential
risk to a fetus. Advise females of reproductive potential to use effective
contraception during treatment with ONIVYDE® and for 1 month
following the final dose (see Use in Specific Populations, 8.1, 8.3; Clinical
Pharmacology, 12.1).
6 ADVERSE REACTIONS
The following adverse drug reactions are discussed in greater detail in
other sections of the label:
• Severe Neutropenia (see Warnings and Precautions, 5.1; Boxed
Warning)
• Severe Diarrhea (see Warnings and Precautions, 5.2; Boxed Warning)
• Interstitial Lung Disease (see Warnings and Precautions, 5.3)
• Severe Hypersensitivity Reactions (see Warnings and Precautions, 5.4)
6.1 Clinical Trials Experience
The safety data described below are derived from patients with
metastatic adenocarcinoma of the pancreas previously treated with
gemcitabine-based therapy who received any part of protocol-specified
therapy in Study 1, an international, randomized, active-controlled, openlabel trial. Protocol-specified therapy consisted of ONIVYDE® 70 mg/m2
with LV 400 mg/m2 and 5-FU 2400 mg/m2 over 46 hours every 2 weeks
(ONIVYDE®/5-FU/LV; n=117), ONIVYDE® 100 mg/m2 every 3 weeks
(n=147), or LV 200 mg/m2 and 5-FU 2000 mg/m2 over 24 hours weekly for
4 weeks followed by 2 week rest (5-FU/LV; n=134) (see Clinical Studies,
14). Serum bilirubin within the institutional normal range, albumin ≥3
g/dL, and Karnofsky Performance Status (KPS) ≥70 were required for
study entry. The median duration of exposure was 9 weeks in the
ONIVYDE®/5-FU/LV arm, 9 weeks in the ONIVYDE® monotherapy arm and
6 weeks in the 5-FU/LV arm.
The most common adverse reactions (≥20%) of ONIVYDE® were diarrhea,
fatigue/asthenia, vomiting, nausea, decreased appetite, stomatitis, and
pyrexia. The most common, severe laboratory abnormalities (≥10%,
Grade 3 or 4) were lymphopenia and neutropenia. The most common
serious adverse reactions (≥2%) of ONIVYDE® were diarrhea, vomiting,
neutropenic fever or neutropenic sepsis, nausea, pyrexia, sepsis,
dehydration, septic shock, pneumonia, acute renal failure, and
thrombocytopenia.
Adverse reactions led to permanent discontinuation of ONIVYDE® in 11%
of patients receiving ONIVYDE®/5-FU/LV; the most frequent adverse
reactions resulting in discontinuation of ONIVYDE® were diarrhea,
vomiting, and sepsis. Dose reductions of ONIVYDE® for adverse reactions
occurred in 33% of patients receiving ONIVYDE®/5-FU/LV; the most
frequent adverse reactions requiring dose reductions were neutropenia,
diarrhea, nausea, and anemia. ONIVYDE® was withheld or delayed for
adverse reactions in 62% of patients receiving ONIVYDE®/5-FU/LV; the
most frequent adverse reactions requiring interruption or delays were
neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia.

Table 2: Adverse Reactions with Higher Incidence (≥5% Difference for
Grades 1–4* or ≥2% Difference for Grades 3 and 4) in the ONIVYDE®/5FU/LV Arm
ONIVYDE®/55-FU/LV
FU/LV n=117
n=134
Adverse Reaction
Grades Grades Grades Grades
1–4 (%) 3–4 (%) 1–4 (%) 3–4 (%)
Gastrointestinal disorders
Diarrhea
59n=11713
26
4
Early diarrhea†
30
3
15
0
Late diarrhea‡
43
9
17
4
Vomiting
52
11
26
3
Nausea
51
8
34
4
Stomatitis§
32
4
12
1
Infections and infestations
38
17
15
10
Sepsis
4
3
2
1
Neutropenic fever/neutropenic
3
3
1
0
sepsis♠
Gastroenteritis
3
3
0
0
Intravenous catheter-related infection
3
3
0
0
General disorders and administration site conditions
Fatigue/asthenia
56
21
43
10
Pyrexia
23
2
11
1
Metabolism and nutrition disorders
Decreased appetite
44
4
32
2
Weight loss
17
2
7
0
Dehydration
8
4
7
2
Skin and subcutaneous tissue disorders
Alopecia
14
1
5
0
*NCI CTCAE v4.0.
†Early diarrhea: onset ≤24 hours of ONIVYDE® administration.
‡Late diarrhea: onset >1 day after ONIVYDE® administration.
§Includes stomatitis, aphthous stomatitis, mouth ulceration, mucosal
inflammation.
♠Includes febrile neutropenia.
Cholinergic Reactions: ONIVYDE® can cause cholinergic reactions
manifesting as rhinitis, increased salivation, flushing, bradycardia, miosis,
lacrimation, diaphoresis, and intestinal hyperperistalsis with abdominal
cramping and early-onset diarrhea. In Study 1, Grade 1 or 2 cholinergic
symptoms other than early diarrhea occurred in 12 (4.5%) ONIVYDE®treated patients. Six of these 12 patients received atropine and in 1 of the
6 patients, atropine was administered for cholinergic symptoms other
than diarrhea.
Infusion Reactions: Infusion reactions, consisting of rash, urticaria,
periorbital edema, or pruritus, occurring on the day of ONIVYDE®
administration, were reported in 3% of patients receiving ONIVYDE® or
ONIVYDE®/5-FU/LV.
The following laboratory abnormalities were reported (NCI CTCAE v4.0,
worst grade shown) with higher incidence (≥5% difference Grades 1–4
[any] or ≥5% difference Grades 3–4 [severe] according to NCI CTCAE
v4.0) for patients receiving ONIVYDE/5-FU/LV (n=117) vs 5-FU/LV
(n=134). Percentages were based on the number of patients with a
baseline and at least 1 post-baseline measurement. Hematology: anemia
(any 97%, 86%; severe 6%, 5%), lymphopenia (any 81%, 75%; severe 27%,
17%), neutropenia (any 52%, 6%; severe 20%, 2%), thrombocytopenia
(any 41%, 33%; severe 2%, 0%). Hepatic: increased alanine
aminotransferase (any 51%, 37%; severe 6%, 1%), hypoalbuminemia (any
43%, 30%; severe 2%, 0%). Metabolic: hypomagnesemia (any 35%, 21%;
severe 0%, 0%), hypokalemia (any 32%, 19%; severe 2%, 2%),
hypocalcemia (any 32%, 20%; severe 1%, 0%), hypophosphatemia (any
29%, 18%; severe 4%, 1%), hyponatremia (any 27%, 12%; severe 5%, 3%).
Renal: increased creatinine (any 18%, 13%; severe 0%, 0%).

7 DRUG INTERACTIONS
7.1 Strong CYP3A4 Inducers: Following administration of non-liposomal
irinotecan (ie, irinotecan HCl), exposure to irinotecan or its active
metabolite, SN-38, is substantially reduced in adult and pediatric patients
concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4
inducers (eg, rifampin, phenytoin, carbamazepine, rifabutin, rifapentine,
phenobarbital, St. John's wort) if possible. Substitute non-enzyme
inducing therapies ≥2 weeks prior to initiation of ONIVYDE® therapy (see
Clinical Pharmacology, 12.3).
7.2 Strong CYP3A4 or UGT1A1 Inhibitors: Following administration of
non-liposomal irinotecan (ie, irinotecan HCl), patients receiving
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have
increased exposure to irinotecan and its active metabolite SN-38. Coadministration of ONIVYDE® with other inhibitors of CYP3A4 (eg,
clarithromycin, indinavir, itraconazole, lopinavir, nefazodone, nelfinavir,
ritonavir, saquinavir, telaprevir, voriconazole) or UGT1A1 (eg, atazanavir,
gemfibrozil, indinavir) may increase systemic exposure to irinotecan or
SN-38. Avoid the use of strong CYP3A4 or UGT1A1 inhibitors if possible.
Discontinue strong CYP3A4 inhibitors ≥1 week prior to starting ONIVYDE®
therapy (see Clinical Pharmacology, 12.3).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy, Risk Summary: Based on animal data with irinotecan HCl
and the mechanism of action of ONIVYDE®, ONIVYDE® can cause fetal
harm when administered to a pregnant woman (see Clinical
Pharmacology, 12.1). There are no available data in pregnant women.
Embryotoxicity and teratogenicity were observed following treatment
with irinotecan HCl, at doses resulting in irinotecan exposures lower than
those achieved with ONIVYDE® 70 mg/m2 in humans, administered to
pregnant rats and rabbits during organogenesis (see Data in the full
Prescribing Information). Advise pregnant women of the potential risk to
a fetus.
8.2 Lactation, Risk Summary: There is no information regarding the
presence of irinotecan liposome, irinotecan, or SN-38 (an active
metabolite of irinotecan) in human milk, or the effects on the breastfed
infant or on milk production. Irinotecan is present in rat milk (see Data in
the full Prescribing Information).
Because of the potential for serious adverse reactions in breastfed infants
from ONIVYDE®, advise a nursing woman not to breastfeed during
treatment with ONIVYDE® and for 1 month after the final dose.
8.3 Females and Males of Reproductive Potential, Contraception,
Females: ONIVYDE® can cause fetal harm when administered to a
pregnant woman (see Use in Specific Populations, 8.1). Advise females of
reproductive potential to use effective contraception during treatment
with ONIVYDE® and for 1 month after the final dose. Males: Because of
the potential for genotoxicity, advise males with female partners of
reproductive potential to use condoms during treatment with ONIVYDE®
and for 4 months after the final dose (see Nonclinical Toxicology, 13.1).
8.4 Pediatric Use: Safety and effectiveness of ONIVYDE® have not been
established in pediatric patients.
8.5 Geriatric Use: Of the 264 patients who received single-agent
ONIVYDE® or ONIVYDE®/5-FU/LV in Study 1, 49% were ≥65 years old and
13% were ≥75 years old. No overall differences in safety and effectiveness
were observed between these patients and younger patients.
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Distributed by Ipsen Biopharmaceuticals, Inc. Basking Ridge, NJ 07920
ONIVYDE is a registered trademark of Ipsen Biopharm Limited
©2017 Ipsen Biopharmaceuticals, Inc. August 2017
ONV-US-000700 v2.0

WWW.ONCLIVE.COM

FACEBOOK/ONCLIVE

@ONCLIVE

INTERACTIVE NEWS
A selection of exclusive articles and videos available
on OncLive.com and other MJH Life Sciences™ websites.

T OP TWE E TS
@OncLive
@DrPatrickBorgen of
@MaimonidesMC lauds the
late Daniel A. Osman, MD, who
founded the Miami Breast Cancer
Conference®
bit.ly/39nuDJc

@OncLive
COVID-19 Is More Than the
Common Cold: Fauci Calls for
Perpetual Preparation @NIAIDNews
@AACR #AACRCOVID
bit.ly/2ONKfME

@OncLive
The @NCCN recently published
updated Clinical Practice
Guidelines in Oncology for Soft
Tissue Sarcoma, listing pexidartinib
as a systemic treatment for
patients with tenosynovial giant
cell tumor
bit.ly/2ZQ9WCt

@OncLive
Immunotherapy Use Does Not
Correlate With Increased Mortality
in Patients With COVID-19, Cancer
@MelanomaAus #AACRCOVID
#COVID19 #coronavirus

PO DCAST SPO TL IGHT
FDA APPROVAL INSIGHTS
SELPERCATINIB IN RET+ NSCLC
AND THYROID CANCERS
Alexander Drilon, MD, first author of the pivotal
LIBRETTO-001 basket study (NCT03157128)
and chief of Early Drug Development Service
at Memorial Sloan Kettering Cancer Center in
New York, New York, expands on the data that
led to the accelerated approval of selpercatinib
(Retevmo) in a biomarker-driven population and
discusses how the FDA decision may affect
multiple treatment paradigms.
LISTEN: bit.ly/30B3VJ5

RESEARCH REFLECTIONS
SARCOMA EXPERTS CONSIDER
EMERGING EVIDENCE FOR
NOVEL COMBOS
Shiraj Sen, MD, PhD, associate director of Drug
Development at Sarah Cannon Research Institute
in Nashville, Tennessee, and Roman Groisberg, MD,
a medical oncologist at Rutgers Cancer Institute of
New Jersey in New Brunswick, highlight research
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Shah, MD, and Sandy Wong, MD. Shah is an associate
professor of medicine in the Department of Medicine
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RAPID READOUTS: 3-YEAR UPDATE
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Breast, colorectal, esophageal, and lung cancers that could have been prevented through
routine diagnostic care such as referrals and screenings could lead to almost 10% more
deaths (3291 to 3621) in England over the next 5 years because of delays in care precipitated by the coronavirus disease 2019 (COVID-19) pandemic, according to new data published
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[This is] a very notable
improvement [with avelumab],
and [it could be] the first time
that a median survival above
20 months—even above 16 or
18 months—has ever been
recorded in bladder cancer.
These data are striking
and standard-of-care–
changing results.”
—Bria n I. R ini, MD
Chief, Clinical Trials, Vanderbilt-Ingram Cancer Center;
professor of medicine, Vanderbilt University
Medical Center

READ MORE: bit.ly/2CFQkYN

S PO T L I G HT
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AN EXPANDING PIPELINE
As the treatment landscape of
myeloproliferative neoplasms
(MPNs) continues to evolve, so
too will the ability to optimize
available agents in polycythemia vera, essential thromboRUBEN A.
cythemia, and myelofibrosis,
MESA, MD
explained Ruben A. Mesa, MD,
director of the Mays Cancer Center at UT Health San

Antonio MD Anderson Cancer Center in Texas.
“It is a very exciting time [to treat MPNs] as we
have evolved dramatically from how we used to
manage these diseases,” said Mesa. “We are working
toward optimizing phlebotomy, providing adequate
aspirin therapy, and perhaps moving interferon earlier
on in treatment. These are all very relevant [topics].
We clearly have the pipeline for the future, but trying
to get everyone up to speed on the drugs that we
have access to today is a key focus.”
READ MORE: bit.ly/3fZRexM
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professionals, Medical World News® coalesces content from all brands within the MJH portfolio,
including OncLive®, on 1 platform. As oncology research brings advances from bench to bedside,
Medical World News® delivers these breakthroughs to your smartphone and computer.
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We still have a lot to
learn in [advanced gastric/
gastroesophageal junction].
We need to understand the
impact of immunotherapy on
the tumor immune
microenvironment. With that
knowledge, we’ll be able to
create better strategies that
more effectively find a way
for immunotherapy and other
therapies to cooperate in the
fight against cancer.”
—Ha rr y H. Yo o n, MD
Associate professor, Oncology; consultant,
Division of Medical Oncology, Department
of Oncology; cochair, Esophageal/Gastric Cancer
Disease Group, Mayo Clinic
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COVID-19 in the Clinic

More clinical COVID-19 articles
on OncLive.com at bit.ly/30xeuxJ

OncologyLive ® traces the impact
of COVID-19 from bedside to bench.

A Cancer Center Shares Blueprint
for Adapting Care Amid Pandemic
by CAROLINE SEYMOUR
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A CHANGING LANDSCAPE
Within clinical practice, Kim said that
providers will have to weigh the current
standard of care with an alternative that
might be less effective but safer for the
patient. For example, in lung cancer this
could include switching from intravenous
etoposide to oral etoposide. In addition
to considering different delivery methods, providers could consider shortened
treatment durations, increased treatment intervals, and decreased treatment
frequency, particularly for patients on
immunotherapy for which the optimal duration of therapy is not well defined.1
Regarding clinical research, nonessential studies should continue to be
suspended until further notice to ensure
the safety of patients and staff alike.
To that end, all clinical trials at Levine
Cancer Institute were triaged and
suspended accordingly. Only trials that
provided promise for patients without
equivalent standard therapy remained
opened, said Kim.
“Hematologic studies with CAR [chimeric
antigen receptor] T-cell therapy are a little
more complicated because patients have to go
to the hospital sometimes, but our research
staff has been great in supporting those and
working hard to offer those treatments to
patients,” said Kim.

CREDIT: NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES-ROCKY MOUNTAIN LABORATORIES, NIH

for community-based oncologists, allowing
THE DOWNSTREAM EFFECTS OF the
in-house providers to share the latest COVIDcoronavirus disease 2019 (COVID-19) on
19–related news and information.
patients with cancer have become
“We have a COVID-19 site with
apparent over the past few months,
expanded chapters within it,” said
according to Edward S. Kim, MD,
Kim. “Some of the pages we were
who maintains that the onus is on
updating every couple of hours based
the oncology field to provide clinical
on how guidance was changing.”
guidance on best practices in the
Investigators at Levine Cancer
absence of definitive data.
Institute began work on EAPathways
In a virtual presentation during
Edward S. Kim, MD
in 2014. The platform outlines clinthe 2020 American Society of
ical treatment pathways, palliative care and
Clinical Oncology Direct Highlights
social work pathways, and the real-time availwebcast, a program developed by Physicians’
ability of clinical trials across more than
Education Resource®, LLC (PER®), Kim, chair
15 solid tumors and several hematologic
of the Department of Solid Tumor Oncology
malignancies. EAPathways was developed
at Levine Cancer Institute, Atrium Health, in
to standardize cancer care at communiCharlotte, North Carolina, said the COVID-19
ty-based oncology practices across the
pandemic has reduced cancer screening and
Carolinas HealthCare System (now Atrium
diagnostic testing as well as the volume of
Health) by providing equal access to data that
clinical trials and research being conducted.
can guide treatment decisions and clinical
The outbreak has also resulted in fewer
trial enrollment.2
patient visits and referrals, which has led to
disruptions in cancer care and a resulting
Additionally, on April 20, 2020, investirise in the use of telemedicine.1
gators at Levine Cancer Institute published
their institutional experience in managing
Despite these changes, the goals in any
patients with cancer during the pandemic
individual practice pertaining to patient
in JCO Oncology Practice. In the paper, the
and staff safety and best practices for
authors delineate their management stratecancer care should remain the same, said
gies for supportive and radiation oncology,
Kim. To keep oncology care on track during
clinical trial operations, and surgical interthis critical time in medicine, Levine
ventions, among other COVID-19–conscious
Cancer Institute launched a COVID-19
therapeutic practices.3
section on its EAPathways web platform

COVID-19 in the Clinic

The sobering fact is that despite all of the necessary preparations
and the lead time we had, we have struggled with the observed
case-fatality ratio in the United States.”
—SAAD Z. USMANI, MD

created disease-specific guidelines for
Wherever possible, telemedicine is used to
common treatment interventions in an
provide access to providers, reduce exposure
effort to mitigate COVID-19 exposure among
to COVID-19, and facilitate more frequent
patients with cancer.4
check-ins with patients, said Kim.
“Patient perceptions have changed,” Kim
Atrium Health has also taken action to
said. “[Patients] are fine accepting data and
minimize disease spread. The cancer center
results over the phone or [via] video. They are
has implemented drive-through COVID-19
fine with delaying treatment. We’re continutesting. At the point of testing, patients are
ing to learn about the virus. Ultimately,
assigned a risk score ranging from 0 to 6.
we don’t know what the impact down the
Patients with a score of greater than 3 are
road will be.”
admitted to the hospital, and patients with a
Saad Z. Usmani, MD, division chief of the
score of 3 are admitted to the second floor, or
plasma cell disorders program and director
“acute care” unit, of Atrium Health’s COVIDof clinical research in hematologic malig19 Virtual Hospital. Patients under acute
nancies at Levine Cancer Institute,
care have moderate symptoms and
provided additional perspective
receive home monitoring, 24/7 nurse
during the presentation.
coverage, community paramedicine
“The sobering fact is that despite
and/or daily nurse visits, and daily
all of the necessary preparations
virtual provider rounds. Patients
and the lead time we had, we
with a score of 0 to 2 are housed on
have struggled with the observed
the first floor, or the “observation”
case-fatality ratio in the United
floor, of the virtual hospital. Patients
Saad Z.
Usmani, MD
States,” Usmani said.
under observation have limited
As testing ramped up around
symptoms and receive an everythe United States, a report from the CDC
other-day phone assessment from a nurse and
showed that patients aged 18 to 64 years
24/7 physician call coverage.4
were as likely, if not more likely, to test
“We’re continuing to do this,” said Usmani,
positive for COVID-19 as older patients,4
“because the pandemic is not over yet.” n
explained Usmani.
However, results from another CDC report
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Chasing a Cure
in Lung Cancer
Kris Urges Pushing Forward in COVID-19 Era

THE TREATMENT OF PATIENTS with
metastatic lung cancer today bears scant
resemblance to what it was when Mark G.
Kris, MD, entered the field 4 decades ago.
Back then, patients with disease that had
spread to the liver would be sent directly
into trials of experimental drugs because
there were no therapies for this population.
“If you were going to go on a National Cancer
Institute trial, any drug that they had would
be given to you as the first treatment—any
drug, whether it had any relevance to lung
cancer or not,” Kris recalled in an interview
with OncologyLive®.
The picture is far different now, when therapies for patients with non–small cell lung
cancer (NSCLC) include a growing menu of
molecularly targeted agents and checkpoint
blockade immunotherapies. Rapid declines in
death rates due to lung cancer have fueled the
most pronounced single-year drop in overall
cancer mortality ever observed in the United
States (2.2%, 2016-2017).1
Now, because of coronavirus disease 2019
(COVID-19), the lung cancer landscape is
undergoing another transformation, as are
all branches of medicine in the United States
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and globally. Kris, who is the William and
Joy Ruane Chair in Thoracic Oncology at
Memorial Sloan Kettering Cancer Center
(MSK) in New York, New York, learned on
the fly how to continue treating patients with
cancer when the region became an early
epicenter of the pandemic in March. Although
elective surgeries and routine medical
visits were put on hold, the treatment of
patients with lung and other forms of cancer
had to march on.
“I think the message is, you can’t stop the
delivery of care for people with lung cancers,”
said Kris, who works as an attending physician for MSK’s Thoracic Oncology Service
after serving more than 20 years as the division’s chief. “So, our challenge is, how do we
continue to provide the same level of care and
the right decision-making when there is this
unbelievable force pervading everything?”
How best to care for patients during the
pandemic will be among the topics discussed
during the 15th Annual New York Lung
Cancers Symposium® on November 7. The
conference, hosted by Physicians’ Education
Resource®, LLC (PER®), will be held as a live
virtual meeting. Kris is chairing the program

along with Roman Perez-Soler, MD, chairman of the Department of Oncology and
chief of the Division of Medical Oncology at
Montefiore Medical Center and deputy director of the Albert Einstein Cancer Center, both
in the Bronx, New York.
The pandemic has made its mark on the
agenda at Kris’ impetus. Balazs Halmos, MD,
MS, director of thoracic oncology and clinical
cancer genomics at Montefiore, is scheduled
to discuss the lessons for lung cancer care
from the pandemic as the closing lecture.
The meeting will likely include a session
on how to use teleoncology to provide care
effectively and appropriately in the age of
COVID-19, Kris said.
The need for such guidance is clear, according to Kris: For all their years of study,
doctors, like everyone else, are wrestling
with new technology as they figure out how
to manage videoconference software during
patient visits and consultations with fellow
doctors. “Think how much we could have
advanced for all the time that every person
has said, ‘Can you hear me now? Can you
see me now?’ ” Kris said with a laugh. “How
many times a day do we say that, you know?

© PHOTO CREDIT

by LARRY HANOVER

Lung Cancer
has been a hallmark of Kris’ research. In
1981, he was among the first investigators
to report Kaposi sarcoma and Pneumocystis
Epidemiology
pneumonia
among homosexual men in New
1981—Case report of Kaposi sarcoma and Pneumocystis pneumonia among otherwise MMWR Morb Mortal Wkly Rep.
York City and California, an important obserhealthy homosexual men is an early contribution to HIV/AIDS research.
1981;30(25):305-308.
vation for subsequent research into HIV and
Emesis
AIDS.2,3 In the lung cancer field, his research
1985―Studies describe onset and severity of delayed nausea and vomiting more than
J Clin Oncol.
24 hours after cisplatin therapy
1985;3(10):1379‑1384.
has helped advance chemotherapy, antiJ Clin Oncol.
1988―Serotonin antagonist is evaluated as an antiemetic for patients receiving
nausea medication strategies, and targeted
1988;6(4):659‑662.
chemotherapy associated with nausea and vomiting.
therapies (TABL E 1 2 ,4 -11 ).
J Natl Cancer Inst.
1997―Neurokinin-1 receptor antagonist is explored for preventing delayed emesis
Notably, Kris and colleagues conducted
1997;89(11):817-818.
after cisplatin therapy.
research that helped pave the way for the
Chemotherapy
approval of gefitinib (Iressa), the first EGFR1986―Phase 1 study of taxol in patients with advanced solid tumors delivers early
Cancer Treat Rep.
targeted therapy for NSCLC, which the FDA
findings on dosage and toxicities.
1986;70(5):605‑607.
authorized for an unselected patient populaAnn Thorac Surg.
1993―A preoperative chemotherapy regimen of mitomycin plus vindesine or
tion in 2003.9,12 Gefitinib was withdrawn from
vinblastine and high-dose cisplatin leads to high response and resection rates in stage 1993;55(6):1365-1374.
IIIA (N2) NSCLC.
the market 2 years later but reintroduced in
Targeted therapy
2015 as a first-line treatment for patients with
2003―Gefitinib, an EGFR inhibitor, improves disease-related symptoms and results in
JAMA.
EGFR-mutated metastatic NSCLC.13
partial radiographic responses in unselected NSCLC patient population.
2003;290(16):2149-2158.
In 2008, Kris was among investigators
Proc Natl Acad Sci U S A.
2004―Never smokers with EGFR mutations are identified as a subset of patients with
from cancer centers throughout the United
2004;101(36):13306-13311.
NSCLC who are sensitive to EGFR inhibitor therapy.
States who formed the Lung Cancer Mutation
Molecular profiling
Consortium; their findings led to the iden2014―The Lung Cancer Mutation Consortium identifies actionable oncogenic drivers in JAMA.
tification of the major driver mutations in
64% of lung adenocarcinomas.
2014;311(19):1998-2006.
NSCLC such as EGFR, ALK, BRAF, MET, and
NSCLC, non–small cell lung cancer.
ERBB2 alterations.14
To Kris, the unfolding EGFR story in NSCLC
reveals the therapeutic implications of learning the molecular and biologic characteristics
And not everybody is technology savvy for an
isn’t a person nowadays who gets treated by
of cancer. “A better biologic understanding
interactive telemedicine session.”
just 1 specialist,” Kris said. “Whether or not
gives you a better chance to match a treat“Institutions were not geared up” for the
other modalities are added is very patient
ment to the cancer in that person,” he said.
advent of telemedicine, he added, noting that
specific. However, what isn’t specific is the
“That’s something we’ve struggled
MSK “went from about 100 telemedicine
discussion. There needs to be a
to do, instead of giving treatment
visits a day to something like 1400 a day
discussion about whether there is a
X to everybody. We’re trying to
by April.”
role for other treatments.”
carry that paradigm forward as
Although the virtual symposium will not
much as we can.”
have the same vibe as an in-person meeting,
RESEARCH ACHIEVEMENTS
Kris’ efforts to advance the field
the program will offer opportunities for the
Early in his career at MSK, where he
have placed him in the forefront of
open discussions that have become a feature
joined the staff in 1983, Kris learned
lung cancer research for years, noted
of the gathering. Kris recalled a case study
the value of collaboration with
Paul A. Bunn Jr, MD
Paul A. Bunn Jr, MD, a 2014 Giants of
discussion from last year’s symposium about
other specialists. “I was very lucky
Cancer Care® award winner who worked with
whether to care for a patient with a small
because I was allied here with our surgeons.
tumor with surgery, radiation, or an ablative
They knew everything about the illness,
Kris on the consortium and other projects.
procedure. Such discussions mirror debates
including where the problems were and
“He was involved in the earliest trials
held at the institutional level, he noted.
those cases where they performed successof platinum-based chemotherapy in both
This year’s agenda also includes several
ful surgery but the patient didn’t survive
small and non–small cell lung cancer,” said
tumor board–style case-based discussions,
because the cancer grew back,” Kris said.
Bunn, distinguished professor of medicine
along with presentations on best practices for
“It was the surgical leadership that dragged
and the James Dudley Chair in Lung Cancer
the use of immunotherapy in patients with
all of us into trying to develop adjuvant
Research at the University of Colorado School
NSCLC and small cell lung cancer and on
treatments, because they saw that patients,
of Medicine in Aurora. “He’s been interemerging molecular targeting strategies.
despite a successful surgery, had metastasis
ested in all phases—more in treatment of
There will be an emphasis on multidisciat some point.”
early-stage patients, including use of adjuplinary care. “One overarching change in
Searching for the underlying causes of
vant and neoadjuvant chemotherapy. He’s
lung cancer treatment is that there really
cancers and new therapies to treat patients
also been involved in determining whether
TA B L E 1 . K R I S ’ R E S E A R C H S A M P L E R : S E L E C T C O N T R I B U T I O N S 2 , 4 - 1 1

Key findings

Citation

Vol. 21 | No. 16 | AUGUST 2020

27

Lung Cancer
TA B L E 2 . P H A S E 3 I M M U N O T H E R A P Y T R I A L S I N A D J U VA N T N S C L C S E T T I N G S a

Agent

Description

Estimated enrollment

Trial name
(ClinicalTrials.gov identifier)

Durvalumab
(Imfinzi)

Durvalumab vs placebo in patients
with stage IB, II, or IIIA completely
resected NSCLC

1360

BR31 (NCT02273375)

Atezolizumab
(Tecentriq)

Atezolizumab vs BSC after adjuvant
cisplatin-based chemotherapy in
completely resected stage IB, II, or
IIIA NSCLC

1280

Impower010 (NCT02486718)

Pembrolizumab
(Keytruda)

Pembrolizumab vs placebo
in patients with stage IB, II,
or IIIA NSCLC after complete
surgical resection +/- adjuvant
chemotherapy

1177

KEYNOTE-091; PEARLS
(NCT02504372)

Nivolumab
(Opdivo)

Nivolumab vs observation in patients
with stage IB, II, or IIIA NSCLC after
complete resection with or without
adjuvant chemotherapy and/or RT

903

ANVIL (NCT02595944)

BSC, best supportive care; NSCLC, non–small cell lung cancer.; RT, radiation therapy.
a
All trials are ongoing but no longer recruiting participants.

pathologic response to neoadjuvant chemoreceived pembrolizumab (Keytruda), a PD-1
therapy would be predictive of cure and
inhibitor, during the KEYNOTE-001 trial
improve survival. Early data showed that
(NCT01295827). Historically, the OS rate for
pathologic response will predict disease-free
this population has been about 5.5%.15
and ultimate survival.”
Kris said he has seen a similar longerMelissa L. Johnson, MD, remembers Kris not
term OS trend in clinical practice and that
only for his groundbreaking research
these patients can be described
but also for his mentorship during her
cured. “[Patients] should say it: ‘I
fellowship in medical oncology and
had cancer, it’s gone, it’s 5 years
hematology at MSK, which included a
now, it hasn’t come back,’ ” Kris said.
year as a chief fellow.
“I say that you’re cured, or at least
“MSK is such a wonderful place,”
that should definitely be the goal
said Johnson, who is associate direcof therapy. But people are afraid to
tor of lung cancer research at Sarah
say it. [Doctors are] afraid to tell the
Melissa L.
Cannon in Nashville, Tennessee.
patient, ‘You might be cured.’ We
Johnson, MD
“So many leaders who are [on the]
don’t want to give people unrealistic
cutting edge come together there. There’s so
hope. But, you know, that’s the fact.”
much innovation there. To me, Mark Kris rose
He is most enthusiastic about potentially
above them all. He treated everyone the way
curative emerging strategies. “The bottom
he’d want to be treated. He had a commonline is to cure,” Kris said. “Things that have
sense approach to his leadership that was
a chance to cure people with advanced lung
refreshing and fair.”
cancers are to me the most exciting.”
According to Kris, the most dramatic development today in lung cancer treatment relates
CURATIVE TRENDS
to the benefit of osimertinib (Tagrisso) in
In taking stock of changes in lung cancer
patients with early-stage EGFR-mutant NSCLC
care, Kris noted that a significant number
reported in interim findings from the phase 3
of patients who were treated with immune
ADAURA trial (NCT02511106). The study
checkpoint inhibitor (ICI) therapy are reaching
randomized 682 patients with stage IB, II,
the 5-year mark without a recurrence. At the
or IIIA disease who had undergone complete
2019 American Society of Clinical Oncology
resection with or without chemotherapy to
Annual Meeting, Garon et al reported a
receive either osimertinib at 80 mg daily or
5-year OS rate of 23.2% overall and 29.6%
placebo. Patients received treatment for
for PD-L1–positive disease among patients
3 years, or until disease recurrence or
with newly diagnosed advanced NSCLC who
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discontinuation criteria were met. The primary
end point was investigator-assessed diseasefree survival (DFS) in patients with stage II or
IIIA disease.16
Findings showed an 83% improvement in
the median DFS of patients with stage II or
IIIA disease who received adjuvant osimertinib versus placebo (HR, 0.17; 96% CI, 0.12-0.23;
P < .0001). The median DFS for patients
who received osimertinib (n = 233) was not
reached (NR; 95% CI, 38.8-not calculable [NC])
compared with 20.4 months (95% CI, 16.6-24.5)
for those who received placebo (n = 237). In
the overall study population, the median DFS
for participants who received osimertinib
(n = 339) was NR (95% CI, NC-NC) versus
28 months (95% CI, 22.1-35.8) for those who
took the placebo (n = 343), which translated
into an HR favoring osimertinib therapy of
0.21 (95% CI, 0.16-0.28; P < .0001).16
The ADAURA results support the use of
molecular testing for every patient with
NSCLC who is a candidate for surgery, Kris
said. “This is a trial that will truly change
how we care for people with EGFR-mutant
lung cancer,” he said. “I think all the patients
with an EGFR mutation and a successful
lung cancer surgery will be offered osimertinib after the conclusion of chemotherapy, if
appropriate by their stage, and radiation, if
appropriate by their stage.”
Another key development involves use of
the PD-L1 inhibitor durvalumab (Imfinzi) for
patients with unresectable stage III NSCLC
whose disease has not progressed after concurrent platinum-based chemoradiation therapy.
The FDA approved the PD-L1 inhibitor for
this indication in February 2018 based on the
results of the PACIFIC trial (NCT02125461), in
which patients received durvalumab at
10mg/kg of body weight or placebo.17
In the study, the median progression-free
survival (PFS) with durvalumab (n = 473) was
16.8 months versus 5.6 months with placebo
(n = 236), resulting in a 48% reduction in the
risk of disease progression or death (stratified
HR, 0.52; 95% CI, 0.42-0.65; P < .001).18 The PFS
rates for durvalumab compared with placebo,
respectively, were 55.9% versus 35.3% at 12
months and 44.2% versus 27.0% at 18 months.18
“We went for decades without improving
upon giving chemotherapy and radiation
for people with locally advanced but not
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metastatic cancer—people who were not able
to have surgery,” Kris said. “We tried all
kinds of things. Nothing helped. In fact, some
things harmed. Suddenly, by giving a year
of durvalumab, more people are cancer-free
afterward and more people are cured.”
Kris said that several large clinical trials
testing ICIs in postoperative and preoperative
settings in NSCLC have been completed and
results are awaited. In the adjuvant setting,
phase 3 trials evaluating these strategies are
ongoing with the following estimated enrollments: pembrolizumab after surgical resection
(KEYNOTE-091; PEARLS; NCT02504372), with
1177 participants; durvalumab in completely
resected NSCLC (BR31; NCT02273375), 1360;
atezolizumab (Tecentriq) after resection and
chemotherapy (IMpower010; NCT02486718),
1280; and nivolumab (Opdivo) after surgery
and chemotherapy (ANVIL; NCT02595944),
903 (TABLE 2).19
On the targeted therapy front, Kris said
investigators continue to develop drugs
directed at genetic mutations in NSCLC. So
far this year, the FDA has approved selpercatinib (Retevmo) for patients with RET
fusion–positive tumors, capmatinib (Tabrecta)
for MET exon 14 skipping mutations, the
combination of ramucirumab (Cyramza) plus
erlotinib (Tarceva) for EGFR exon 19 deletions
or exon 21 (L858R) mutations, and an
expanded indication for brigatinib (Alunbrig)
in ALK fusion–positive disease.20
“These drugs chip away at [the cancer
burden of individual patients], but they’re
not yet part of a curative package,” Kris said
about targeted therapy in general. “They
shrink the cancer; they shrink it well for a
period of time, but it doesn’t lead to a cure.
Trying to parlay that information to cure is
our challenge.”
Kris wishes oncologists had more influence over 1 critical issue in lung cancer
care: persuading primary care doctors to
screen patients who are considered at high
risk of developing lung cancer with low-dose
computed tomography. The US Preventive
Services Task Force has proposed new criteria
that would expand the eligibility criteria and
risk threshold for annual screenings to encompass adults aged 50 to 80 years who have a 20
pack-year smoking history, currently smoke,
or have quit within the past 15 years.21
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Despite the potential to save thousands of
lives, the uptake of screening is typically
estimated at about 10% of eligible patients,
Kris noted. “If you don’t screen for breast
cancer, it’s like a moral failing,” he said. “If
you don’t screen for lung cancer, people don’t
consider it a moral failing.”
Furthermore, he wishes he could persuade
physicians nationwide to take the step of
sending anyone whose scan shows possible
signs of lung cancer for a tissue biopsy.

Mark G.
Kris, MD
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COVID-19 IMPACT ON PATIENTS
As investigators continue to pursue curative
strategies, the COVID-19 pandemic is casting a long shadow on clinical care. Kris, who
spends about 40% of his time seeing patients,
has made the adjustment to conducting telehealth visits, although the proportion reduced
as the number of COVID-19 cases in the New
York area diminished toward the summer. It
was helpful that testing became readily available at the hospital so a patient’s status could
be determined before treatment, he said.
Nevertheless, COVID-19 has changed the
entire environment of cancer care. “All the
concerns that a person has had with fighting
lung cancer are there,” Kris said. “Nothing
has changed, and now there’s COVID-19
on top of that. And, you know, the average
person with lung cancer in the United States
is 71 years old, and a huge proportion of
them have COPD [chronic obstructive pulmonary disease] or other comorbid illnesses
from their smoking. When you look at a list
of anybody who’s high risk, these are the
people, so it’s very, very frightful.”
What’s also disconcerting, he said, was an
unintended consequence of trying to counter
the highly contagious nature of COVID-19: for
several months, limited visitor policies meant
patients at in-person appointments lost the
ability to have family or friends physically
present not only to support them emotionally
but also to help them digest all the information that doctors provide.
“We tell people to put your care team
together; have the people who are important to you be at the visit to be your second set
of ears, to ask the questions that you might
forget,” Kris said. “And for a while, that was
gone. That was and continues to be a real
hardship for patients,” but he notes that as of
early August, restrictions had been relaxed
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on allowing inpatients and some outpatients
to have visitors.
Although patients with lung cancer tend not
to be risk-takers, the stress of staying safe
during the pandemic also can take its toll.
“Our lives are not staying home,” Kris said.
“Our lives are going out. They’re seeing our
children, our grandchildren, going to the
Jersey Shore. That’s what their lives are. This
is not life to them. It’s not their life, and that’s
the problem. They have this tremendous fear
[about COVID-19], and rightly so.” n
For a full list of references,
see the article at
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Utility of Plasma-Based NGS Expands in NSCLC
AS THE ROLE OF targeted therapy

important to deliver personalized medicine,
[but] how should we go about identifying
gains momentum in non–small cell lung
these patients?”
cancer (NSCLC), plasma-based next-genAlthough the utility of liquid biopsy
eration sequencing (NGS) continues to
remains a widely debated topic in oncology,
offer a minimally invasive, highly specific
modality to identify patients with actionAggarwal suggested that in cases of inadable alterations, said Charu
equate or unavailable tissue,
Aggarwal, MD, MPH, in a virtual
plasma-based testing could idenpresentation during the 4th
tify actionable targets including
Annual International Congress on
mutations, copy number alterOncology and Pathology™.1
ations, gene fusions, and DNA
methylation (FIGURE). Additionally,
The technology, which provides
the ability to personalize treatshe suggested that concurrent
tissue and plasma testing should
ment, could improve outcomes,
Charu Aggarwal,
be considered in patients with
minimize potential immunotheraMD, MPH
newly diagnosed NSCLC for which
py-induced myelosuppression, and
adequate tissue is available.
lower overall adverse effects for patients
Among potentially identifiable markers,
with NSCLC, said Aggarwal, who is the
multiple FDA-approved agents are available to
Leslye M. Heisler Associate Professor
treat patients who harbor alterations in EGFR,
for Lung Excellence in the Division of
Hematology-Oncology at the Perelman
ALK, ROS1, BRAF, MET, RET, and NTRK.
School of Medicine of the University of
Pennsylvania in Philadelphia.
DATA TO SUPPORT
“Based on an improved understanding
PLASMA-BASED NGS TESTING
of the lung cancer biology, we have been
Findings from a prospective cohort study, of
able to now dissect lung cancer, especially
which Aggarwal was the lead author, showed
NSCLC, into several distinct buckets, which
that adding plasma-based NGS to tissueare increasingly becoming actionable,”
based testing led to markedly improved
Aggarwal said. “We know that lung cancer
detection of targetable mutations in patients
is complex and that tremendous progress
with stage IV NSCLC.2 Moreover, as more
has been made. We [also] know that it’s
patients with actionable targets were

32

Vol. 21 | No. 16 | AUGUST 2020

identified, NGS improved the delivery of
molecularly guided therapy.
Of 323 patients, actionable mutations
were detected in 20.5% who underwent
tissue testing alone. When plasma testing
was added, 35.8% of patients had a targetable alteration identified.
Results from the Noninvasive vs Invasive
Lung Evaluation (NILE) study (NCT03615443)
demonstrated a similar rate of guidelinerecommended biomarker detection, but with
a faster turnaround time, with liquid biopsy
compared with tissue biopsy.3
In the study, the addition of the
Guardant360 NGS panel to tissue biopsy
increased the rate of biomarker detection by 48%. Additionally, the results
of the liquid biopsy were delivered
within 9 days versus 15 days with tissue
biopsy (P < .0001).
Data from a post hoc analysis of the
phase 3 AURA3 trial (NCT02151981)
demonstrated similar response rates and
progression-free survival for patients
with EGFR T790M-positive NSCLC treated
with osimertinib (Tagrisso) regardless
of whether tumor- or plasma-based
testing was implemented.4 Moreover,
the study results suggested that some
patients with EGFR T790M-positive
NSCLC as determined by a validated
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FIGUR E. Tissue Versus Plasma-Based Testing

in Non–Small Cell Lung Cancer1

Tissue

Plasma

Convenience
Speed
Sensitivity
Specificity

plasma-based assay could avoid invasive
tumor-based testing.
The findings also suggested that upon
T790M-negative results, concurrent plasma
and tissue testing should be implemented to
rule out false negatives.
LIMITATIONS OF NGS

Although the specificity of tumor biopsy
and liquid biopsy are high, the sensitivity

of blood-based testing is lower than that
of tissue-based testing. Moreover, because
liquid biopsy measures the amount of circulating tumor DNA (ctDNA) in the blood that
is shed from the tumor, the modality may
have less success in low-shedding intrathoracic tumors, for example, or tumors with
low tumor burden.
Of particular interest is the fact that
allelic fraction does not correlate with
response with liquid biopsy. Also, patients
who have visceral metastases have a
higher rate of ctDNA and therefore a
higher rate of detection of targetable mutations, Aggarwal said.
THE FUTURE OF PLASMA-BASED TESTING

Beyond alteration identification, evidence
has shown that ctDNA testing could have
utility in monitoring resistance to treatment, measuring minimal residual disease
in early-stage NSCLC, predicting potential

Conference Highlights
postsurgery relapses, and detecting tumor
mutational burden.
Although more research is needed to
flesh out the full utility of plasma-based
testing, the modality is “here to stay,”
Aggarwal said. “Beyond lung cancer, there
are certain applications that are being
used that are cancer specific and platform
specific that are going to be very useful in
the future,” she said.
“Plasma NGS is a powerful tool for
targeted therapy. [It] is an easy, fast, and
minimally invasive way to rule in a mutation. I suggested an algorithm [that] I use in
my clinic in case of inadequate or unavailable tissue. [This has] truly given us an
[alternate testing] option and a way to offer
personalized therapy to our patients,”
Aggarwal concluded. n
For a full list of references,
see the article at bit.ly/2DCitkf.

New Algorithms May Be Prognostic in Endometrial Cancer
by HALEY VIRGIL

HISTOLOGIC MOLECULAR SUBTYPING

“FIGO staging is how much the tumor
has involved both the uterus and myomeplus clinical staging are traditionally used
to categorize endometrial cancer subtypes;
trial thickness, as well as either adjacent
however, incorporating new diagnosorgans or distant organs,” she said. “These 2
[factors] are predominantly what is
tic algorithms may have clinical
currently used to predict prognosis
implications for treatment, Lauren
and therapy for [patients with] endoRitterhouse, MD, PhD, said in a
virtual presentation during the 4th
metrial cancer.”
Annual International Congress on
Oncology and Pathology™.1
MOLECULAR SUBTYPES OF
ENDOMETRIAL CARCINOMA
Histologic subtypes include
serous carcinoma and clear cell
In a 2013 study from The Cancer
Lauren Ritterhouse,
carcinoma of the endometrium,
Genome Atlas (TCGA), 4 molecMD, PhD
which are based on their archiular subtypes for endometrial
cancer were proposed: POLE ultramutated,
tectural features. The most common
microsatellite instability (MSI) hypermusubtype is endometrioid-type endometrial
cancer. Clinical staging for endometrial
tated, copy number low, and copy number
cancer has traditionally been based on
high.2 These subtypes were based on driver
histology and International Federation of
mutations, molecular mutational signatures
Gynecology and Obstetrics (FIGO) staging,
and profiling, and copy number alterations
said Ritterhouse, who is associate direcin tumor mutational burden (TMB),
Ritterhouse explained (T A B L E ).1
tor of the Center for Integrated Diagnostics
and an assistant professor of pathology at
POLE-mutated tumors have a very
Massachusetts General Hospital, as well as
high TMB and are characterized by a
an assistant professor at Harvard Medical
C to A transversion mutational signaSchool, in Boston.
ture. The MSI-high tumors are known to

have defects in mismatch repair and have
very high numbers of mutations, according to Ritterhouse. The copy number–high
group did not have many mutations,
although it had a high number of copy
changes; this group was also characterized
as having TP53 gene mutations. Notably,
the study included patients with serous
carcinomas of the endometrium, tumors
that typically harbor TP53 mutations. The
final group, the copy number–low group, is
sometimes referred to as having no specific
molecular profile due to its lack of mutations
and dearth of copy number changes.
“[Although] it is very interesting biologically that we can form these molecular
subtypes of endometrial cancer, what made
this study most intriguing was they were
stratified by survival,” Ritterhouse said. Of
the 4 subtypes mentioned, POLE-mutated
tumors had a progression-free survival of
100% in the particular cohort analyzed. The
group that had many serous tumors, copy
number alterations, and TP53 mutations
had the worst survival of all 4 subtypes.
The other 2 groups—MSI and copy
Vol. 21 | No. 16 | AUGUST 2020
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T ABLE. Molecular Subtypes of Endometrial Carcinoma1

Molecular subtype

Histotype

TMB

Copy number alterations

POLE-mutated

Endometrioid

Very high

Low

MSI

Endometrioid

High

Low to intermediate

Copy number low

Endometrioid

Low

Low to intermediate

Copy number high

Serous

Low

High

MSI, microsatellite instability; TMB, tumor mutational burden.

number low—were found to have intermediate outcomes.
The POLE-mutated and MSI groups were
enriched for having patients with highergrade endometrioid tumors, whereas the
copy number–low group was enriched for
having patients with lower-grade endometrioid tumors, Ritterhouse explained.
POLE AND MSI UNSTABLE TUMORS

The POLE-mutated and the MSI unstable
tumors had high TMB; however, the average was higher in POLE-mutated tumors,
with more than 200 mutations per megabase. “The reason I wanted to highlight
this is because of the recent FDA approval
that has to do with having high TMB,”
Ritterhouse said.
Because these tumors have hundreds
of mutations per megabase, patients with
either POLE-mutated or MSI tumors meet
the criteria for immune checkpoint inhibition with an FDA-approved tumor agnostic
therapy. “For example, there’s pembrolizumab [Keytruda], which has been approved
for patients with unresectable or metastatic
tumors who have progressed following prior
therapy,” Ritterhouse explained. “The POLEmutated tumors would fall under the recent
FDA approval for tumors with TMB greater
than 10 mutations per megabase.”
For MSI and POLE-mutated tumor types
that have many mutations, a subset of those
mutations will be expressed and translated
into novel peptides that are then processed
and loaded onto the major histocompatibility complex and recognized as a neoantigen
by the immune system, Ritterhouse said.
The concept is that generating a large
amount of neoantigens will help stimulate T cells to kill tumor cells. By “releasing
the brakes of the immune system,” she
said, a synergistic response is achieved,
which is why patients with POLE-mutated
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tumors experience improvement even without immunotherapy.
In another study, investigators performed
similar molecular subtyping to that done
with the TCGA data set but instead focused
on endometrioid histology.1 Patients with
POLE-mutated tumors were found to
have better outcomes compared with the
other subtypes; however, some of those
patients still experienced recurrence or
died of their disease. With regard to the
TP53-mutated tumors, even patients with
endometroid histology were found to have
worse outcomes. “That difference in outcome
stayed the same, even when we exclude
all the tumors with serous histology,”
Ritterhouse said.
Additionally, investigators observed that
once tumor recurrence had occurred, the
TCGA molecular subtypes might have less
prognostic significance with regard to the
POLE-mutated, MSI, and no specific molecular profile groups. “If there is a recurrence,
this molecular subtyping might not have as
much prognostic utility as it might in the
up-front setting,” Ritterhouse noted.
POLE HOTSPOT MUTATION ANALYSIS

Molecular subtyping can be incorporated into clinical practice through the
implementation of diagnostic algorithms,
Ritterhouse said. One algorithm, published
in the International Journal of Gynecological
Pathology,3 focuses on initially classifying
patients through POLE hotspot mutation
analysis. This can be approached in different ways: through finger sequencing of
the 2 hotspots; as part of a next generation sequencing targeted panel; or by using
SNaPshot, a cheaper, faster method to
confirm a POLE hotspot mutation.
Patients who test positive are categorized under the POLE-mutated molecular
subtype, whereas negative testing indicates

the need to look at the DNA mismatch repair
immunohistochemistry (IHC). If deficient
mismatch repair is observed, the tumor
would be categorized as MSI high; if the IHC
is intact, additional IHC staining for p53
should be performed.
From there, if aberrant staining is
observed, the tumor would be categorized as
copy number–high, TP53-abnormal molecular subgroup. A tumor that shows normal
or wild-type staining is categorized as copy
number low. “With the exception of the
POLE-hotspot mutation analysis, most of
[these algorithms] would be pretty easy to
incorporate into regular clinical practice,”
Ritterhouse said.
Similar diagnostic algorithms have
been tested in trials such as PORTEC-4a
(NCT03469674), which used an integrated
molecular risk profile in endometrial cancer
to determine adjuvant treatment. The
algorithm separated the current high-intermediate risk group of endometrial cancer into
3 groups: favorable, intermediate, or unfavorable. Based on the molecular profile, adjuvant
treatment was determined: observation for
favorable profile, vaginal brachytherapy
for intermediate profile, and external beam
radiotherapy for unfavorable profile.4
Patients harboring a POLE mutation were
categorized as having a favorable prognosis.
Those who did not have a mismatch repair
deficiency were then stratified into CTNNB1
wild-type or CTNNB1-mutant populations,
which were classified as favorable or intermediate prognoses, respectively. Patients
with substantial lymph-vascular space invasion, a TP53 mutation, or greater than 10%
L1 cell adhesion molecule expression were
ranked had the most unfavorable prognosis.
Based on these findings, there is reason to
believe that combining molecular subtyping
and diagnostic algorithms presents not only
interesting implications regarding immunotherapy but also a better way to categorize
and predict patient outcomes. Although
more data are needed and implementing
certain testing aspects of diagnostic algorithms may prove challenging in a clinical
setting, there is potential to change practice,
Ritterhouse concluded. n
For a full list of references,
see the article at bit.ly/3aj4qvR.
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PD-1 Inhibitors Offer Mixed Value in BRAF-Mutated Melanoma
by JASON HARRIS

FOR PATIENTS WITH BRAF-mutated mela-

pembrolizumabat a flat dose of 200 mg (n = 514)
or placebo (n = 505) every 3 weeks, for a total of
noma, single-agent PD-1 blockade induces
18 doses or until disease recurrence or unachigh rates of relapse-free survival (RFS).
However, the role of anti–PD-1/PD-L1 agents
ceptable toxicity.
in addition to BRAF/MEK therapy
The combination of BRAF plus
compared with BRAF/MEK therMEK inhibition also is showing
long-term benefits in the adjuvant
apy alone remains unclear in this
setting in patients with stage III
patient population, said Jeffrey S.
BRAF V600-mutant melanoma. In
Weber, MD, PhD.
a 5-year analysis of findings from
Weber, deputy director of the
the COMBI-AD trial, the combinaLaura and Isaac Perlmutter Cancer
Center at NYU Langone Health and
tion of dabrafenib (Tafinlar) plus
Jeffrey S. Weber,
®
a Giants of Cancer Care award
trametinib (Mekinist) resulted in
MD, PhD
a 52% RFS rate (95% CI, 48%-58%)
winner in 2016, reviewed the
compared with 36% with placebo (95%
current state of melanoma treatment during
CI, 32%-41%) at 60 months. Median overthe 4th Annual International Congress on
™
Oncology and Pathology .
all survival (OS) was not reached with the
Adjuvant pembrolizumab (Keytruda)
targeted regimen (95% CI, 47.9-not reached)
demonstrated a sustained, clinically
versus 16.6 months (95% CI, 12.7-22.1) with
meaningful improvement in RFS versus
placebo (HR, 0.51 (95% CI, 0.42-0.61).2
placebo in patients with resected high-risk
Hoping to elicit high response rates
stage III melanoma, according to updated
and durable response in treatment-naïve
results from the phase 3 EORTC 1325/
patients with BRAF V600–mutant advanced
KEYNOTE-054 trial (NCT02362594). Weber
melanoma, investigators assessed the
®
said in an interview with OncologyLive that
combination of vemurafenib (Zelboraf) and
cobimetinib (Cotellic) with or without
3-year data from KEYNOTE-054 are identical to phase 3 findings from CheckMate 238
atezolizumab (Tecentriq) in the phase 3
(NCT02388906), for which he served as prinIMspire150 trial (N = 514; NCT02908672).
cipal investigator. He called the updated
As assessed by an independent review
findings “encouraging”: “We’re looking at
committee, the median PFS was 16.1 months
approximately 60% 3-year RFS for the stage
(95% CI, 11.3-18.5) with the triplet compared
IIIA, IIIB, and IIIC patients.”
with 12.3 months (95% CI, 10.8-14.7) with
Weber added that RFS appears to be
the doublet (log-rank P = .1607).3
nearing a plateau, but investigators will
Although objective response rates (ORRs)
not know that for sure until the 4- and
were similar between the arms, the median
5-year data mature.
duration of response was prolonged with
In patients with BRAF-mutated disease
the triplet at 21.0 months (95% CI, 15.1–not
estimable) versus 12.6 months with vemu(n = 440), RFS with pembrolizumab was
62.0% versus 37.1% with placebo (HR, 0.51;
rafenib/cobimetinib (95% CI, 10.5-16.6).
95% CI, 0.36-0.73; stratified log-rank P < .001)
Patients in both arms started vemurafenib
at 960 mg twice daily and cobimetinib
and 61.8% versus 46.5% with pembrolizumab
at 60 mg once daily. Dosages changed on
and placebo, respectively, in those with BRAF
day 22: The dosing of vemurafenib was
wild-type disease (n = 448; HR, 0.66; 95% CI,
reduced to 720 mg twice daily in the trip0.46-0.95; stratified log-rank P = .003).
Overall, the RFS rate was 63.7% with
let arm but remained at 960 mg twice daily
pembrolizumab versus 44.1% with placebo
in the doublet arm. In cycle 2 onward, either
(HR, 0.56; 95% CI, 0.47-0.68; stratified
atezolizumab or placebo was given on days
log-rank P < .001).1
1 and 15 of the 28-day cycle, in addition to
vemurafenib/cobimetinib.
Investigators in EORTC 1325/
Investigators observed no difference in
KEYNOTE-054 randomly assigned patients to

PFS between the arms at 6 months following
randomization, at 77.6% versus 75.3% in the
triplet and doublet arms, respectively. At 18
months, 45.2% of patients were progression
free in the atezolizumab arm versus 36.9% of
those in the placebo arm.
The median overall survival (OS) was
28.8 months versus 25.1 months in favor
of the triplet. Although the OS rate was
nearly identical at 12 months, the 24-month
OS rate was 60.4% versus 53.1% in favor
of the triplet.
The OS and PFS curves separated late,
and when that happens, the HR and P values
generally are not impressive, Weber said.
He noted that the ORRs were similar, at
66.3% in the triplet arm versus 65.0% in
the doublet arm.
The rate of treatment-related adverse events
(TRAEs) was similar between the 2 arms.
Pyrexia (37% with triplet vs 25% with
doublet), arthralgia (36% vs 26%), elevated
alanine aminotransferase (21% vs 14%),
elevated aspartate aminotransferase (22% vs
16%), hyperthyroidism (16% vs 8%), and hypothyroidism (17% vs 6%) were all more common
in the atezolizumab arm. Investigators
concluded these toxicities are consistent with
AEs observed with anti–PD-L1 agents.
Weber noted that toxicity was surprisingly
modest but pointed out that the triplet regimen is expensive, and perhaps just a handful
of patients would benefit from the addition
of atezolizumab. He added that physicians
may prefer to wait to see if outcomes with
the doublet eventually catch up to the triplet results. If the combination is approved, he
does not foresee it becoming widely used.
“You’re treating everybody, continuously, with the BRAF/MEK drugs for life
or until they progress,” he said. “If you
give pembrolizumab first, you give it for
18 months, stop, and then two-thirds [of
patients] may need more treatment up the
road, but maybe one-third don’t. You can
always come back with rescue BRAF/MEK,”
Weber concluded. n
For a full list of references,
see the article at

.

Vol. 21 | No. 16 | AUGUST 2020

35

Clinical Trial In Focus

PA N C R E AT I C C A N C E R

NALIRIFOX Combo Holds Potential
as First-Line Standard in Pancreatic Cancer
by DENISE MYSHKO

hopeful that this study will help answer it.
If successful, this will establish a new baseof care, investigators are testing a novel
combination of chemotherapies for the
line therapy on which to add to therapies
frontline treatment of patients with
in the future.”
metastatic pancreatic ductal adenocarOverall, 53% of patients who have pancrecinoma (mPDAC).
atic cancer present with metastatic disease,
The NAPOLI-3 (NCT04083235) trial is
Wainberg and colleagues noted in a poster
assessing the efficacy and safety of lipopresented at the 2020 American Society
of Clinical Oncology Virtual Scientific
somal irinotecan injection (Onivyde)
Program. The 2 current stancombined with 5-fluorouracil
(5-FU), leucovorin (LV), and oxaldards of care for first-line therapy,
nab-paclitaxel plus gemicitabine
iplatin. The regimen, called
and FOLFIRINOX (LV, 5-FU, irinoteNALIRIFOX, is being compared
with nab-paclitaxel and gemcitcan hydrochloride, and oxaliplatin),
have demonstrated survival rates of
abine, a frontline standard of care
less than a year.3
for mPDAC (F I G U R E ).1 The FDA
has granted a fast track designaThe liposomal formulation
Zev A.
of irinotecan that anchors the
tion for NALIRIFOX in this patient
Wainberg, MD
NALIRIFOX regimen was approved
population, which enables an
by the FDA in October 2015 in combinaexpedited review.2
“The purpose of the study is to see
tion with 5-FU/LV for treating patients with
whether this new regimen is superior to
mPDAC after disease progression following
gemcitabine/nab-paclitaxcel,” lead invesgemcitabine-based therapy.4
Irinotecan liposome injection is a
tigator Zev A. Wainberg, MD, said in an
topoisomerase 1 inhibitor encapsulated in
interview with OncologyLive ®. “We are
a lipid bilayer vesicle or liposome. In mice
trying to answer a question that has not
with human tumor xenografts, liposomal
been answered by the field, and we are
IN AN EFFORT TO define a new standard

EARLY RESULTS SHOW
DISEASE CONTROL

FIG U RE. NALIRIFOX in Frontline Metastatic Pancreatic Cancer1
Phase 3 NAPOLI-3 Trial (NCT04083235)
Experimental arm
NALIRIFOX

• m
 PDAC not previously treated
in metastatic setting
• ECOG PS of 0 or 1
• Adequate blood countsa
• Adequate hepatic functionb
• Creatinine ≥ 30 mL/min
• Prothrombin time and partial
thromboplastin ≤ 1.5 x ULN

N = 750

Eligibility criteria

(Liposomal irinotecan
injection plus 5-FU, LV, +
oxaliplatin)

End points
Primary
•OS

Select secondary
Control arm:
Nab-paclitaxel +
gemcitabine

•PFS
•ORR

ALT, alanine aminotransferase; AST, aspartate aminotransferase; LV, leuocovorin; mPDAC, metastatic pancreatic ductal adenocarcinoma;
ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PS, performance score; ULN, upper limit of normal.
Defined as absolute neutrophil count ≥ 2000/mm3 without the use of hemopoietic growth factors ≤ 7 days prior to administration; platelet
count ≥ 100,00/mm3; and hemoglobin ≥ 9 g/dL obtained ≤ 14 days prior to randomization.

a

Defined as serum total bilirubin ≤ 1.5 x ULN; AST and ALT ≤ 2.5 x ULN, or ≤ 5 x ULN if liver metastases are present.

b
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irinotecan achieved intratumoral exposure of SN-38, its active metabolite, similar
to that of irinotecan hydrochloride at
5-fold lower doses.4
“It has been shown to have a different
pharmacological profile,” said Wainberg,
an associate professor of medicine at the
University of California, Los Angeles
(UCLA), and codirector of the gastrointestinal oncology program at UCLA Medical
Center in Santa Monica. “That has value
in getting better access to cancer cells for
longer durations with the active drug. Our
obligation is to prove that that translates
into clinical benefit.”
Preclinical data suggest that the liposomal formulation of irinotecan results in
longer exposure to the drug compared with
the nonliposomal form, a characteristic that
appears to be more important to promoting
cytotoxic activity than high concentrations,
Wainberg said during an OncLive ® Rapid
Readouts broadcast. During circulation, 95%
of liposomal irinotecan remained within the
liposome and its active metabolite persisted
in tumors for 168 hours versus less than
48 hours. “These are important differences
between these 2 drugs,” Wainberg said.5

Liposomal irinotecan gained FDA approval
based on findings from the phase 3
NAPOLI-1 trial (NCT01494506) in which
417 patients were randomized to receive
liposomal irinotecan in combination with
5-FU/LV (n = 117) or as monotherapy
(n = 151), or a regimen of 5-FU/LV (n = 119).4
In the final overall survival (OS) analysis,
participants who received liposomal irinotecan plus 5-FU/LV achieved a median OS of
6.2 months (95% CI, 4.8-8.4) compared with
4.2 months (95% CI, 3.3-5.3) for the 5-FU/
LV cohort (HR 0.75; P = .039). There was no
statistically significant OS improvement for
the liposomal irinotecan monotherapy arm
compared with 5-FU/LV (HR, 1.07; P = .568).

PA N C R E AT I C C A N C E R

At 12 months, the OS rate in the liposomal
irinotecan group was 26% (95% CI, 18%-35%)
versus 16% (95% CI, 10%-24%).6
The rationale for evaluating NALIRIFOX
in the frontline setting stems from the findings of a phase 1/2 trial (NCT02551991), a
dose-finding study that explored the safety,
tolerability, and efficacy of NALIRIFOX in
patients with locally advanced or mPDAC
who had not been previously treated in
the metastatic setting. In the dose-exploration phase, patients were treated in 1 of
4 cohorts with varying doses of liposomal
irinotecan and oxaliplatin. In each cohort,
patients received treatment on days 1 and
15 of each 28-day cycle with 2400 mg/m 2 of
5-FU and 400 mg/m 2 of LV.5
Findings for a pooled population of
32 participants who received liposomal
irinotecan at 50 mg/m 2 and oxaliplatin
at 60 mg/m 2, the selected phase 3 dose,
were presented at the European Society
for Medical Oncology World Congress on
Gastrointestinal Cancer 2020.
The regimen demonstrated a median
progression-free survival of 9.2 months
(95% CI, 7.69-11.96) and median OS of
12.6 months (95% CI, 8.74-18.69). The
overall response rate was 34.4% (95% CI,
18.6%-53.2%), consisting of 1 complete
response and 10 partial responses. The
disease control rate at 16 weeks was 71.9%
(95% CI, 53.3%-86.3%).5
Treatment-emergent adverse events
(TEAEs) were observed in all patients
in the pooled population, and grade 3 or
greater events were seen in 68.8%, with the
most common being neutropenia (31.3%),
febrile neutropenia (12.5%), and hypokalemia (12.5%). No cases of grade 3 or greater
peripheral sensory neuropathy or fatigue
were observed in the pooled population.
The primary dose-limiting toxicity in
the selected phase 3 dose was neutropenia, with 1 instance of febrile neutropenia
among 7 patients. Concerning the incidence
of neutropenia, Wainberg noted that granulocyte colony-stimulating factor was not
mandated during the study.5

NAPOLI-3 TRIAL DETAILS
For NAPOLI-3, investigators are seeking to
recruit 750 patients with histologically or
cytologically confirmed mPDAC that has not
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been previously treated
in the metastatic setting.
Participants must have an
ECOG performance status
If successful, this will establish a new baseline
score of 0 or 1.
therapy on which to add to therapies in the future.”
This study, Wainberg
—ZEV A. WAINBERG, MD
said, has standard inclusion/exclusion criteria
generally seen with
pancreatic cancer trials,
which include adequate
chemotherapy. This single-arm trial is
organ function and adequate performance
expected to enroll 44 patients. n
status. “We want to enroll patients who are
representative of the disease but not too
sick or who normally wouldn’t be put on
REFERENCES
this regimen,” he said.
1.
A study to assess the effectiveness and safety of irinotecan
In the experimental arm, patients are
liposome injection, 5-fluorouracil/leucovorin plus oxaliplatin in
treated with liposomal irinotecan at 50
patients not previously treated for metastatic pancreatic cancer,
mg/m 2, oxaliplatin at 60 mg/m 2, 5-FU at
compared to nab-paclitaxel+gemcitabine treatment (NAPOLI 3).
Clinicaltrials.gov. Updated July 28, 2020. Accessed August 5,
2400 mg/m 2, and LV at 400 mg/m 2. The
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15 of each 28-day cycle. In the standard
2.
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for metastatic pancreatic cancer. News release. Ipsen. June
itaxel at
2
2
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125 mg/m and gemcitabine at 1000 mg/m
press-releases/7762/
on days 1, 8, and 15 of each 28-day cycle.3
3.
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pandemic, Wainberg said. “COVID-19 interfinal overall survival analysis and characteristics of long-term
nationally affected recruitment by a few
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said. “Now most sites and most studies
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are nearly back up to where they were and
hoping that it stays that way. COVID-19
affected every trial in the world. Ours is
no exception in that regard. We’ve had to
realign our expectations.”
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in the ongoing phase 2 NAPOLI-2 trial
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LV as second-line treatment for patients
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Lipophilic Statin Use May Decrease Ovarian Cancer Mortality
by RACHEL NAROZNIAK, MA

FINDINGS FROM AN OBSERVATIONAL

benefit from statin use of any kind was greater
in women treated with curative intent (HR,
study of more than 10,000 women with ovar0.19; 95% CI, 0.18-0.20) versus palliative
ian cancer showed that the use of lipophilic
intent (HR, 0.41; 0.39-0.40) The lipophilic
statins, a class of medicine used to lower
statins atorvastatin (Lipitor) and simvastatin
blood cholesterol, was associated with a
(Zocor) were specifically associated with a
43% overall reduction in epithelial ovarian
reduction in mortality, with reported
cancer mortality, with declines seen
1
HRs of 0.35 (95% CI, 0.22-0.50) and
across subtypes.
0.25 (95% CI, 0.22-0.34), respectively.
“The goal of this study was to
Survival improvements were seen
examine whether statins could be an
with either atorvastatin or simvastaeffective strategy to improve survival
tin versus no statin use. Increasing the
in women with epithelial ovarian
dose of the given lipophilic statin
cancer,” said Kala Visvanathan,
was also associated with a drop in
MD, MBBS, MHS, lead author of the
Kala Visvanathan,
epithelial ovarian cancer death (P = .06).
study.1 “Our results provide further
MD, MBBS, MHS
Investigators linked data from the
evidence in support of the clinical
Finnish Cancer Registry and the National
evaluation of lipophilic statins as part of the
Prescription Claims database on 10,062
treatment of ovarian cancer. These drugs
women who received ovarian cancer diagnoses
are appealing, as they are widely used,
between 1995 and 2015 to examine the clinical
inexpensive, and well tolerated [by] most
relationship between pre- and postdiagnospatients. The associated reduction in ovarian
tic statin use and ovarian cancer mortality.
cancer mortality is promising.”2
The team adjusted for several factors, includVisvanathan, director of clinical cancer
ing age at diagnosis; stage; epithelial ovarian
genetics and prevention service at Johns
cancer subtype; treatments; year of diagnosis;
Hopkins Sidney Kimmel Comprehensive
and concurrent receipt of ß-blockers and
Cancer Center in Baltimore, Maryland,
cardiac, diabetes, and nonstatin cholespresented the results during a press briefing
terol medications.1
in advance of the 2020 American Association
for Cancer Research Virtual Annual Meeting
Of the 10,062 patients in the database, 2621
II. In time-updated models, statin use of any
used statins of any kind and 80% used lipokind, at any time, and at any dose correphilic statins. The median duration of statin
sponded with a 40% reduction in ovarian
use was 7.5 years, and the median age at diagcancer mortality compared with no statin use
nosis was 67 among patients who received
(HR, 0.60; 95% CI, 0.54-0.66). At 5 years, the
statins at any point.1
HR was 0.63 (95% CI, 0.56-0.70).1
In the 2621 patients who had ever used
statins, serous carcinoma was the most prevLipophilic statin use improved survival
alent subtype (42.6%), followed by borderline
across epithelial ovarian cancer subtypes at
(19.6%), other (13.7%), endometroid (12.1%),
varying magnitudes: The HR was 0.43 (95% CI,
mucinous (8.5%), and clear cell (3.4%). Serous
0.33-0.76), 0.65 (95% CI, 0.34-0.78), 1.02 (95%
carcinoma was also the most common subtype
CI, 0.98-1.98), 0.60 (95% CI, 0.45-0.95), 0.30
in the remaining 7441 patients who had
(95% CI, 0.25-0.87) in high-grade serous carcinever used statins.2
noma and endometrioid, clear cell, mucinous,
and borderline diseases, respectively.1 The
most significant reductions in mortality
MECHANISMS IN OVARIAN CANCER
occurred in the subsets of patients with
Approximately 28% of US adults older than
endometroid ovarian cancer (50%) and high40 years routinely take statins to lower total
grade serous carcinoma (40%; 95% CI, 32-47).1,2
and low-density lipoprotein cholesterol levels.1
Outcomes also differed based on the type of
The medication is classified by its solubility:
care and statin received. For example, the
Whereas lipophilic statins such as atorvastatin
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and simvastatin dissolve in fats, hydrophilic
statins dissolve in water. Statins are also
available in a combination lipophilic and
hydrophilic forms.2
Mechanistically, statins inhibit HMG-CoA,
the first enzyme in the mevalonate pathway.1
“Products of the pathway have been implicated
in tumorigenesis, including tumor growth,
proliferation, and angiogenesis,” Visvanathan
said. Specifically, lipophilic statins have
“demonstrated prominent immunologic
effects and can impact immunosurveillance,” she added.
In ovarian cancer, statins have been an
investigative focus of several small studies, but findings have been inconsistent,
Visvanathan explained.
For example, findings from a retrospective population-based study of postdiagnostic
statin use in 5416 patients with epithelial
ovarian cancer showed that statin use of
any kind reduced overall mortality by 19%
compared with patients who did not use
statins (adjusted HR, 0.81; 95% CI, 0.720.90; P < .001).3 In contrast, results from
a retrospective analysis of statin use and
ovarian cancer mortality in 60 patients with
advanced-stage disease failed to show an
improvement in overall survival.4
Visvanathan said the large sample size of
this study enabled investigators to analyze the
effect of statin use on ovarian cancer mortality
across a greater number of subtypes than did
prior evaluations. But she noted that the promising results seen in this study must first be
confirmed in randomized clinical trials before
becoming standard of care.
However, conducting long-term studies in
ovarian cancer is difficult because of the
lethality of the disease, Visvanathan added.
Ovarian cancer has a 5-year survival rate
below 50% in the United States and other
developed countries.2 As incidence continues
to rise worldwide, “there is an urgent need to
find cheaper [and] effective treatment
alternatives,” Visvanathan concluded. n
For a full list of references,
see the article at bit.ly/3fwnSGj.
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Ibrutinib/Venetoclax Triplet Demonstrates Frontline
Activity in High-Risk CLL
by GINA COLUMBUS

THE TRIPLET REGIMEN OF IBRUTINIB

(Imbruvica), venetoclax (Venclexta), and
obinutuzumab (Gazyva) demonstrated
encouraging response rates with an acceptable safety profile in treatment-naïve patients
with high-risk chronic lymphocytic leukemia
(CLL), according to results from the phase 2
CLL2-GiVe trial (NCT02758665).1
Results were presented by Henriette Huber,
MD, virtually during the 25th Congress
of the European Hematology Association.
Findings showed that the triplet therapy led
to a complete remission (CR) rate of 58.5%
(95% CI, 42.1%-73.7%; P < .001), with a minimal
residual disease (MRD) rate in the peripheral
blood of 80.4% at cycle 15, demonstrating efficacy as a frontline regimen for this
patient population.
Prognosis for patients with high-risk
CLL remains poor, investigators noted, and
responses, including long-lasting remissions,
to single-agent or combination therapy
remain limited.
In May 2019, the FDA approved the combination of venetoclax and obinutuzumab
for the frontline treatment of patients with
CLL or small lymphocytic lymphoma (SLL).
The approval was based on findings from
the phase 3 CLL14 trial (NCT02242942), in
which the combination led to a 65% reduction
in the risk of disease progression or death
compared with obinutuzumab plus chlorambucil in this patient population (HR, 0.35; 95%
CI, 0.23-0.53; P < .0001).2,3
Moreover, in January 2019, the FDA
approved the combination of ibrutinib and
obinutuzumab as a first-line treatment for
patients with CLL or SLL, based on data
from the phase 3 iLLUMINATE trial (PCYC1130-CA; NCT02264574). Here, ibrutinib/
obinutuzumab led to a 77% reduction in the
risk of disease progression or death versus

FOLLOW US ON SOCIAL MEDIA
for more clinical practice resources

chlorambucil/obinutuzumab (HR, 0.23;
95% CI, 0.15-0.37; P < .0001).4
The triplet regimen of ibrutinib, venetoclax,
and obinutuzumab was previously explored
in another phase 2 trial (NCT02427451) of
patients with treatment-naïve and relapsed/
refractory CLL.5
At a median follow-up of 18 months, 23 of
the 25 relapsed/refractory patients remained
on study and achieved a response, with 3
CRs, 3 CRs with incomplete marrow recovery,
and 17 partial responses (PRs). The overall response rate for this population was 92%
(95% CI, 74%-99%).
In the CLL2-GiVe trial, which was
conducted by the German CLL study group,
investigators evaluated the first-line triplet therapy of ibrutinib, venetoclax, and
obinutuzumab in patients with highrisk CLL who had 17p deletions (del[17p])
or TP53 mutations.
All 3 agents were administered as part of a
6-month induction regimen and followed by
a combination of venetoclax and ibrutinib for
an additional 6 months. If undetectable MRD
and CR, according to International Workshop
on CLL criteria, was not achieved, ibrutinib
was administered as maintenance therapy for
a total of 36 cycles.
Forty-one patients were enrolled, all of
whom had adequate organ function, and
24 patients were male. The median age
was 62 years (range, 35-85), and 78.0% of
patients had a Binet stage of B or C; the
median Cumulative Illness Rating Scale score
was 3 (range, 0-8). Twenty-six patients had
del(17p), 39 had TP53 mutations, and 32 had
unmutated IGHV.
The primary end point was the CR rate
at cycle 15, and secondary end points were
safety parameters, MRD levels, progressionfree survival, overall survival, and
event-free survival.
At a median follow-up of 18.6 months
(range, 3.6-36.5), all patients were included
in the efficacy and safety analyses, and a
final restaging was reached by 38 patients.

Results showed that the PR rate was 34.2%;
7.3% of responses were not available. In the
3 patients who were not assessable, 2 patients
had died—1 due to an ovarian cancer diagnosis at cycle 3 and another due to cardiac
failure at cycle 9. The third patient withdrew
consent at cycle 10. However, all 3 patients
did achieve a PR as their best response.
Moreover, in 22 patients, the investigators
noted that treatment was discontinued per
protocol at cycle 15 due to undetectable MRD
and CR/CR with incomplete hematologic
recovery. Treatment was discontinued in
13 patients due to other reasons, such
as adverse events, patient decision,
or other cause.
Regarding safety, the regimen was well
tolerated. Grade 3 or higher adverse events
were reported as infections and infestations
(19.5%), neutropenia (43.9%), infusion-related
reaction (7.3%), headache (2.4%), thrombocytopenia (14.6%), arthralgia (2.4%), and atrial
fibrillation (2.4%). n
For a full list of references,
see the article at bit.ly/2Pu2tTG.

MORE ON
The Rise of Novel Agents in CLL
Paolo Ghia, MD, PhD,

discusses how the use
of chemotherapy is
decreasing in favor of
novel agents in chronic
lymphocytic leukemia
(CML). Patients who
have access to these
therapies, particularly in
the first-line setting, are experiencing a benefit,
according to Ghia, a professor of medical
oncology and director of the Strategic Research
Program on CLL and the B Cell Neoplasia Unit at
Vita-Salute San Raffaele University in Milan, Italy.

View Video: bit.ly/3frm29G
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Imetelstat Provides Promising, Durable Transfusion
Independence in Lower-Risk MDS
by KRISTI ROSA

Sixty-three percent (n = 24) of patients were
telomere lengths and active telomerase,
classified as low IPSS risk, and 37% (n = 14)
has demonstrated activity in myeloid
meaningful and durable transfusion indewere classified as intermediate-1 IPSS risk.
malignancies.1
pendence in patients with lower-risk
The median RBC transfusion burden was 8
myelodysplastic syndrome (MDS) who do not
Investigators enrolled patients to the phase
units/8 weeks; 16% of patients (n = 6) had 4 to
have deletion 5q (del[5q]) and are dependent
2/3 IMerge trial with lower-risk MDS, no
5 units/8 weeks at baseline, and 84% (n = 32)
on red blood cell transfusion and are relapsed
del(5q), and low or intermediate-1 IPSS who
had 6 or more units/8 weeks at baseline.1
or refractory to treatment with erythhad relapsed on or were refractory
ropoiesis-stimulating agents (ESAs),
to ESA or had serum erythropoietin
Moreover, 71% of patients (n = 27) were
according to long-term data from the
(EPO) levels of greater than 500 mU/
classified as World Health Organization 2001
phase 2 IMerge trial (NCT02598661).1
ml. Twenty-five patients had to be
category refractory anemia with ring sideronaïve to hypomethylating agents and
blasts (RARS) or refractory cytopenia with
Uwe Platzbecker, MD, of the
lenalidomide (Revlimid) to conduct
multilineage dysplasia and ring sideroUniversity Hospital of Leipzig in
the trial. Participants were also
blasts (RCMD-RS), and 29% (n = 11) were
Germany, presented the findings
transfusion dependent, with a high
classified as refractory anemia, RCMD, or
virtually as part of the 25th Congress
Uwe
RBC transfusion burden of at least
refractory anemia with excess blasts-1. The
of the European Hematology
Platzbecker, MD
4 units/8 weeks over the 16-week
majority of patients (89%) were previously
Association. Results showed that 42%
prestudy period. The primary end point of
treated with ESAs.1
of patients (n = 16) achieved 8-week red blood
the trial was 8-week RBC-TI, and key secondcell (RBC) transfusion independence (TI),
Of the 42% of patients who achieved 8-week
ary end points included 24-week RBC-TI and
with 75% (n = 12) of these responders showRBC-TI, the median time to onset was
duration of TI and HI-E.1,2
ing a hemoglobin rise of at least 3 g/dL
8.3 months and the duration of TI was a
compared with pretreatment during the
median of 88.0 weeks (95% CI, 23.1-140.9).
Thirty-eight patients were enrolled on
transfusion-free interval (TFI). ThirtyThe cumulative duration of TI 8 weeks or
the single-arm, open-label trial, and they
two percent (n = 12) of patients achieved a
more was a median of 92.3 weeks (95% CI,
received 7.5 mg/kg of intravenous imetelstat
24-week RBC-TI.
42.9-140.9). Thirty-two percent (n = 12) of
every 4 weeks. The median age was
Moreover, 29% (n = 11) of patients were
patients experienced a hemoglobin rise of at
71.5 years, and 66% (n = 25) were male.
transfusion free for more than 1 year; the
least 3.0 g/dL during 8-week TI. Of the 32%
The majority of patients (89%; n = 34) had
longest TFI was 2.7 years. The rate of hemaof patients who achieved 24-week RBC-TI,
an ECOG performance status of 0 or 1.
tologic improvement-erythroid (HI-E) was
also high at 68%.1
Additionally, RBC-TI and HI-E proved duraTABLE. Hematologic Improvement-Erythroid Responses Seen Across Subgroups With Imetelstat1
ble: The median duration of RBC-TI was
20 months, which is the longest duration
Patient subgroup
Patients, n
HI-E
95% CI
reported to date in patients with lower-risk
WHO category
MDS who are non-del(5q). The median duraRARS or RCMD-RS
27
74.1%
53.7-88.9
tion of HI-E was 21 months.1
RA, RCMD, or RAEB-1
11
54.5%
23.4-83.3
Patients with transfusion-dependent lowerRBC transfusion burden at baseline
risk MDS, defined as low or intermediate 1 by
≤ 6 units
17
64.7%
38.3-85.8
the International Prognostic Scoring System
> 6 units
21
71.4%
47.8-88.7
(IPSS), who are relapsed/refractory to ESAs
IPSS risk status
have limited therapeutic options. It has been
Intermediate to 1
12
85.7%
57.2-98.2
established that higher telomerase
Low
14
58.3%
36.6-77.9
activity, expression of human telomerase
Serum erythropoietin level
reverse transcriptase, and shorter telomeres
≤ 500 mU/mL
25
72.0%
50.6-87.9
predict shorter overall survival in patients
with lower-risk MDS.1
> 500 mU/mL
12
66.7%
34.9-90.1
Imetelstat, a first-in-class telomerase
HI-E, hematologic improvement-erythroid; IPSS, International Prognostic Scoring System; RA, refractory anemia; RAEB-1, refractory anemia with excess blasts; RARS,
refractory anemia with ring sideroblasts; RCMD, refractory cytopenia with multilineage dysplasia; RS, ring sideroblasts; WHO, World Health Organization.
inhibitor designed to target cells with short
IMETELSTAT (GRN163L) DEMONSTRATED
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29% (n = 11) had a hemoglobin rise of 3.0 g/
dL or more during TI. Notably, 29% of patients
(n = 11) achieved 1-year TI.1
With regard to major and minor responses
with imetelstat per International Working
Group 2018 criteria, 37% (n = 14) of patients
experienced a major response, achieving
a 16-week RBC-TI, and more than half of
patients (55%; n = 21) experienced a minor
response with the treatment, achieving a 50%
or higher transfusion reduction/16 weeks.1
The clinical benefit with imetelstat was
observed across different patient subgroups,
with HI-E responses observed in patients
with RARS and RCMD-RS and without ring
sideroblasts (other). HI-E responses were also
reported in patient subgroups with a high
and very-high baseline transfusion burden
(4-6 units and > 6 units, respectively).
Patients with serum EPO levels of 500 mU/
mL or lower versus higher than 500 mU/mL
also experienced HI-E responses.1

Specifically, 74.1% of patients with RARS
or RCMD-RS experienced an HI-E response,
as well as 54.5% of patients without ring
sideroblasts. Additionally, 64.7% of patients
with a high baseline transfusion burden
experienced an HI-E response versus
71.4% of patients with a very high baseline
transfusion burden, with additional HI-E
responses observed in the remaining patient
subgroups (TABLE).1
Earlier findings from the trial, published
in 2018, showed that at a median follow-up
of 25.8 months for the initial 13 patients and
5.2 months for the 25 more recently included
patients (n = 38), the 8-week RBC-TI rate
was 37%. Durability of 24-week TI responses
was also reported, with a median duration
of 10 months. Of the patients who achieved a
durable TI, all showed a rise in hemoglobin
of 3.0 g/dL or higher versus baseline during
the TFI. Response rates proved to be similar
in patients with RARS/RCMD-RS and other

patients, at 33% versus 27%, respectively, and
those with baseline EPO levels of at least 500
mU/mL and 500 mU/mL or lower, at 33% and
32%, respectively.3
Regarding safety, reversible grade 3 or
higher neutropenia and thrombocytopenia
were each reported in 58% of patients. Liver
function test (LFT) elevations were found to
be mostly grade 1/2 in severity. Additionally,
grade 3 LFT elevations were reported in 8%
of patients and were reversible. Notably, the
observed LFT elevations were not determined
to be related to imetelstat per an independent
hepatic review committee.3
No new safety signals were reported with
the updated, long-term data from the trial.
The phase 3 double-blind, placebo-controlled stage of IMerge is ongoing and
recruiting patients for enrollment.1 n
For a full list of references,
see the article at bit.ly/2EV3eDa.
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Drug Repositories
Aim to Solve
Access Issues
by ERIN M. BURNS, PhD

FINANCIAL ISSUES ARE AMONG the top
concerns burdening patients with cancer.1
Even with insurance, patients often face
unpredictable costs, including high co-insurance and deductibles.2 The average annual
cost of new medicines continues to trend
upward, with the median cost at $149,000 in
2018.3 These high costs can lead to nonadhereance and drug abandonment.4
At the same time, patients with cancer and
facilities often throw away unused or leftover
medications. In fact, according to a 2016 study
in the British Medical Journal, an estimated
$3 billion in leftover cancer drugs are
discarded in the United States every year.5
This is especially true for medications that
are based on a patient’s weight and that
come in single-dose packages, which have
to be discarded.
One solution to address increased medication waste and access has been the use
of drug repositories. So far, 38 states have
enacted laws related to the donation and
reuse of medication, and 20 states have operational programs.4,6 Laws in 13 states allow
repositories to accept and distribute cancer
prescription drugs, and 7 of these have operational programs (TA B L E ).4 The American
Society of Clinical Oncology supports the use
of repositories as a way to lower costs and
improve access to therapies for oral medications in a closed system.

REPURPOSING CANCER DRUGS
A drug repository is a program that receives
eligible donated drugs that can then be
provided to patients who have a financial
need or who are patients of a nonprofit clinic,
explained Julie Kennerly-Shah, PharmD,
MS, MHA, BCPS, a pharmacist and associate
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finding options for patients to access medidirector of pharmacy at the Ohio State
cations. Patients are evaluated for inclusion
University Comprehensive Cancer Centerin manufacturer assistance programs or
James Cancer Hospital (OSUCCC-James) in
other sources that may help with medicaColumbus, Ohio.
tion costs. “Once we exhaust other options,
“There are varying rules from state to state
the medication assistance coordinator would
as to which drugs are eligible to be donated
present this as an option to the team and
to a drug repository program,” said Kennerlyto the patient to see if they would be interShah. “In Ohio, for example, we recently
ested in utilizing the drug repository,”
expanded to oral chemotherapy agents that
Kennerly-Shah said.
had been in the possession of a patient. But
In contrast, volunteer-based programs
we do not allow injectables.”
provide lists of participating facilities on a
According to Doug Englebert, MBA, RPh,
website, for example, from which patients can
a pharmacy practice consultant, at the
contact a facility to determine whether there
Wisconsin Department of Health Services,
is a need for a donation or whether a product is
who is involved in the state’s drug repository
available that can be redistributed.
program, pharmacies and clinics can sign
Large medical groups with multiple particiup to participate in the program. “They get
pating sites will often pool donations
placed on our provider list and then
and designate a single site to manage
any consumer or business can donate
the dispensing so that patients can
medications that fit the criteria,
more easily determine availability
which usually means it’s in a packand access to medications in a particage that’s tamper-evident sealed and
ular geographic location.
that the medication still has viable
“What they’re doing is packaglife in it, so that means usually at
ing the medications in a way that
least 90 days left on the expiration
Julie Kennerlydate,” he explained.
Shah, PharmD, MS, can be tamper evident, they dispense
these medications, and they tell the
Englebert also noted that certain
MHA, BCPS
patients to donate them back if they
drugs cannot be used in the
become intolerant and discontinue medicaprogram, including controlled substances,
tions,” Englebert explained.
such as morphine and high-risk medica“In oncology, it’s very common for patients
tions that are part of federal monitoring
to change medications or have a dose reducprograms. One example of this is lenalidotion, and they end up with a surplus of
mide (Revlimid), which is an oral medication
medication that is quite expensive that
for multiple myeloma. Because of the risk
another patient could significantly benefit
of birth defects, lenalidomide, a derivafrom,” Kennerly-Shah said.
tive of thalidomide (Thalomid), is monitored
OSUCCC-James worked with the Ohio
through an FDA-required Risk Evaluation
Board of Pharmacy to create new rules allowand Mitigation Strategy.
ing them to take medications that one patient
Some hospitals, such as OSUCCC-James,
cannot use into the drug repository program
have coordinators who are dedicated to
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and then provide that drug to another patient
who is in need, at no cost to that patient.
Kennerly-Shah noted that to her knowledge,
no donated medications have been deemed
ineligible through the inspection process.

CHALLENGES RELATED
TO DRUG REPOSITORIES
Drug repositories are resource-intense
commitments. “You need pharmacists to
inspect the medication,” Kennerly-Shah
explained. “You need a place to store the
medication safely. You need a process to identify who should be eligible to receive the
donated drug. And then, of course, you need
the resources to be able to actually redispense that drug to another patient.”
Patients are required to have a prescription
and records must be kept about the dispensing of any prescription drug.
Some states, such as Wisconsin, do not
have a statewide central inventory of medications that are available in the repository
program that practitioners or patients can
access. Currently, practitioners and patients
must connect with local facilities to determine medication availability. A local control
model works in some environments, so there
hasn’t been a push to evolve into a statewide
initiative. There are other challenges as well.
It’s often an unreliable source of medications
for patients and their physicians.
“Practitioners never know if they will get
the product and when they do, they need
to have space to store it and it’s a separate
inventory,” Englebert said. “It becomes a challenge on the management side a little bit.”
Larger programs, such as Iowa’s SafeNetRx,
have statewide support and a budget. They
essentially manage all their medications and
dispense out of there. This type of program
is used differently than other programs
across the country.

TA B L E . O P E R AT I O N A L D R U G R E P O S I T O R Y P R O G R A M S W I T H C A N C E R P R O V I S I O N S 4

State

Name of program

Patient eligibility

• Must be in the original, unopened
tamper-evident packaging.
• Must have at least 6 months
remaining on expiration date.
• Controlled substances are not
eligible.

Cancer Drug Donation
Program

Residents, except
those Medicaid eligible

Drug Donation Repository
and Cancer Donation
Medication Program

Iowans at or below 200%
of the federal poverty
level as well as individuals who are uninsured

Cancer Drug Repository
Program and Utilization of
Unused Prescription Drugs
Program

Residents eligible to
receive Medicaid or
Medicare, or have no
health insurance

Cancer Drug Repository

Qualified patients free
of charge or at a reduced
charge

• Unused prescription drugs, devices,
and cancer drugs.

Eligible Nebraska
residents

• Only if in original, unopened, sealed,
and tamper-evident packaging.
• Single-unit doses accepted and
dispensed if unopened.
• Injectable drug if it does not have
temperature requirements.

Ohio Drug Repository
Program

Individuals who meet
the economic eligibility
standards

• Drugs contained in their original
sealed and tamper-evident packaging.
• Orally administered cancer drugs.
• Drugs that do not include controlled
substances or require refrigeration,
freezing, or storage at a special
temperature.

Drug Donation Program
Repository

Residents who have a
valid prescription, have
cancer, and do not have
the means to pay for the
medication

• Prescription drugs, cancer drugs, or
supplies.
• Includes supplies for other chronic
diseases.

FLORIDA

IOWA

What can be donated

• Prescription drugs, over-the-counter
drugs, and supplies.

• Cancer drugs or supplies if the
donated drugs have not been
dispensed previously.
• Controlled substances are not
eligible.

MICHIGAN

MONTANA

Cancer Drug Repository
NEBRASKA

OHIO

WISCONSIN

“The more patients you see, the higher likelihood that you have a large donation pool as
well,” noted Kennerly-Shah. “So, one of the
things that we thought very hard about when
we were launching was which medications to
start with,” she explained. They also considered which medications had a need
and which medications had a surplus
in the community in which they were
IMPLICATIONS
likely to receive significant donations.
FOR ONCOLOGISTS
Oncologists who may be associated
Kennerly-Shah noted that she
with a large health system or a large
hopes to expand to include every
academic medical center may benefit
oral oncolytic and supportive
from resources that are already in place
care medication.
Doug Englebert,
at the health system to operationalize a
At OSUCCC-James, patients and
MBA, RPh
repository program. However, smaller
their caregivers have expressed their
practices may experience difficulties due to the
gratitude for the opportunity to donate oral
resource-intense nature of the process.
chemotherapy medications. Patients deciding

to discontinue treatment and transition to
hospice have been happy to give that medication to another patient with cancer.
“I’m always humbled by the camaraderie and the sense of oneness that I see from
one cancer patient to another and a true
desire to help others in the cancer community,” explained Kennerly-Shah. “I just am so
impressed with our patient population and
how much they’ve embraced this program
and desire to help other patients that are
going through a similar challenge in life.” n
Erin M. Burns, PhD, is a freelance oncology
writer based in Gadsden, Alabama.
For a full list of references,
see the article at

.
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Rule Changes Bring Opportunities for Remote Patient Monitoring
BY DANIEL TASHNEK, JD

1. 2020 CPT Codes Enhance
Reimbursement

Thanks to an overhaul of RPM CPT codes for 2020,
RPM became one of the more lucrative Medicare care
management programs. The vast majority of RPM
services are now billed under 4 CPT codes: 99453,
99454, 99457, and 99458. There is a small payment
for initial patient enrollment into an RPM program
and then a monthly base payment for managing the
device and patient readings. Finally, there is an optional service for each 20 minutes of care management, which can be provided by clinical staff, up to
60 minutes total.

2. Medicare Expands Guidelines

Before the pandemic, Medicare announced in its
final rule on chronic care remote physiologic monitoring services that it was expanding its guidelines
to include the provision of RPM services when
conducted by auxiliary clinical staff under general
supervision of a medical provider.2 As opposed to
the “direct supervision” standard, “general supervision” allows for much more flexibility in structuring
an RPM program.

3. Coverage Is Growing

RPM is payable not only by Medicare but, as of June
2020, also 23 state Medicaid programs, according
to the Center for Connected Health Policy.3
In addition, numerous commercial payers cover
RPM within their telehealth coverage policies (with
some caveats).4
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Although some of this coverage was spurred by
COVID-19, many private insurers were already embracing—or being legally forced to embrace—RPM.
Foley & Lardner reported that, as of December
2019, 13 states require commercial health plans to
cover RPM services.5 They often follow Medicare’s
lead on not only covering the service but also reimbursing it generously.

4. COVID-19 Spurs CMS Changes

The Centers for Medicare & Medicaid Services
(CMS) issued guidance in late March concerning RPM in its COVID-19 interim final rule. This
included several changes to how CMS covers
RPM.6 Some changes announced were permanent,
whereas others were indicated for the duration of
the pandemic.
Perhaps the most significant permanent change
is that remote monitoring can now be used for
Medicare patients with acute conditions. This
expands coverage from only patients with chronic
conditions and allows for remote monitoring of
patients with COVID-19.
Medicare also clarified that, unlike chronic care
management, RPM can be provided for patients
with just 1 disease. Perhaps the most significant
temporary change is that CMS stated that RPM
could be provided to both new and established
Medicare patients.
CMS also issued multiple telehealth waivers to
provide flexibility (eg, geographic location, type of
health site) during the pandemic and grant payment
parity between telehealth and in-person clinical care
for Medicare.7 Many commercial payers followed these
new Medicare guidelines for RPM, and numerous states
included RPM in their telehealth parity laws.
Furthermore, the COVID-19 Telehealth Program established by the Federal Communications
Commission (FCC) includes RPM.8 Through the
program, the FCC is distributing $200 million
appropriated by Congress under the Coronavirus

Aid, Relief, and Economic Security Act to help
qualifying providers deliver telehealth services.
RPM platforms and services are eligible for this
program funding.

5. Patients Are Buying In

As practices that offer RPM and other telehealth
services are finding, patients are increasingly on
board with participating in programs, with many
compelled to embrace the solution at least in part
due to the pandemic. For example, McKinsey notes
that 11% of consumers used telehealth in 2019.1
Now, more than 3 in 4 consumers are interested in
receiving virtual services going forward. Forrester
projected in April that virtual care visits will soar to
more than 1 billion this year.9

Stars Align for RPM

Telehealth represents a technological trend
that is likely to redefine the delivery of care.
Practices must embrace the solutions that will
help them meet patients’ evolving needs and
demands. RPM is one such service proving to
be advantageous for patients and a boon for the
health care system.
The landscape of health care in America is
changing rapidly. RPM can help practices keep
pace and ensure they not only survive this crisis
but also thrive when we can finally put it
behind us. n
Daniel Tashnek, JD, is the cofounder and vice president
of Prevounce Health and a practicing health care attorney
specializing in regulatory compliance, reimbursement,
scope of practice, and patient care issues.

For web links to references,
see the article at bit.ly/33zhiwg.
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HEADING INTO 2020, adoption of telehealth services was already on the rise. Then the health crisis
hit. Now it appears that the coronavirus disease
2019 (COVID-19) pandemic has not only cemented
telehealth’s place in the health care landscape but
done so in a very big way.
McKinsey & Company projects that virtual visits
could account for $250 billion, or 20%, of what federal and commercial payers spend on outpatient,
office, and home health visits in 2020.1 Before the
pandemic, telehealth accounted for an estimated
$3 billion in spending.
Remote patient monitoring, or RPM, is one
telehealth service experiencing a surge in adoption
during the crisis. Generally speaking, RPM is the
use of digital technologies to monitor and capture
medical/health data from patients and electronically transmit the information to their providers for
assessment, recommendations, and instructions.
Providers use RPM to collect a wide range of patient data, including blood pressure, weight, heart
rate, and blood sugar levels.
Here are 5 of the most significant updates
concerning RPM that will help providers determine
whether now is the right time to add the service to
their practice.
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A View From the Frontlines: How a Hospital
System Coped With a COVID-19 Peak
by VIKAS MEHTA, MD, MPH, FACS

IN EARLY MARCH 2020, the news reported a “super-

VIKAS MEHTA, MD,
MPH, FACS, is a surgical
oncologist at Montefiore
Health System, and an
associate professor of
Otorhinolaryngology–Head
and Neck Surgery at Albert
Einstein College of Medicine
in Bronx, NY.
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spreading” event in the town of New Rochelle, New York, a
suburb with a Montefiore hospital that borders the Bronx
where the flagship Montefiore hospitals are located. Soon
after, in what seemed to be only possible in a dystopian
fictional narrative, the National Guard arrived to assist
with quarantining the area. We were told the source patient
had no known sick contacts and no history of travel to a
“hot zone.” I discussed with a colleague the catastrophic
implications and potential for widespread disease dissemination. Within several days, the governor ordered, “New
York State was on PAUSE,” which outlined the official closing plan, and Montefiore Health System was bracing for an
onslaught of coronavirus disease 2019 (COVID-19) cases.
Early in the pandemic, it was clear that the risk posed
to vulnerable populations exceeded that of the rest of the
population. Patients with cancer would ostensibly be at
higher risk of developing and succumbing to COVID-19
due to immunosuppression, increased coexisting medical
conditions, and, in cases of lung malignancy, underlying pulmonary compromise. Patients with hematologic
cancers, or those receiving active chemotherapy or immunotherapy, also might be particularly susceptible due to
increased immunosuppression and/or dysfunction.
Leadership at Montefiore Einstein Center for Cancer
Care rapidly instituted measures to protect our patients
while simultaneously attempting to avoid disruption
to patients receiving ongoing cancer treatment. What
complicated things further was that the virus causing
COVID-19 infections had been circulating in our community for weeks. The effects were seen in our oncology
clinics and COVID-19 wards.
As New York emerged as the pandemic epicenter in
the United States, we felt it was our duty to report on
the case-fatality rate within our oncology population to
inform other health care systems, patients with cancer,
and the public about oncologic patients’ particular vulnerability to this COVID-19.
A group of physicians from medical, radiation, and surgical oncology quickly banded together to gather data on
COVID-19–infected oncology patients. We greatly benefited
from existing databases that allowed us to rapidly identify
and extract baseline data from our hospital system, which
extends from New York City to upstate New York.
Early in the pandemic, the Montefiore hospital leadership had the forethought and insight to create a reliable
and robust outcomes data collection system on all patients
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with a diagnosis of COVID-19 being seen and treated
within the system. We were able to marry this data set
with an existing database created to identify patients with
cancer, and track treatment volumes and timelines of care
in real time.1
A total of 218 patients with cancer and COVID-19 infection from March 18 to April 8, 2020, were identified. The
database included 164 (75%) patients with solid tumors
and 54 (25%) with hematologic malignancies (TA BL E 1 ).1
Sixty-one (28%) patients died from COVID-19 infections.

TAB LE 1. Outcomes in Patients With Cancer and COVID-191
Tumor type

Alive

Deceased

Total, N (%)

157 (72%)

61 (28%)

Solid tumors

123 (75%)

41 (25%)

Genitourinary

39 (85%)

7 (15%)

Breast

24 (86%)

4 (14%)

Colorectal

13 (62%)

8 (38%)

Gynecologic

8 (62%)

5 (38%)

Lung

5 (45%)

6 (55%)

Head and neck

7 (88%)

1 (13%)

Neurological

7 (88%)

1 (13%)

Upper GI

5 (63%)

3 (38%)

Hepatobiliary

5 (71%)

2 (29%)

Bone/soft tissue

4 (80%)

1 (20%)

Neuroendocrine

3 (100%)

0 (0%)

Pancreas

1 (33%)

2 (67%)

Skin

2 (67%)

1 (33%)

Hematologic malignancies

34 (63%)

20 (37%)

NHL

10 (67%)

5 (33%)

MDS

2 (40%)

3 (60%)

MPN

5 (71%)

2 (29%)

ALL

4 (100%)

0 (0%)

AML

1 (100%)

0 (0%)

MM

8 (62%)

5 (38%)

CML

0 (0%)

1 (100%)

Hodgkin lymphoma

2 (40%)

3 (60%)

CLL

2 (67%)

1 (33%)

Myeloid malignancy

8 (57%)

6 (43%)

Lymphoid malignancy

26 (65%)

14 (35%)

ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; CLL, chronic lymphoid leukemia; CML, chronic myeloid leukemia; GI, gastrointestinal; MDS, myelodysplastic syndromes; MM, multiple myeloma; MPN, myeloproliferative neoplasm;
NHL, non-Hodgkin lymphoma.
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T ABL E 2 . Comparison of Canc er and COV I D- 19 M o r t a l i ty W i th A l l N YC C a s e s 1 , a , b
Age groups

Cancer/
COVID-19
cases

Cancer/
COVID-19
deaths

Control
group cases

Control group
deaths (%)

Odds ratio

P value

NYC cases

NYC deaths (%)

Odds ratio

P value

Total

218

61 (28%)

1090

149 (14%)

2.45

8.46E-07

104185

6182 (6%)

6.160

< 2.2E-16

0-17

3

1 (33%)

5

0 (0%)

N/A

.375

2025

3 (0%)

304.66

.006

18-44

13

1 (8%)

75

2 (3%)

2.99

.38466

39704

284 (1%)

11.56

.088

45-64

64

10 (16%)

320

13 (4%)

4.35

.00161

37851

1449 (4%)

4.65

.0001

65-74

59

13 (22%)

282

41 (15%)

1.66

.169939

13128

1511 (12%)

2.17

.020

> 75

79

36 (46%)

408

93 (23%)

2.83

7.34E-05

11477

2935 (26%)

2.44

.0001

COVID-19, coronavirus disease 2019; N/A, not available; NYC, New York City.
Official NYC numbers as of 5 pm, April 12, 2020, and a control group from the same health care facility.
The NYC cohort and the control group were compared independently with the patients with cancer and COVID-19 cohort, and the P values and odds ratio are shown.

a

b

The mortality rate was 25% of all patients
with solid tumors. The highest rates of death
occurred in patients with lung cancers (55%);
gastrointestinal cancers, including colorectal (38%), pancreas (67%), and upper GI
(38%); and gynecologic malignancies (38%).
Genitourinary (15%) and breast cancers (14%)
were associated with relatively lower mortality with COVID-19 infection. Hematologic
malignancies were associated with higher
case fatality rates (37%). Older age and
comorbidities, such as concomitant heart
disease—including hypertension, coronary
artery disease, and chronic heart failure—and
chronic lung disease, increased the risk of
dying from COVID-19 in patients with cancer.
Interestingly, active disease (< 1 year) and
advanced metastatic disease showed a trend
for increased mortality, but the association did
not achieve statistical significance (P = .09 and
P = .06, respectively). Active chemotherapy
and radiation therapy treatment were not associated with increased case fatality.
An age and sex-matched cohort of
1090 patients at a 5:1 ratio of patients without
cancer to patients with cancer and COVID-19
from the same time period and from the
same hospital system also was obtained after
propensity matching. This was used as a
control to estimate the increased risk posed to
our cancer population.
We observed case fatality rates that were
elevated in all age cohorts in patients with
cancer and achieved statistical significance
in the age groups 45 to 64 (OR, 4.35) and in
patients older than 75 years (OR, 2.83). We
also compared our case-fatality rates with
a larger data set from the greater New York

City region, and in all age cohorts, patients
with cancer demonstrated a striking increase
in case-fatality rates (TABLE 2).1
A detailed analysis of patients who died
(N = 61) demonstrated that many were either
nursing home or shelter (n = 22) residents,
and/or admitted as an inpatient or came to
the emergency room within the 30 days prior
to their COVID-19 positive test (n = 21).
Altogether, 37 patients (61%) in the deceased
cohort were exposed to the health care environment at the outset of the COVID-19
epidemic, thus emphasizing the need for
early social-distancing efforts, resources for
more outpatient-based care and telemedicine,
testing of asymptomatic high-risk patients,
and institution of strict infection control
measures for our most vulnerable patients.
By acting immediately upon our findings, we
ensured that the appropriate and best care
possible could be delivered to our patients.1
Overall, our data suggested a significant
risk posed to patients with cancer infected
with COVID-19 with a measurable increase in
mortality. The highest susceptibility appeared
to be in hematologic or lung malignancies,
suggesting that proactive strategies to reduce
likelihood of infection and improve early identification of COVID-19 positivity are warranted
in the population of patients with cancer.
In coming together to report on a large
COVID-19–positive cancer cohort in the US
epicenter, we were able to quickly translate
our findings to clinicians and hospital professionals across the country. We also provided
guidance to diminish the rate and consequences of this evolving infection in the
vulnerable oncology population.

Our hope is that by reporting quickly on
these data, lives of people with cancer can
be spared. Our findings also inform cancer
physicians on who could and should still be
getting cancer treatment if precautions to
separate people with cancer from others with
COVID-19 infections are strictly followed. n
REFERENCE
Mehta V, Goel S, Kabarriti R, et al. Case fatality rate of cancer
patients with COVID-19 in a New York hospital system. Cancer Discov.
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MORE ON

Chu to Lead Cancer
Medicine at Montefiore
EFFECTIVE OCTOBER
1, 2020, Edward Chu,
MD, MMS, will join
Albert Einstein College
of Medicine and Montefiore Health System as
director of the National
Cancer Institute-designated Albert Einstein
Cancer Center; vice president for cancer
medicine at Montefiore Medicine; and professor of medicine and of molecular pharmacology. He will hold the Carol and Roger Einiger
Professorship of Cancer Medicine at Einstein.
In these roles, Chu will unite Einstein and
Montefiore’s cancer programs into a fully
integrated research and clinical enterprise. n
READ MORE: bit.ly/2D3A8Rj
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Experts Highlight Promise of Trastuzumab
Deruxtecan in Gastric/GEJ Cancers
51.3% compared with 14.3% in the chemotherFAM-TRASTUZUMAB deruxtecan-nxki
Could you provide a brief
Q
apy arm. The median overall survival (OS)
(Enhertu) is shaping up as a promising new
overview of the DESTINYwith the ADC versus chemotherapy was
option for patients with gastric or gastroGastric01 trial?
12.5 months versus 8.4 months, respectively.
esophageal junction (GEJ) adenocarcinoma
JANJIGIAN: We saw exciting results from the
“[These were] remarkable outcomes that
based on impressive response rates in the
DESTINY-Gastric01 study at this year’s ASCO
also translated to improved progresphase 2 DESTINY-Gastric01 study
meeting that were simultaneously published
sion-free survival [PFS] and an
(NCT03329690), according to
in the New England Journal of Medicine. This
improved OS [with trastuzumab
Daniel Catenacci, MD.
was a randomized phase 2 study conducted
deruxtecan] in this randomized
In May 2020, the FDA granted
in Asia and it [included] a heavily pretreated
study,” said Catenacci, an associa breakthrough therapy designapatient population in the third-line setting.
ate professor of medicine, director
tion to the antibody-drug conjugate
[Patients] were randomized to receive chemoof the Gastrointestinal Oncology
(ADC) for the treatment of patients
therapy or trastuzumab deruxtecan.
Program, and assistant direcwith HER2-positive unresectable or
This was an important study because,
Daniel
tor of translational research in the
metastatic gastric or GEJ adenocar[despite the fact that] heavily pretreated
Catenacci, MD
Comprehensive Cancer Center at the
cinoma who have received 2 or more
patients [often experience a] challenging
University of Chicago Medicine in Illinois.
prior lines of therapy, including trastuzumab
disease course, the ORR was quite remark“I’m cautiously optimistic that this is a great
(Herceptin). The designation was supported
able. The published literature shows a 51%
option for patients.”
by data from DESTINY-Gastric01.
ORR and a survival of 12.5 months,
With regard to safety, the most
Updated findings from the trial were
which is [noteworthy] for this popucommon adverse events of grade 3
presented during the 2020 American Society
lation and compares favorably with
or higher observed with the ADC
of Clinical Oncology (ASCO) Virtual Scientific
the standard of care. Based on these
included neutropenia, decreased
Meeting. A total of 187 patients were included
data, the FDA is now reviewing this
appetite, anemia, thrombocytopenia,
in the trial; 125 received trastuzumab deruxdrug for possible approval in the
and decreased white blood cell count.
tecan and 62 received chemotherapy. Results
United States and [if approved, this
Twelve patients experienced interstishowed that treatment with the ADC resulted
agent] would really help our patients
Yelena Y.
tial lung disease (ILD)/pneumonitis
in a higher objective response rate (ORR) of
in the third-line setting.
Janjigian, MD
that was determined to be associated
The 1 concern with this drug is
with the ADC per an independent adjudicapulmonary toxicity; grade 5 events of toxicitytion committee; this event must be actively
related deaths from ILD [were observed] in
monitored and managed.
the breast cancer and colorectal cancer [CRC]
In interviews with OncologyLive®, experts
data. In the gastric cancer arena, the literature suggests that although no grade 5 events
provided their perspectives on the DESTINYwere reported, the pulmonary toxicity is still
Gastric01 data.
an issue with this class of drug. We’re eagerly
Joining Catenacci were Yelena Y. Janjigian,
awaiting the results of the United States data
MD, a medical oncologist and chief of
in this population, hoping to see that it’s safe
the Gastrointestinal Oncology Service at
and confirmatory in the Western population.
Memorial Sloan Kettering Cancer Center in
Then we can use this drug in our patient
New York, New York; and Jaffer A. Ajani, MD,
population soon.
professor of medicine and an internist in
CATENACCI: The DESTINY-Gastric01
the Department of Gastrointestinal Medical
study is one of many within the DESTINY
Oncology, Division of Cancer Medicine, at
group of studies across various tumor types
The University of Texas MD Anderson Cancer
with the ADC trastuzumab deruxtecan. This
Center in Houston.
was a study, specifically for gastric cancer,
These experts discussed the efficacy and
conducted solely in Asia in the third-line
safety of trastuzumab deruxtecan in the
setting or higher. Fifty percent of patients
gastric cancer space.
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with HER2-positive disease were [treated in
OS], which is another thing you don’t really
the] third line, and the rest were [receiving
see in the gastric space. For many years, every
treatment in the] fourth and fifth line.
time we have succeeded with a new treatNotably, it was required that the [patients]
ment, the advantage has been always minor. I
were HER2 positive, but [samples] could be
am hoping that these data will be submitted to
from an archived specimen, so it could have
the FDA and that we will all be able to use this
been from their pre–first-line therapy.
drug [in the near future].
Talking about molecular heterogeneity
over time, we do understand that for many
What does the toxicity look
Q
patients, one of their mechanisms of resislike with the agent?
tance to any therapy, including anti-HER2
CATENACCI: The thing that we would have
therapy, is to select for HER2-negative
to look at is that this is an Asian-only popusubclones. The assumption that they were
lation, so [are these findings] generalizable
still positive from the first-line setting after
over to Western populations, which gener2 lines or more of therapy is not necessarally have worse prognoses? Many of these
ily a true one.
patients don’t get to later lines of therapy. In
However, that being said, we don’t know if
addition to that, [we need to note the] toxicthe investigators of the studies still tried to
ity rates; they have to be looked at. Although
select patients at the time of enrollment and
this is a targeted therapy it comes with a
check for HER2 positivity, either via circulatcytotoxic agent conjugated to it. The toxicing tumor DNA and/or a biopsy, which very
ity rate of all-grade [events] was very high
well could have been done. We don’t know
[with the agent].
that, especially at this time where we underSome pertinent grade 3 toxicities include
stand that this is a common problem. It’ll be
neutropenia, but most importantly, pneumointeresting to see and hear if that comes out
nitis or ILD, which is unique for the agent.
later on, but it has not yet been reported.
[Approximately] 10% of patients experienced
AJANI: In my clinic, [when I
any grade of ILD, a quarter of whom
am treating] a patient with HER2had grade 3 or higher. In the colon
positive disease in this setting, I
studies and others, events of grade 5
don’t target HER2 because [no agents
pneumonitis were reported. We
have been] approved. I have to find
need to weigh these extremely good
a clinical trial [for that patient] or
outcomes with the toxicity rates.
I need to treat them similarly to
AJANI: Because there is so much
someone who may not have HER2
chemotherapy attached to that antiJaffer A. Ajani, MD
[expression]. In this trial, investigabody, it has unique toxicities. In
tors obtained tissue and centrally confirmed
breast cancer, lung cancer, and gastric
that the tumor was still expressing HER2.
cancer, ILD can occur in about 5% to 10% of
When you start looking at the end points [of
cases; often it is lower grade, so patients will
the trial], the response rate was much higher
recover, but there have been some deaths
[with trastuzumab deruxtecan]. You don’t
reported. Of 125 patients on this trial, 3 were
see a response rate [that high] in the thirddocumented to have ILD and 1 patient died.
line setting. We have nothing available in
When we use this drug, we will have to be
the clinic that produces such a high response
very careful about selecting the right patient
rate, so that’s very interesting. The duration
and then carefully monitor them.
of response [observed with the ADC] was also
very long, which is another thing that doesn’t
What are the next steps for
Q
happen. I can get a response in the third-line
this research and does it leave
setting in my patient with chemotherapy,
any unanswered questions?
[such as we saw in] the control arm, but it
JANJIGIAN: The next step for the develdoesn’t last very long.
opment of HER2-targeted agents is
What’s unique about this molecule is that
understanding how to best sequence them.
responses are high and they’re durable, PFS is
Should we consider bringing some of these
longer, and OS is also significantly longer. The
agents, such as the ADCs that are available
hazard ratio was less than 0.6 [with regard to
on the market, into earlier lines of therapy?

Tumor Type Update

What’s going to be the balance between the
efficacy and toxicity? How do we best serve
our patients and have them live a longer,
symptom-free life and which patient population can we actually cure?
We’ve changed the biology of HER2-positive
gastric/GEJ adenocarcinoma. We have had
patients living with this disease for years.
We’re also seeing more and more unusual
patterns of progression and escape patterns,
particularly with a combination of anti–
PD-1 and anti-HER2 therapy; this is because
patients live for such a long time and do well.
For the first time, we’re seeing brain metastasis in the first-line setting, which is an
unusual presentation for gastric cancer. A
TKI [tyrosine kinase inhibitor] such as tucatinib [Tukysa], which is a highly selective
HER2 inhibitor, has been approved in breast
cancer and is currently under development in
gastric cancer.
In CRC, it may be an interesting agent to
study, as it does cross the blood–brain barrier.
There has been excitement and resurgence in
the HER2-positive field, so several agents will
likely be approved and on the market within
the year. As such, there is a lot of hope for
our patients. It will be up to [us to determine]
how to optimally sequence these [therapies]
to improve outcomes.
CATENACCI: In the future, [toxicity] might
make [the agent] more challenging to move
it into earlier lines of therapy, where we
already have good therapies available that
induce similar response rates and survival
rates without this type of toxicity profile.
Randomized data to appropriate controls in
either earlier or later lines are going to be
important in terms of understanding where
to fit this drug in. However, in later lines for
patients who are still HER2 positive who are
in need of third-line treatment, our response
rates for any therapy are quite low. If this
agent [is further analyzed] in the Western
population in large prospective studies, then
this would serve as an excellent tool—even
with that toxicity profile—when you weigh the
pros and cons at that late stage.

If approved for this indication
down the line, what would the
clinical implications be?
Q

CATENACCI: The orphan status is a great
thing, but it doesn’t necessarily mean it’s
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going to get approved, per se. It may make
some of the regulatory path a little bit easier
but, in the end, the data we have are not
enough to grant an accelerated approval, at
least for the Western population. We need
to see prospective data in [that] population,
preferably randomized.
The ongoing DESTINY-Gastric02 trial
[NCT04014075], is a 72-patient, single-arm,
phase 2 study that is being done in Western
countries, which is examining the agent in
this patient population in the second-line
setting. Patients are required to undergo a
repeat biopsy to centrally confirm HER2positive disease; that’s the start. Whether
or not a response rate of 50% compared with
nothing is going to lead to an approval is
another story; that would have to be weighed
against the toxicity rate and the standard
of care, which technically is paclitaxel
and ramucirumab [Cyramza] and shows a
response rate of 30%. Ultimately, the idea
would be to have a randomized study before
this is approved [for this indication].

AJANI: Based on the DESTINY-Gastric02
trial, the company will probably pursue
a second-line indication. At a later date,
we might [see it move to a] first-line indication. In the adjuvant setting in breast
cancer, ado-trastuzumab emtansine [T-DM1;
Kadcyla], trastuzumab, and pertuzumab
[Perjeta], have all [made their] way to the
adjuvant setting. You start with heavily
treated patients, then less heavily treated
patients, then the first line, and then the adjuvant setting, so that could also happen in
gastric cancer.

What is your take-home
message regarding this
research?
Q

JANJIGIAN: GEJ adenocarcinoma/gastric
cancer is a very interesting heterogeneous
disease and it’s a challenge for both clinical trial development and for the patients
and caregivers. The take-home message
is to not give up. Participate in clinical
trials, create exciting, novel trials asking

important questions, and strive for a high bar
of success. The days of incremental benefit
and 2-month OS benefit should be behind us.
These new targeted agents in selected patient
populations demonstrate to us that some
of our patients, even those with metastatic
disease, can live a long life and potentially be
cured; that’s what we should be striving for.
AJANI: The highest impact is going to be
trastuzumab deruxtecan targeting HER2.
This gives us some understanding of how
we can use this target. If you can achieve
such an advantage at a later line, there’s a
possibility you can add another drug like
immunotherapy or another targeted agent
that will not collide with this drug in terms of
safety. There are many possibilities. n
REFERENCE
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The Critical Role of Molecular
Profiling in Cholangiocarcinoma

Dr. Mitesh Borad,
Oncologist, Associate
Professor of Medicine
at Mayo Clinic College
of Medicine and
Science

Cholangiocarcinoma (CCA) is a rare and often overlooked cancer that forms in the bile duct. Rare in that it
affects fewer than 10,000 people in the U.S., but overlooked likely because of its non-specific symptoms
– including abdominal pain, night sweats, fatigue, jaundice,
general discomfort and weakness – which can make it difficult for physicians to identify.2 Too often, CCA becomes a
diagnosis of exclusion, only determined after physicians
undergo rigorous processes to rule out other potential
explanations to reach a diagnosis. As such, C CA is often
diagnosed at an advanced stage when curative modalities
such as surgery are not feasible and the prognosis is poor.,
Given the non-specific nature of symptoms associated with the diagnosis of CCA, other than jaundice, early
detection is uncommon. In my own practice, I have found
that a growing number of patients are being incidentally
diagnosed by the presence of lesions, which are identified
through imaging in the absence of other typical cholangiocarcinoma symptoms.
Historically, the only potentially curative treatment for
CCA has been surgery, but even after surgery, relapse
rates are high, and patients have a median survival of
only about 12 months. More recently, technological
interventions are making it possible to more efficiently
evaluate CCA by allowing researchers to look closely
inside each person’s tumors to see exactly which mutations are present.
This type of testing, called molecular profiling, pinpoints
driver mutations, or genomic abnormalities. Molecular
profiling can help detect these abnormalities earlier on in
disease progression.6
For example, FGFR2 fusion or rearrangement is observed
in 10 – 15% of patients whose CCA originates in the bile
ducts within the liver, known as intrahepatic CCA.,
While a variety of molecular profiling methods are now
available, next-generation sequencing (NGS) and fluorescence in situ hybridization (FISH) are among the most
common. NGS allows us to analyze a tissue sample for
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multiple alterations at the same time, while FISH tests are
conducted to identify one specific, predetermined alteration at a time.,
Molecular profiling isn’t consistently conducted, and it
often isn’t even considered until after first-line chemotherapy has failed. Knowing that, I encourage patients within
my practice to undergo molecular profiling early on in a
patient’s CCA diagnosis, and I urge my hepatology and
gastroenterology colleagues to do the same.
It is critical that physicians understand the importance
of early molecular profiling when it comes to treating
patients with CCA. More broadly, molecular profiling has
helped scientists and physicians better understand how
cancer can start, grow and spread in the body.
For more information on FGFR2 fusions and next generation
sequencing in cholangiocarcinoma, visit www.fgfrscience.com.

Sponsored by Incyte
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COMPANION DIAGNOSTICS

Companion Diagnostic,
Targeted Therapy Approvals
Rise in Tandem

IN 2020, THE RATE OF companion diag-

intervention, as well as those who should
nostic approvals is keeping pace with that
not receive a specific treatment because of
of targeted therapies, rapidly expanda high risk of adverse events. This latter
ing the arsenal of novel tools available
insight is critical, considering that many
to identify actionable molecular markers
oncology drugs are toxic and have a positive
across histologies.
effect in only a fraction of patients
with a particular malignancy.4
Since January 2020, the FDA has
approved 10 new single-agent and
The profusion of targeted thercombination regimens for use with
apies approved with associated
a specific companion diagnostic
companion diagnostics in 2020
(TABLE).1,2 The agency also has given
duly reflects oncology’s growing
emphasis on personalized methodthe go-ahead for the Ventana HER2
ologies of treatment selection and
Dual ISH DNA Probe Cocktail assay, a
Shridar Ganesan,
the field’s continuous investigative
new, faster method for detecting HER2
MD, PhD
efforts to advance precision medigene amplification status for trastucine, according to Shridar Ganesan, MD, PhD,
zumab (Herceptin) therapy.2
associate director for Translational Science
Additionally, on August 7, 2020, the agency
and section chief of Molecular Oncology at the
approved Guardant360 CDx assay, a next-genRutgers Cancer Institute of New Jersey in New
eration sequencing (NGS) test that utilizes
Brunswick. “What we are seeing is the result
circulating cell-free DNA from peripheral
of a lot of investment in targeted therapeuwhole blood plasma, as a companion diagnostics and approaches over the past decade now
tic to detect EGFR mutations in patients with
coming to fruition,” Ganesan said.
non-small cell lung cancer who are candidates
for osimertinib (Tagrisso) therapy. The test is
the first liquid biopsy assay that also uses NGS
CROSS-THERAPY INDICATIONS
3
technology, the FDA said.
The FDA has approved 43 in vitro and imaging-based diagnostic devices, including the
As precision medicine evolves in
Guardant360 CDx assay.2,3
oncology, companion diagnostics are broadly
and increasingly being adopted to guide
This record of FDA-accepted companion
treatment decisions, enabling clinicians to
diagnostics dates back to 1998, when
better and more precisely direct patients to
Dako Denmark’s immunohistochemical
therapies that best suit their unique genomic
assay, HercepTest, developed to detect the
profiles. Specifically, companion diagnosHER2 protein in breast cancer tissue, was
tics can be used to select the patients who
concurrently approved with trastuzumab
are likely to respond to a given therapeutic
(Herceptin). The simultaneous approval
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represented the first step toward oncology’s
current practice of codeveloping drugs and
corresponding diagnostics.5
In contrast to 1998, this model of companion
diagnostic-guided therapeutics is now dominant
in oncology, with several devices holding indications for multiple therapies across tumor types.
For example, Foundation Medicine’s NGS–based
in vitro diagnostic device, FoundationOne CDx,
which detects substitutions, insertion and deletion alterations, and copy number alterations
in 324 genes, is approved as a companion diagnostic test for 23 therapies. The assay uses DNA
isolated from formalin-fixed, paraffin-embedded
tumor tissue specimens,
On April 17, 2020, Foundation Medicine
announced that the comprehensive genomic
profiling test received FDA clearance to aid
the identification of candidates for pemigatinib (Pemazyre) monotherapy, which received
an accelerated approval for adults with
treatment-naïve, unresectable, locally
advanced, or metastatic cholangiocarcinoma
with an FGFR2 fusion or rearrangement.6
FoundationOne CDx’s indication further
expanded on May 6, 2020, when the FDA
granted capmatinib (Tabrecta) an accelerated approval for adults with metastatic MET
exon14 skipping—mutated non–small cell
lung cancer and designated the device as the
agent’s corresponding companion diagnostic.7 The approval of FoundationOne CDx for
multiple tumor types exemplifies Ganesan’s
observation that companion diagnostic
development does not always entail new
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T ABLE. 2020 Comp anion Diag nost ic Ap p r ovals 2

Agent

Indication

Corresponding companion diagnostic

Test developer

Tazemetostat

Relapsed/refractory follicular lymphoma with an EZH2 mutation

cobas EZH2 Mutation Test

Roche

Olaparib

HRR-mutant metastatic CRPC

BRACAnalysis CDx
FoundationOne CDx

Myriad Genetics
Foundation Medicine

Brigatinib

ALK-positive NSCLC

Vysis ALK Break Apart FISH Probe Kit

Abbott Molecular

Atezolizumab

Metastatic, PD-L1–high NSCLC

Ventana PD-L1 (SP142) Assay

Roche

Nivolumab plus ipilimumab

Metastatic NSCLC with tumors that express PD-L1 ≥ 1%

PD-L1 IHC 28-8 pharmDx

Agilent

Olaparib plus bevacizumab

Advanced epithelial ovarian, fallopian tube, or primary peritoneal
cancer

myChoice CDx

Capmatinib

Metastatic METexon14-mutant NSCLC

FoundationOne CDx

Foundation Medicine

Pemigatinib

Unresectable locally advanced or metastatic cholangiocarcinoma
with an FGFR2 fusion or other rearrangement

FoundationOne CDx

Foundation Medicine

Encorafenib plus cetuximab

Metastatic CRC with a BRAF V600E mutation

therascreen BRAF V600E RGQ PCR Kit

Qiagen

Myriad Genetics

Pembrolizumab

Unresectable solid tumors with TMB ≥ 10 mut/Mb

FoundationOne CDx

Foundation Medicine

Osimertinib

EGFR-mutant NSCLC

Guardant360 CDx

Guardant Health

Trastuzumab

HER2-amplified breast cancer

Ventana HER2 Dual ISH DNA Probe Cocktail

Roche

CRC, colorectal cancer; CRPC, castration-resistant prostate cancer; HRR, homologous recombination repair; NSCLC, non–small cell lung cancer; TMB, tumor mutational burden.

technology and will not necessarily require
frequent innovation as the usage and utility
of these devices expands in oncology. “Often,
we are building on a platform diagnostic
that is already FDA approved. In some cases,
new diagnostic tools are not being invented;
rather, existing assays are being validated for
a new purpose,” Ganesan said.
On May 19, 2020, FoundationOne CDx was
approved to support the identification of
patients with deleterious or suspected deleterious germline or somatic homologous
recombination repair gene-mutated metastatic castration-resistant prostate cancer.
Patients with the biomarker who progress
after prior treatment with enzalutamide
(Xtandi) or abiraterone acetate (Zytiga) are
eligible to receive olaparib (Lynparza).8
This decision expanded FoundationOne
CDx’s olaparib-specific indication: the diagnostic was previously approved to select
patients with BRCA-mutant advanced ovarian
cancer who would benefit from frontline maintenance olaparib monotherapy, on July 1, 2019.9
FoundationOne CDx’s 2019 approval
followed a 2016 announcement issued by
AstraZeneca, olaparib’s developer, and
Foundation Medicine indicating that the
companies had entered into a definitive
agreement to develop a novel companion
diagnostic assay for olaparib to support the
global development of the PARP inhibitor.10
The cross-therapy companion diagnostic
approvals that FoundationOne CDx received

in the 4 years that followed AstraZeneca and
FoundationOne’s forging of this strategic
partnership evidence the multiyear nature
of the research efforts required to advance
diagnostic-guided precision care. Ganesan
emphasized that moving the needle in
personalized medicine can be a slow process
fraught with questions, even if the recent
succession of 2020 companion diagnostic
approvals makes it appear otherwise.
“For example, it took us over 20 years to
go from identifying HER2 amplification in
a subset of breast cancer, to developing and
validating HER2–targeted theraputics, and
finally, development of combination treatment strategies that have changed the
natural history of early and late-stage HER2amplified breast cancers,” Ganesan said.
Nevertheless, the series of 2020 companion diagnostic indications that the FDA has
issued in synchronization with targeted
therapy approvals represents “a very important series of developments that points to
the importance of upfront molecular profiling for many cancers, both as part of their
biologic classification and to guide optimal
therapy,” Ganesan added. n

Accessed August 10, 2020. bit.ly/2PbJj4M
3.

FDA approves first liquid biopsy next-generation sequencing
companion diagnostic test. FDA. August 7, 2020. Accessed
August 10, 2020. https://bit.ly/31AAEi0

4.

Becker Jr R, Mansfield E. Companion diagnostics. Clin Adv
Hematol Oncol. 2010;8(7):478-479.

5.

Jan Trøst Jørgensen, ed. Companion and Complementary
Diagnostics: From Biomarker Discovery to Clinical
Implementation. Academic Press; 2019.

6.

Foundation Medicine receives FDA approval for FoundationOne
CDx as the companion diagnostic for Pemazyre (pemigatinib),
the first FDA-approved targeted therapy for adults
with previously treated locally advanced or metastatic
cholangiocarcinoma. News release. Foundation Medicine, Inc;
April 17, 2020. Accessed July 13, 2020. bit.ly/3jXzpSk

7.

Foundation Medicine receives FDA approval for
FoundationOne CDx as the companion diagnostic for
Tabrecta (capmatinib), the only FDA-approved MET inhibitor
for patients with metastatic non–small cell lung cancer with
METex14. News release. Foundation Medicine, Inc; May 6,
2020. Accessed July 13, 2020. bit.ly/30dFyC3

8.

Foundation Medicine receives FDA approval for
FoundationOne CDx as the companion diagnostic for Lynparza
to identify patients with HRR-mutated metastatic castrationresistant prostate cancer. News release. Foundation Medicine,
Inc; May 20, 2020. Accessed July 13, 2020. bit.ly/3hPy4ez

9.

Foundation Medicine expands indication for FoundationOne
CDx as a companion diagnostic for Lynparza (Olaparib).
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Fresh Approaches May Be Key
to Unlocking OX40 Checkpoint
by JANE DE LARTIGUE, PHD

ALTHOUGH ANTIBODIES TARGETING
inhibitory immune checkpoints have
been central to the success of cancer
immunotherapy in the past decade, evidence
suggests stimulatory checkpoints are equally
important in the generation of an effective
antitumor response. Considerable efforts
have focused on developing agonists of
costimulatory receptors, including OX40.1-3
The more nuanced role of these receptors
and challenges inherent to developing agonist
antibodies have proved significant stumbling
blocks to clinical translation,4 but many pharmaceutical companies continue their pursuit
in the hopes that new drug strategies will
prove successful.5
Data from ongoing clinical trials presented
at recent conferences have highlighted
several of these novel drugs and brought
OX40 back into focus.6-8

upregulated on both CD4- and CD8-positive
T cells between 12 and 24 hours after TCR
engagement and is then gradually downregulated 48 to 96 hours later.10,13,14
The only known ligand is OX40L, which
is similarly transiently expressed on activated APCs. OX40L is also found on other
cell types, including activated natural killer
and B cells, as well as nonhematopoietic cells
such as smooth muscle and endothelial cells.
OX40 requires clustering for efficient activation. To facilitate this, OX40L contains
conserved TNF homology domains through
which it forms trimers that can bind to 3
OX40 receptor molecules simultaneously.10-12
Like other TNFR superfamily members,
OX40 is a transmembrane protein. Through

STEPPING ON THE GAS
Despite the success of immune checkpoint
inhibitors (ICIs), many patients do not respond,
and the development of resistance limits durable benefit for others. Costimulatory receptors
have long been pursued as an alternative and
potentially complementary target.2,3

F I G U RE . OX40 Mechanisms of Action9

T-CELL COSTIMULATION
Full activation of naïve T cells requires not
only interaction between the T-cell receptor
(TCR) and major histocompatibility
complex–bound peptides on the surface of
an antigen-presenting cell (APC) but also
a secondary signal provided by costimulatory molecules on the APC that bind to their
receptors on the T cell (FI GUR E 9 ).9-12
The prototypical costimulatory receptor, CD28, is expressed on naïve T cells and
provides the initial costimulatory signal
when bound to its ligand, but a range of other
receptors and ligands are also upregulated
in the hours and days after T-cell activation.
These maintain T-cell activation and deepen
the T-cell response by boosting proliferation
and survival and optimizing the priming,
differentiation, and effector functions of various T-cell subsets.4,10,11
Among the costimulatory receptors is
OX40, 1 of the 29 known members of the
tumor necrosis factor receptor (TNFR) superfamily; 6 of these family members, including
OX40, included are classified as immune
costimulators.4 Expression of OX40 is

its cytoplasmic tail, OX40 binds to members
of the TNFR-associated factor (TRAF) family
of adaptor proteins, specifically TRAFs 2,
3, and 5. TRAFs facilitate the activation of
downstream signaling cascades, the best
characterized being the nuclear factor kappa
B (NFκB) pathway, ultimately eliciting a
range of different effects in T cells, dependent
on the specific subset.10-12

Immature myeloid dendritic cell

Tumor antigens

Activated myeloid dendritic cell

Tumor cells

Treg
T cell

Activated effector T cell
Increased expansion
and function
Blocks Treg
supression

Increased survival

OX40
Differentiation

OX40L
Major histocompatibility complex
T-cell receptor
Effector T cell

Memory effector T cell

OX40, a member of the tumor necrosis factor receptor family, functions as a stimulatory immune checkpoint. Findings from preclinical studies
suggest that agonistic OX40 antibodies can enhance T-cell–mediated antitumor immunity.
Recreated under a Creative Commons license from Alves Costa Silva, et al. ESMO Open. 2020;5(1):e000573. doi:10.1136/esmoopen-2019-000573
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Select Studies of OX40-Targeted Drugs in Active Clinical Development

Drug

(Manufacturer)

ATOR-1015

(Alligator Bioscience)

GSK3174998

(GlaxoSmithKline)

Mechanism of action

Description (Clinicaltrials.gov identifier)

Bispecific human IgG1 antibody
targeting OX40 and CTLA-4

Monotherapy in advanced solid tumors (NCT03782467)

1

+ belantamab mafodotin (BCMA-targeted ADC) in
relapsed/refractory MM (DREAMM 5; NCT04126200)

2

+ GSK3359609 (agonist ICOS mAb) in advanced solid
tumors (INDUCE-1; NCT02723955)

1

Humanized IgG1 OX40 mAb

mRNA-4216

Lipid nanoparticle–
encapsulated mRNA encoding
OX40L

mRNA-2752

Lipid nanoparticle–
+/- durvalumab in advanced solid tumors and
encapsulated mRNAs encoding
lymphomas (NCT03739931)
OX40L, IL-23, and IL-36γ

(Moderna
Therapeutics)
(Moderna
Therapeutics)

+/- durvalumab in advanced solid tumors and
lymphomas (NCT03323398)

Phase

1/2

1

+/- ABBV-181 (PD-1 mAb) in advanced or metastatic
solid tumors (NCT03071757)

ABBV-368

(AbbVie)

Humanized IgG1 OX40 mAb

+ ABBV-927 (agonist CD40 mAb) +/- ABBV-181 or
chemotherapy in advanced or metastatic solid tumors
(NCT03893955)
Monotherapy in newly diagnosed locally advanced
HNSCC (NCT03818542)

1

+ tilsotolimod (TLR9 agonist) +/- nab-paclitaxel
+/- ABBV-181 in recurrent/metastatic HNSCC
(NCT04196283)
IBI101

Fully human IgG1 OX40 mAb

+/- sintilimab (PD-1 mAb) in advanced solid tumors
(NCT03758001)

1

HS-130

Allogeneic cell line expressing
OX40L-Fc fusion protein

+ viagenpumatucel-L (allogeneic vaccine) in advanced
solid tumors (NCT04116710)

1

BGB-A445

OX40 mAb

+/- tislelizumab (PD-1 mAb) in advanced solid tumors
(NCT04215978)

1

INCAGN1949

Fully human IgG1 OX40 mAb

+ CMP-001 (TLR9 agonist) in stage IV pancreatic cancer
and other cancers except melanoma (NCT04387071)a

INBRX-106

Humanized hexavalent IgG
OX40 mAb

+/- pembrolizumab in locally advanced or metastatic
solid tumors (NCT04198766)

1

SL-279252

Agonist Redirected Checkpoint
fusion protein (PD-1-Fc-OX40L)

Monotherapy in advanced solid tumors or lymphomas
(NCT03894618)

1

(Innovent Biologics)
(Heat Biologics)
(BeiGene)
(Incyte)

(Inhibrx)

(Shattuck Labs)

BMS-986178

(Bristol Myers
Squibb)

+/- nivolumab and/or ipilimumab, tetanus vaccine, DPV001 cancer vaccine plus cyclophosphamide in advanced
or metastatic solid tumors (NCT02737475)b
Fully human IgG1 OX40 mAb

+ SD-101 (TLR9 agonist) in advanced solid tumors
(NCT03831295)
+ SD-101 + local RT in low-grade B-cell NHL
(NCT03410901)

1/2

1/2

1

ADC, antibody-drug conjugate; BCMA, B-cell maturation antigen; HNSCC, head and neck squamous cell carcinoma; ICOS, inducible T-cell costimulator; IgG, immunoglobulin G; IL-23/36γ, interleukin-23/36 gamma; mAb, monoclonal antibody; MM, multiple myeloma; mRNA, messenger RNA;
RT, radiotherapy; TLR9, toll-like receptor 9.
a

Study is not yet recruiting.
Study is ongoing but not actively recruiting participants.

b

Preclinical studies have demonstrated
the ability of agonistic OX40 antibodies to
promote T-cell activation and enhance T-cell–
mediated antitumor immunity, resulting in
tumor regression and survival benefits across
a variety of cancer models.15-17
The first OX40 agonist to advance to
clinical testing was 9B12, a mouse monoclonal antibody developed by the Providence
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Portland Medical Center and AgonOx, both
in Portland, Oregon. The agent was subsequently renamed MEDI6469 when AgonOx
in-licensed its OX40 program to MedImmune,
an AstraZeneca company.4,9,18,19
In a first-in-human study of 9B12/
MEDI6469 (NCT01644968), there were
no tumor responses, although 40% of
patients experienced regression of at least 1

metastatic lesion. Treatment was well tolerated, and there was significant evidence of
immunomodulatory activity.20
A humanized version of this antibody,
MEDI0562 (tavolimab), was subsequently
developed to prevent patients from forming
human anti-mouse antibodies, which limited
the number of doses in the above trial.20 In
a phase 1 trial in patients with advanced
solid tumors (NCT02318394), there were no
dose-limiting toxicities (DLTs), and 1 patient
exhibited a partial response (PR), which
lasted 16 weeks.21 AstraZeneca has since
discontinued development of MEDI6469 and
MEDI0562,5 but the latter is still being studied by academic groups.
Two notable OX40 agonists, MOXR0916
and PF-04518600, were tested22-25; however,
development of the former was discontinued completely in 2019,5 and the latter is no
longer listed in Pfizer’s development pipeline.26 Overall, OX40 agonists as monotherapy
have failed to live up to expectations, with
only modest antitumor activity.
According to experts in the field, part of the
problem lies in challenges inherent to developing agonist antibodies. Because antagonist
antibodies exhibit a classic dose-response
relationship, they are well suited to doseescalation studies. However, searching for
the highest tolerable dose of receptor agonists
has the potential to exhaust T cells and
negate any antitumor efficacy.4,5
Important considerations for designing
optimal agonist antibodies include binding affinity, epitope selection, valency, and
receptor occupancy. Furthermore, because
costimulatory receptor clustering is key to
the signaling activation induced by native
ligand binding, an agonist antibody must be
able to reproduce this effect.4,5
Conventional bivalent antibodies, which
can interact with only 2 receptors per antibody molecule, have low or no intrinsic agonist
activity and are dependent on secondary
cross-linking of antibody-receptor complexes
caused by interaction between their Fc region
and the Fcγ receptor (FcγR).27,28

CAPITALIZING ON COMBINATION
THERAPY
Despite setbacks, there is still considerable interest in pursuing OX40-targeted
drugs (T ABL E ), but the focus has shifted

to combination therapy. The most popular
strategy is to combine OX40 agonists with
ICIs based on preclinical demonstration of
synergy, although administering the drugs in
the proper sequence can be a crucial consideration with these combinations.29,30
GlaxoSmithKline is developing a humanized OX40 antibody, GSK3174998, which is
being evaluated in several ongoing clinical
trials in combination with different drugs.
Results from the recently completed phase 1
ENGAGE-1 study (NCT02528357) were
reported at the 2020 American Association
for Cancer Research (AACR) Virtual
Annual Meeting I.
Patients with advanced solid tumors were
treated with escalating doses of GSK3174998
(0.003-10 mg/kg) intravenously every
3 weeks as monotherapy (part 1; n = 45)
or in combination with 200 mg pembrolizumab (part 2; n = 96). In part 1, 1 patient
had a PR and 1 achieved stable disease (SD),
both at the 0.3 mg/kg dose. In part 2, there
were 2 complete responses, 7 PRs, and 9
patients with SD at doses from 0.01 to 3 mg/
kg. Clinical benefit was observed in both
PD-1/PD-L1 inhibitor–pretreated and treatment-naïve patients.
There were 2 DLTs in part 2 (grade 3
nonmalignant pleural effusion at 0.03 mg/kg
and grade 1 myocarditis at 10 mg/kg). The
most common treatment-related adverse
events (TRAEs), which were predominantly
grades 1 and 2, included diarrhea and fatigue
in part 1 and fatigue and nausea in part 2.31

MOVING FORWARD WITH NEW
STRATEGIES
To address the need for receptor clustering,
modifying the Fc region of the antibody
to enhance FcγR binding can be an effective strategy but can also boost several of
the effector functions of antibodies, including antibody-dependent cellular cytotoxicity.
Although this can be beneficial, providing
an additional antitumor effect, it could also
lead to depletion of the T cells activated by
the costimulatory agonist antibody and thus
diminish its antitumor immune effects.27
An alternative strategy is to increase
valency. Inhibrx is developing INBRX-106,
a hexavalent OX40 monoclonal antibody
that can bind 6 OX40 receptors per molecule of drug. It has been shown to outperform

bivalent antibodies in preclinical testing,
according to the company’s website.32
Bispecific antibodies, designed to engage
2 different targets, also are under study.
ATOR-1015 targets OX40 and the coinhibitory receptor, CTLA-4. A phase 1
first-in-human study (NCT03782467) in
patients with advanced solid tumors is ongoing, and preliminary results were presented
at the 2020 American Society of Clinical
Oncology (ASCO) Virtual Scientific Program.
ATOR-1015 was administered intravenously
every 2 weeks at escalating doses from
0.043 to 600 mg. Patients were heavily
pretreated, having received a median of
5 prior lines of therapy.
Data from 21 patients dosed to date demonstrated a best response of SD. There were
no DLTs, and TRAEs were reported in 11
patients, most frequently infusion-related
reaction and rash. No severe immune-related
AEs were reported.8
F-star Therapeutics is also developing
FS120, a bispecific antibody that targets a
second costimulatory receptor, 4-1BB (CD137),
in addition to OX40. After promising preclinical trials,9 F-star announced in January that
the FDA had accepted its investigational new
drug application. A phase 1 dose-escalation
trial is planned in patients with advanced
malignancies, with anticipated enrollment
of 70 patients.33
Shattuck Labs is looking to achieve an
effect similar to these bispecific antibodies via a different drug design. They used
their Agonist Redirected Checkpoint platform to create SL-279252, a bifunctional
fusion protein that consists of the extracellular domains of OX40L and PD-1 joined by a
central Fc domain.34 A first-in-human clinical
trial is ongoing (NCT03894618).

OX40L GENE THERAPY
Nucleic acid–based drugs hold promise for
gene therapy and could be used to induce
tumor cells to express OX40L. These drugs
present a challenge because naked genetic
material is susceptible to degradation in the
circulation, but lipid-based carriers offer a
possible way around this problem.35
Moderna Therapeutics is developing
2 messenger RNA (mRNA)-based drugs,
mRNA-2416 and mRNA-2752, both composed
of lipid nanoparticles encapsulating a

synthetic mRNA encoding OX40L. mRNA2752 also contains mRNAs encoding
proinflammatory cytokines IL-23 and IL-36γ.
At the ASCO and AACR meetings, results
from ongoing first-in-human studies of
both drugs were highlighted. mRNA-2416
is being evaluated alone and in combination with durvalumab (Imfinzi) in patients
with advanced solid tumors or lymphomas
(NCT03323398). Results from the monotherapy arm were presented; as of November 2019,
39 patients with solid tumors had been treated
with mRNA-2416 administered intratumorally
every 2 weeks for up to 12 doses at 4 dose
levels (1, 2, 4, and 8 mg). The best overall
response was SD in 14 patients, including 4 of
6 patients with ovarian cancer. SD lasted for
at least 14 weeks in 6 patients. Tumor shrinkage was observed in 7 patients, of whom 2 had
shrinkage in injected lesions only, 3 in uninjected lesions only, and 2 in both lesion types.
There were no DLTs, and the majority of
TRAEs were grade 1 or 2, most commonly
fatigue and injection-related reaction. The
combination of mRNA-2416 and durvalumab
is being evaluated in the trial’s ongoing part
B, which includes a dose-expansion portion
focusing on ovarian carcinoma.6
In a separate study (NCT03739931), intratumorally administered mRNA-2752 is also
being assessed as monotherapy (arm A) and
in combination with durvalumab (arm B) in
patients with advanced solid malignancies or
lymphoma. Patients receive escalating doses
of mRNA-2752 (0.25-8 mg) and a fixed 1500mg dose of durvalumab. As of April 2020, 17
patients in arm A and 12 patients in arm B were
evaluable for safety, and 15 patients in arm A
and 8 in arm B were evaluable for efficacy.
In arm A, 5 patients experienced SD as
best response; however, in arm B, 1 patient
with PD-L1–low squamous cell bladder
cancer had a PR and 4 patients achieved
SD. Tumor shrinkage was observed in both
injected and uninjected lesions in both
study arms. TRAEs, which were predominantly grade 1 or 2, most commonly included
injection site erythema, injection site pain,
and pyrexia. Five patients in arm A experienced grade 3 TRAEs, but no grade 3 TRAEs
occurred in arm B.7 n
For a full list of references,
see the article at
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SINGLE-AGENT

PRESCRIBED in aRCCa
aBased

on IQVIA data as of November 2019, subject to change
without notice.1

WITH CABOMETYX
THE ONLY TKI WITH SUPERIOR EFFICACY
IN BOTH 1L AND 2L aRCC2
FIRST- AND SECOND-LINE aRCC
CABOMETYX® (cabozantinib) is indicated for the treatment of patients with advanced renal cell carcinoma (RCC).

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX.
The incidence of Grade 3 to 5 hemorrhagic events was 5% in CABOMETYX
patients in RCC and HCC studies. Discontinue CABOMETYX for Grade 3 or 4
hemorrhage. Do not administer CABOMETYX to patients who have a recent
history of hemorrhage, including hemoptysis, hematemesis, or melena.
Perforations and Fistulas: Gastrointestinal (GI) perforations, including
fatal cases, occurred in 1% of CABOMETYX patients. Fistulas, including
fatal cases, occurred in 1% of CABOMETYX patients. Monitor patients
for signs and symptoms of perforations and ﬁstulas, including abscess
and sepsis. Discontinue CABOMETYX in patients who experience a
Grade 4 ﬁstula or a GI perforation.
Thrombotic Events: CABOMETYX increased the risk of thrombotic
events. Venous thromboembolism occurred in 7% (including 4%
pulmonary embolism) and arterial thromboembolism in 2% of
CABOMETYX patients. Fatal thrombotic events occurred in CABOMETYX
patients. Discontinue CABOMETYX in patients who develop an acute
myocardial infarction or serious arterial or venous thromboembolic
event requiring medical intervention.
Hypertension and Hypertensive Crisis: CABOMETYX can cause
hypertension, including hypertensive crisis. Hypertension occurred in 36%
(17% Grade 3 and <1% Grade 4) of CABOMETYX patients. Do not initiate
CABOMETYX in patients with uncontrolled hypertension. Monitor blood
pressure regularly during CABOMETYX treatment. Withhold CABOMETYX
for hypertension that is not adequately controlled with medical
management; when controlled, resume at a reduced dose. Discontinue
CABOMETYX for severe hypertension that cannot be controlled with
anti-hypertensive therapy or for hypertensive crisis.
© 2020 Exelixis, Inc.

31466bi_RCC-5AS.indd Custom H

CA-1000-2

Diarrhea: Diarrhea occurred in 63% of CABOMETYX patients. Grade 3
diarrhea occurred in 11% of CABOMETYX patients. Withhold CABOMETYX
until improvement to Grade 1 and resume at a reduced dose for intolerable
Grade 2 diarrhea, Grade 3 diarrhea that cannot be managed with standard
antidiarrheal treatments, or Grade 4 diarrhea.
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 44% of
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX
patients. Withhold CABOMETYX until improvement to Grade 1 and resume
at a reduced dose for intolerable Grade 2 PPE or Grade 3 PPE.
Proteinuria: Proteinuria occurred in 7% of CABOMETYX patients. Monitor
urine protein regularly during CABOMETYX treatment. Discontinue
CABOMETYX in patients who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone
erosion, tooth or periodontal infection, toothache, gingival ulceration or
erosion, persistent jaw pain, or slow healing of the mouth or jaw after
dental surgery. Perform an oral examination prior to CABOMETYX initiation
and periodically during treatment. Advise patients regarding good oral
hygiene practices. Withhold CABOMETYX for at least 3 weeks prior to
scheduled dental surgery or invasive dental procedures, if possible.
Withhold CABOMETYX for development of ONJ until complete resolution.
Impaired Wound Healing: Wound complications occurred with
CABOMETYX. Withhold CABOMETYX for at least 3 weeks prior to elective
surgery. Do not administer CABOMETYX for at least 2 weeks after major
surgery and until adequate wound healing is observed. The safety of
resumption of CABOMETYX after resolution of wound healing
complications has not been established.
03/20

The only TKI with superior
PFS to sunitinib2*
PRIMARY ENDPOINT IN CABOSUN

8.6

months
CABOMETYX
(n=79)

MEDIAN PFS2,3†

vs

The only TKI with superior OS
in 2L aRCC2‡
SECONDARY ENDPOINT IN METEOR

5.3

months
sunitinib
(n=78)

21.4

months
CABOMETYX
(n=330)

MEDIAN OS

vs

16.5

months
everolimus
(n=328)

HR=0.66 (95% CI: 0.53-0.83), P=0.0003

%
52
reduction in risk of
progression or death
HR=0.48 (95% CI: 0.31-0.74), P=0.0008

PRIMARY ENDPOINT IN METEOR

7.4

months
CABOMETYX
(n=187)

MEDIAN PFS§||

vs

3.8

months
everolimus
(n=188)

HR=0.58 (95% CI: 0.45-0.74), P<0.0001
CABOSUN was a randomized (1:1), open-label, multicenter,
phase 2 trial of CABOMETYX vs sunitinib in 157 first-line
patients with aRCC who had ≥1 IMDC risk factors.2,3

METEOR was a randomized (1:1), open-label, phase 3 trial of
CABOMETYX vs everolimus in 658 patients with aRCC who had
previously received at least 1 prior anti-angiogenic treatment.2,4

National Comprehensive Cancer Network® (NCCN®)5
Cabozantinib (CABOMETYX) is THE ONLY NCCN “PREFERRED”
SINGLE-AGENT TKI OPTION for 1L intermediate/poor risk clear cell aRCC
Cabozantinib (CABOMETYX) is THE ONLY NCCN “PREFERRED”
SINGLE-AGENT TKI OPTION for 2L clear cell aRCC
As defined by the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®), preferred
interventions are based on superior efficacy, safety, and evidence; and, when appropriate, affordability
Reversible Posterior Leukoencephalopathy Syndrome (RPLS):
RPLS, a syndrome of subcortical vasogenic edema diagnosed by
characteristic ﬁndings on MRI, can occur with CABOMETYX. Evaluate for
RPLS in patients presenting with seizures, headache, visual disturbances,
confusion, or altered mental function. Discontinue CABOMETYX in patients
who develop RPLS.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise
pregnant women and females of reproductive potential of the potential risk
to a fetus. Verify the pregnancy status of females of reproductive potential
prior to initiating CABOMETYX and advise them to use effective
contraception during treatment and for 4 months after the last dose.
ADVERSE REACTIONS
The most commonly reported (≥25%) adverse reactions are: diarrhea,
fatigue, decreased appetite, PPE, nausea, hypertension, and vomiting.
DRUG INTERACTIONS
Strong CYP3A4 Inhibitors: If coadministration with strong CYP3A4
inhibitors cannot be avoided, reduce the CABOMETYX dosage. Avoid
grapefruit or grapefruit juice.
Strong CYP3A4 Inducers: If coadministration with strong CYP3A4
inducers cannot be avoided, increase the CABOMETYX dosage. Avoid St.
John’s wort.
USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX treatment
and for 4 months after the ﬁnal dose.
Hepatic Impairment: In patients with moderate hepatic impairment,
reduce the CABOMETYX dosage. CABOMETYX is not recommended for
use in patients with severe hepatic impairment.

*Patients had ≥1 IMDC risk factors.2
†PFS was assessed by a retrospective blinded IRRC.2
‡
After at least 1 prior anti-angiogenic therapy.2
§
In the METEOR trial, the primary PFS analysis was conducted in the ﬁrst 375 subjects
randomized to treatment.2
||
PFS was conﬁrmed by blinded IRRC.2
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.
1L=ﬁrst-line; 2L=second-line; CI=conﬁdence interval; HR=hazard ratio; IMDC=International
Metastatic Renal Cell Carcinoma Database Consortium; IRRC=independent radiology review
committee; OS=overall survival; PFS=progression-free survival; TKI=tyrosine kinase inhibitor.
References: 1. Data on ﬁle. Exelixis, Inc. IQVIA National Prescription Audit®, November
2019. 2. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2020.
3. Choueiri TK, Hessel C, Halabi S, et al. Cabozantinib versus sunitinib as initial therapy
for metastatic renal cell carcinoma of intermediate or poor risk (Alliance A031203
CABOSUN randomised trial): progression-free survival by independent review and overall
survival update. Eur J Cancer. 2018;94:115-125. 4. Choueiri TK, Escudier B, Powles T,
et al. Cabozantinib versus everolimus in advanced renal cell carcinoma (METEOR): ﬁnal
results from a randomised, open-label, phase 3 trial. Lancet Oncol. 2016;17(7):917-927.
doi:10.1016/S1470-2045(16)30107-3. 5. Referenced with permission from the NCCN
Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Kidney Cancer V.2.2020.
©National Comprehensive Cancer Network, Inc. 2019. All rights reserved. Accessed
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CABOMETYX® (cabozantinib)
TABLETS

BRIEF SUMMARY OF PRESCRIBING INFORMATION.
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR
FULL PRESCRIBING INFORMATION.
INITIAL U.S. APPROVAL: 2012

1

INDICATIONS AND USAGE

1.1 Renal Cell Carcinoma
CABOMETYX is indicated for the treatment of patients with
advanced renal cell carcinoma (RCC).
1.2 Hepatocellular Carcinoma
CABOMETYX is indicated for the treatment of patients with
hepatocellular carcinoma (HCC) who have been previously
treated with sorafenib.

4

CONTRAINDICATIONS

5

WARNINGS AND PRECAUTIONS

None.

5.1 Hemorrhage
Severe and fatal hemorrhages occurred with CABOMETYX.
The incidence of Grade 3 to 5 hemorrhagic events was 5%
in CABOMETYX-treated patients in RCC and HCC studies.
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage.
Do not administer CABOMETYX to patients who have
a recent history of hemorrhage, including hemoptysis,
hematemesis, or melena.
5.2 Perforations and Fistulas
Fistulas, including fatal cases, occurred in 1% of
CABOMETYX-treated patients. Gastrointestinal (GI)
perforations, including fatal cases, occurred in 1% of
CABOMETYX-treated patients.
Monitor patients for signs and symptoms of fistulas and
perforations, including abscess and sepsis. Discontinue
CABOMETYX in patients who experience a Grade 4 fistula
or a GI perforation.
5.3 Thrombotic Events
CABOMETYX increased the risk of thrombotic events.
Venous thromboembolism occurred in 7% (including
4% pulmonary embolism) and arterial thromboembolism
occurred in 2% of CABOMETYX-treated patients. Fatal
thrombotic events occurred in CABOMETYX-treated
patients.
Discontinue CABOMETYX in patients who develop an
acute myocardial infarction or serious arterial or venous
thromboembolic events that require medical intervention.
5.4 Hypertension and Hypertensive Crisis
CABOMETYX can cause hypertension, including
hypertensive crisis. Hypertension was reported in 36%
(17% Grade 3 and <1% Grade 4) of CABOMETYX-treated
patients.
Do not initiate CABOMETYX in patients with uncontrolled
hypertension. Monitor blood pressure regularly
during CABOMETYX treatment. Withhold CABOMETYX
for hypertension that is not adequately controlled
with medical management; when controlled, resume
CABOMETYX at a reduced dose. Discontinue CABOMETYX
for severe hypertension that cannot be controlled with
anti-hypertensive therapy or for hypertensive crisis.
5.5 Diarrhea
Diarrhea occurred in 63% of patients treated with
CABOMETYX. Grade 3 diarrhea occurred in 11% of
patients treated with CABOMETYX.
Withhold CABOMETYX until improvement to Grade 1 and
resume CABOMETYX at a reduced dose for intolerable
Grade 2 diarrhea, Grade 3 diarrhea that cannot be
managed with standard antidiarrheal treatments, or Grade
4 diarrhea.
5.6 Palmar-Plantar Erythrodysesthesia
Palmar-plantar erythrodysesthesia (PPE) occurred in
44% of patients treated with CABOMETYX. Grade 3 PPE
occurred in 13% of patients treated with CABOMETYX.
Withhold CABOMETYX until improvement to Grade 1 and
resume CABOMETYX at a reduced dose for intolerable
Grade 2 PPE or Grade 3 PPE.
5.7 Proteinuria
Proteinuria was observed in 7% of patients receiving
CABOMETYX. Monitor urine protein regularly during
CABOMETYX treatment. Discontinue CABOMETYX in
patients who develop nephrotic syndrome.
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5.8 Osteonecrosis of the Jaw
Osteonecrosis of the jaw (ONJ) occurred in <1% of
patients treated with CABOMETYX. ONJ can manifest as
jaw pain, osteomyelitis, osteitis, bone erosion, tooth or
periodontal infection, toothache, gingival ulceration or
erosion, persistent jaw pain or slow healing of the mouth
or jaw after dental surgery. Perform an oral examination
prior to initiation of CABOMETYX and periodically during
CABOMETYX. Advise patients regarding good oral hygiene
practices. Withhold CABOMETYX for at least 3 weeks prior
to scheduled dental surgery or invasive dental procedures,
if possible. Withhold CABOMETYX for development of ONJ
until complete resolution.
5.9 Impaired Wound Healing
Wound complications occurred with CABOMETYX. Withhold
CABOMETYX for at least 3 weeks prior to elective surgery.
Do not administer CABOMETYX for at least 2 weeks after
major surgery and until adequate wound healing. The
safety of resumption of CABOMETYX after resolution of
wound healing complications has not been established.
5.10 Reversible Posterior Leukoencephalopathy
Syndrome
Reversible Posterior Leukoencephalopathy Syndrome
(RPLS), a syndrome of subcortical vasogenic edema
diagnosed by characteristic finding on MRI, can occur
with CABOMETYX. Perform an evaluation for RPLS in
any patient presenting with seizures, headache, visual
disturbances, confusion or altered mental function.
Discontinue CABOMETYX in patients who develop RPLS.
5.11 Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism
of action, CABOMETYX can cause fetal harm when
administered to a pregnant woman. Cabozantinib
administration to pregnant animals during organogenesis
resulted in embryolethality at exposures below those
occurring clinically at the recommended dose, and in
increased incidences of skeletal variations in rats and
visceral variations and malformations in rabbits.
Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective
contraception during treatment with CABOMETYX and for
4 months after the last dose.

6

ADVERSE REACTIONS

The following clinically significant adverse reactions are
discussed above and in the Warnings and Precautions
section of the prescribing information: Hemorrhage,
Perforations and Fistulas, Thrombotic Events, Hypertension
and Hypertensive Crisis, Diarrhea, Palmar-plantar
Erythrodysesthesia, Proteinuria, Osteonecrosis of the
Jaw, Impaired Wound Healing, Reversible Posterior
Leukoencephalopathy Syndrome
6.1 Clinical Trial Experience
The data described in the WARNINGS AND PRECAUTIONS
section and below reflect exposure to CABOMETYX as
a single agent in 409 patients with RCC enrolled in
randomized, active-controlled trials (CABOSUN, METEOR)
and 467 patients with HCC enrolled in a randomized,
placebo-controlled trial (CELESTIAL).
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.
Renal Cell Carcinoma
METEOR
The safety of CABOMETYX was evaluated in METEOR, a
randomized, open-label trial in which 331 patients with
advanced renal cell carcinoma received CABOMETYX
60 mg once daily and 322 patients received everolimus
10 mg once daily until disease progression or
unacceptable toxicity. Patients on both arms who had
disease progression could continue treatment at the
discretion of the investigator. The median duration of
treatment was 7.6 months (range 0.3 – 20.5) for patients
receiving CABOMETYX and 4.4 months (range 0.21 – 18.9)
for patients receiving everolimus.
Adverse reactions which occurred in ≥ 25% of CABOMETYXtreated patients, in order of decreasing frequency, were:
diarrhea, fatigue, nausea, decreased appetite, palmarplantar erythrodysesthesia (PPE), hypertension, vomiting,
weight decreased, and constipation. Grade 3-4 adverse
reactions and laboratory abnormalities which occurred
in ≥ 5% of patients were hypertension, diarrhea, fatigue,
PPE, hyponatremia, hypophosphatemia, hypomagnesemia,
lymphopenia, anemia, hypokalemia, and increased GGT.

The dose was reduced in 60% of patients receiving
CABOMETYX and in 24% of patients receiving everolimus.
Twenty percent (20%) of patients received CABOMETYX
20 mg once daily as their lowest dose. The most frequent
adverse reactions leading to dose reduction in patients
treated with CABOMETYX were: diarrhea, PPE, fatigue, and
hypertension. Adverse reactions leading to dose interruption
occurred in 70% patients receiving CABOMETYX and in
59% patients receiving everolimus. Adverse reactions led to
study treatment discontinuation in 10% of patients receiving
CABOMETYX and in 10% of patients receiving everolimus.
The most frequent adverse reactions leading to permanent
discontinuation in patients treated with CABOMETYX were
decreased appetite (2%) and fatigue (1%).
Table 1. Adverse Reactions Occurring in ≥ 10%
Patients Who Received CABOMETYX in
METEOR
Adverse Reaction

Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Constipation
Abdominal pain 3
Dyspepsia
General
Fatigue
Mucosal
inflammation
Asthenia
Metabolism and
Nutrition
Decreased
appetite
Skin and
Subcutaneous
Tissue
Palmar-plantar
erythrodysesthesia
Rash 4
Dry skin
Vascular
Hypertension 5
Investigations
Weight decreased
Nervous System
Dysgeusia
Headache
Dizziness
Endocrine
Hypothyroidism
Respiratory,
Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Cough
Blood and
Lymphatic
Anemia
Musculoskeletal
and Connective
Tissue
Pain in extremity
Muscle spasms
Arthralgia
Renal and Urinary
Proteinuria
1
2

3

4

5

Everolimus
CABOMETYX
(n=322)
(n=331) 1
Grade
All
Grade
All
Grades2 3-4 Grades2 3-4
Percentage (%) of Patients
74
50
32
22
25
23
12

11
4
2
2
<1
4
<1

28
28
14
24
19
13
5

2
<1
<1
2
<1
2
0

56

9

47

7

19

<1

23

3

19

4

16

2

46

3

34

<1

42

8

6

<1

23
11

<1
0

43
10

<1
0

39

16

8

3

31

2

12

0

24
11
11

0
<1
0

9
12
7

0
<1
0

21

0

<1

<1

20
19
18

<1
3
<1

4
29
33

0
4
<1

17

5

38

16

14
13
11

1
0
<1

8
5
14

<1
0
1

12

2

9

<1

One subject randomized to everolimus received cabozantinib.
National Cancer Institute (NCI) Common Terminology Criteria for
Adverse Events (CTCAE) Version 4.0
Includes the following terms: abdominal pain, abdominal pain
upper, and abdominal pain lower
Includes the following terms: rash, rash erythematous, rash follicular,
rash macular, rash papular, rash pustular, rash vesicular, genital
rash, intermittent leg rash, rash on scrotum and penis, rash maculopapular, rash pruritic, contact dermatitis, dermatitis acneiform
Includes the following terms hypertension, blood pressure
increased, hypertensive crisis, blood pressure fluctuation
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Other clinically important adverse reactions (all grades) Table 3. Grade 3-4 Adverse Reactions Occurring in
that were reported in <10% of patients treated with
≥ 1% Patients Who Received CABOMETYX
CABOMETYX included: wound complications (2%),
in CABOSUN
convulsion (<1%), pancreatitis (<1%), osteonecrosis of
CABOMETYX Sunitinib
the jaw (<1%), and hepatitis cholestatic (<1%).
(n = 78)
(n = 72)
Adverse
Reaction
Table 2. Laboratory Abnormalities Occurring in
Grade 3-41 Grade 3-41
≥ 25% Patients Who Received CABOMETYX
Percentage (%) of Patients
in METEOR
Patients with any Grade
68
65
3-4 Adverse Reaction
CABOMETYX
Everolimus
(n=331)
(n=322)
Laboratory
Abnormality
Gastrointestinal
All
Grade
All
Grade
Grades 3-4 Grades 3-4
Diarrhea
10
11
Stomatitis
Percentage (%) of Patients
5
6
Nausea
3
4
Chemistry
Vomiting
1
3
Increased AST
74
3
40
<1
Constipation
1
0
Increased ALT
68
3
32
<1
General
Increased creatinine 58
<1
71
0
Fatigue
6
17
Increased
53
4
73
13
Pain
5
0
triglycerides
Metabolism and Nutrition
Hypophosphatemia
48
8
36
5
Hyponatremia2
9
8
Hyperglycemia
37
2
59
8
2
Hypophosphatemia
9
7
Hypoalbuminemia
36
2
28
<1
Decreased appetite
5
1
Increased ALP
35
2
29
1
Dehydration
4
1
Hypomagnesemia
31
7
4
<1
Hypocalcemia2
3
0
Hyponatremia
30
8
26
6
Hypomagnesemia2
3
0
Increased GGT
27
5
43
9
Hyperkalemia2
1
3
Hematology
Skin and Subcutaneous
Leukopenia
35
<1
31
<1
Tissue
Neutropenia
31
2
17
<1
Palmar-plantar
8
4
erythrodysesthesia
Anemia1
31
4
71
17
Skin
ulcer
3
0
Lymphopenia
25
7
39
12
Vascular
Thrombocytopenia
25
<1
27
<1
Hypertension3
28
21
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; GGT, gamma glutamyl transferase.
Hypotension
5
1
NCI CTCAE, Version 4.0
Angiopathy
1
1
1
Based on laboratory abnormalities
Investigations
2
Increased ALT
5
0
CABOSUN
The safety of CABOMETYX was evaluated in CABOSUN,
Weight decreased
4
0
a randomized, open-label trial in patients with advanced
Increased AST 2
3
3
renal cell carcinoma, in which 78 patients received
Increased blood
3
3
CABOMETYX 60 mg once daily and 72 patients received
creatinine 2
sunitinib 50 mg once daily (4 weeks on treatment followed
Lymphopenia 2
1
6
by 2 weeks off), until disease progression or unacceptable
Thrombocytopenia 2
1
11
toxicity. The median duration of treatment was 6.5 months
(range 0.2 – 28.7) for patients receiving CABOMETYX Nervous System
Syncope
5
0
and 3.1 months (range 0.2 – 25.5) for patients receiving
Respiratory, Thoracic, and
sunitinib.
Within 30 days of treatment, there were 4 deaths in Mediastinal
patients treated with CABOMETYX and 6 deaths in patients
Dyspnea
1
6
treated with sunitinib. Of the 4 patients treated with
Dysphonia
1
0
CABOMETYX, 2 patients died due to gastrointestinal Blood and Lymphatic
perforation, 1 patient had acute renal failure, and 1 patient
Anemia
1
3
died due to clinical deterioration. All Grade 3-4 adverse
reactions were collected in the entire safety population. Psychiatric
Depression
4
0
The most frequent Grade 3-4 adverse reactions (≥5%)
Confusional state
1
1
in patients treated with CABOMETYX were hypertension,
diarrhea, hyponatremia, hypophosphatemia, PPE, fatigue, Infections
increased ALT, decreased appetite, stomatitis, pain,
Lung infection
4
0
hypotension, and syncope.
Musculoskeletal and
The median average daily dose was 50.3 mg for Connective Tissue
CABOMETYX and 44.7 mg for sunitinib (excluding
Back pain
4
0
scheduled sunitinib non-dosing days). The dose was
Bone pain
3
1
reduced in 46% of patients receiving CABOMETYX and
Pain in extremity
3
0
in 35% of patients receiving sunitinib. The dose was
Arthralgia
1
0
held in 73% of patients receiving CABOMETYX and in
71% of patients receiving sunitinib. Based on patient Renal and Urinary
disposition, 21% of patients receiving CABOMETYX and
Renal failure acute
4
1
22% of patients receiving sunitinib discontinued due to
Proteinuria
3
1
an adverse reaction.
ALT, alanine aminotransferase; AST, aspartate aminotransferase
1
2

3

NCI CTCAE Version 4.0
Laboratory abnormalities are reported as adverse reactions and
not based on shifts in laboratory values
Includes the following term: hypertension

Hepatocellular Carcinoma
The safety of CABOMETYX was evaluated in CELESTIAL,
a randomized, double-blind, placebo-controlled trial
in which 704 patients with advanced hepatocellular
carcinoma were randomized to receive CABOMETYX
60 mg orally once daily (n=467) or placebo (n=237) until
disease progression or unacceptable toxicity. The median
duration of treatment was 3.8 months (range 0.1 – 37.3)
for patients receiving CABOMETYX and 2.0 months (range
0.0 – 27.2) for patients receiving placebo. The population
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exposed to CABOMETYX was 81% male, 56% White, and
had a median age of 64 years.
Adverse reactions occurring in ≥ 25% of CABOMETYXtreated patients, in order of decreasing frequency
were: diarrhea, decreased appetite, PPE, fatigue,
nausea, hypertension, and vomiting. Grade 3-4 adverse
reactions which occurred in ≥ 5% of patients were PPE,
hypertension, fatigue, diarrhea, asthenia, and decreased
appetite. There were 6 adverse reactions leading to
death in patients receiving CABOMETYX (hepatic failure,
hepatorenal syndrome, esophagobronchial fistula,
portal vein thrombosis, pulmonary embolism, upper
gastrointestinal hemorrhage).
The median average daily dose was 35.8 mg for
CABOMETYX. The dose was reduced in 62% of patients
receiving CABOMETYX; 33% of patients required a
reduction to 20 mg daily. The most frequent adverse
reactions or laboratory abnormalities leading to dose
reduction of CABOMETYX were: PPE, diarrhea, fatigue,
hypertension, and increased AST. Adverse reactions
leading to dose interruption occurred in 84% patients
receiving CABOMETYX. Adverse reactions leading to
permanent discontinuation of CABOMETYX occurred in
16% of patients. The most frequent adverse reactions
leading to permanent discontinuation of CABOMETYX were
PPE (2%), fatigue (2%), decreased appetite (1%), diarrhea
(1%), and nausea (1%).
Table 4. Adverse Reactions Occurring in ≥ 5%
of CABOMETYX-Treated Patients in
CELESTIAL1

Adverse Reaction
Gastrointestinal
Diarrhea
Nausea
Vomiting
Stomatitis
Dyspepsia
General
Fatigue
Asthenia
Mucosal
inflammation
Metabolism and
Nutrition
Decreased appetite
Skin and
Subcutaneous Tissue
Palmar-plantar
erythrodysesthesia
Rash3
Vascular
Hypertension4
Investigations
Weight decreased
Nervous System
Dysgeusia
Endocrine
Hypothyroidism
Respiratory,
Thoracic, and
Mediastinal
Dysphonia
Dyspnea
Musculoskeletal and
Connective Tissue
Pain in extremity
Muscle spasms
1

2
3

4

CABOMETYX
Placebo
(n = 467)
(n = 237)
All
Grade
All
Grade
Grades2 3-4 Grades2 3-4
Percentage (%) of Patients
54
31
26
13
10

10
2
<1
2
0

19
18
12
2
3

2
2
3
0
0

45
22

10
7

30
8

4
2

14

2

2

<1

48

6

18

<1

46

17

5

0

21

2

9

<1

30

16

6

2

17

1

6

0

12

0

2

0

8

<1

<1

0

19
12

1
3

2
10

0
<1

9
8

<1
<1

4
2

1
0

Includes terms with a between-arm difference of ≥ 5% (all grades)
or ≥ 2% (Grade 3-4)
NCI CTCAE Version 4.0
Includes the following terms: rash, rash erythematous, rash
generalized, rash macular, rash maculo-papular, rash papular,
rash pruritic, rash pustular, rash vesicular, dermatitis, dermatitis
acneiform, dermatitis contact, dermatitis diaper, dermatitis
exfoliative, dermatitis infected
Includes the following terms: hypertension, blood pressure diastolic
increased, blood pressure increased
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Table 5. Laboratory Abnormalities Occurring in In a pre- and postnatal study in rats, cabozantinib
≥ 5% of CABOMETYX-Treated Patients in was administered orally from gestation day 10 through
CELESTIAL1
postnatal day 20. Cabozantinib did not produce adverse
maternal toxicity or affect pregnancy, parturition or
CABOMETYX
Placebo
lactation of female rats, and did not affect the survival,
N=467
N=237
growth or postnatal development of the offspring at
Laboratory
All Grade All Grade doses up to 0.3 mg/kg/day (0.05-fold of the maximum
Abnormality
Grades 3-4 Grades 3-4
recommended clinical dose).
Percentage of Patients
8.2 Lactation
Chemistry
Risk Summary
Increased LDH
84
9
29
2
There is no information regarding the presence of
cabozantinib or its metabolites in human milk, or their
Increased ALT
73
12
37
6
effects on the breastfed child or milk production. Because
Increased AST
73
24
46
19
of the potential for serious adverse reactions in breastfed
Hypoalbuminemia
51
1
32
1
children, advise women not to breastfeed during treatment
Increased ALP
43
8
38
6
with CABOMETYX and for 4 months after the final dose.
Hypophosphatemia
25
9
8
4
8.3 Females and Males of Reproductive Potential
Hypokalemia
23
6
6
1
Pregnancy Testing
Hypomagnesemia
22
3
3
0
Verify the pregnancy status of females of reproductive
potential prior to initiating CABOMETYX.
Increased amylase
16
2
9
2
Contraception
Hypocalcemia
8
2
0
0
CABOMETYX can cause fetal harm when administered to
Hematology
a pregnant woman.
Decreased platelets
54
10
16
1
Females
Neutropenia
43
7
8
1
Advise females of reproductive potential to use effective
Increased hemoglobin
8
0
1
0
contraception during treatment with CABOMETYX and for
1
Includes laboratory abnormalities with a between-arm difference of
4 months after the final dose.
≥ 5% (all grades) or ≥ 2% (Grade 3 4)
Infertility
ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST,
Females and Males
aspartate aminotransferase; LDH, blood lactate dehydrogenase
Based on findings in animals, CABOMETYX may impair
fertility in females and males of reproductive potential.
7
DRUG INTERACTIONS
8.4 Pediatric Use
7.1 Effects of Other Drugs on CABOMETYX
The safety and effectiveness of CABOMETYX in pediatric
Strong CYP3A4 Inhibitors
patients have not been established.
Coadministration of a cabozantinib capsule formulation Juvenile Animal Toxicity Data
with a strong CYP3A4 inhibitor increased the exposure of Juvenile rats were administered cabozantinib at doses
cabozantinib, which may increase the risk of exposure- of 1 or 2 mg/kg/day from Postnatal Day 12 (comparable
related adverse reactions. Avoid coadministration of to less than 2 years in humans) through Postnatal Day
CABOMETYX with strong CYP3A4 inhibitors. Reduce the 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day
dosage of CABOMETYX if coadministration with strong (approximately 0.16 times the clinical dose of 60 mg/day
CYP3A4 inhibitors cannot be avoided. Avoid grapefruit based on body surface area). Hypoactivity was observed
or grapefruit juice which may also increase exposure of at both doses tested on Postnatal Day 22. Targets were
cabozantinib.
generally similar to those seen in adult animals, occurred
Strong CYP3A Inducers
at both doses, and included the kidney (nephropathy,
Coadministration of a cabozantinib capsule formulation glomerulonephritis), reproductive organs, gastrointestinal
with a strong CYP3A4 inducer decreased the exposure tract (cystic dilatation and hyperplasia in Brunner’s gland
of cabozantinib, which may reduce efficacy. Avoid and inflammation of duodenum; and epithelial hyperplasia
coadministration of CABOMETYX with strong CYP3A4 of colon and cecum), bone marrow (hypocellularity and
inducers. Increase the dosage of CABOMETYX if lymphoid depletion), and liver. Tooth abnormalities and
coadministration with strong CYP3A4 inducers cannot be whitening as well as effects on bones including reduced
avoided. Avoid St. John’s wort which may also decrease bone mineral content and density, physeal hypertrophy,
exposure of cabozantinib.
and decreased cortical bone also occurred at all dose
levels. Recovery was not assessed at a dose of 2 mg/kg
8
USE IN SPECIFIC POPULATIONS
(approximately 0.32 times the clinical dose of 60 mg based
8.1 Pregnancy
on body surface area) due to high levels of mortality. At
the low dose level, effects on bone parameters were
Risk Summary
Based on findings from animal studies and its mechanism partially resolved but effects on the kidney and epididymis/
of action, CABOMETYX can cause fetal harm when testis persisted after treatment ceased.
administered to a pregnant woman. There are no available 8.5 Geriatric Use
data in pregnant women to inform the drug-associated In CABOSUN and METEOR, 41% of 409 patients treated
risk. In animal developmental and reproductive toxicology with CABOMETYX were age 65 years and older, and 8%
studies administration of cabozantinib to pregnant rats were 75 years and older. In CELESTIAL, 49% of 467
and rabbits during organogenesis resulted in embryofetal patients treated with CABOMETYX were age 65 years and
lethality and structural anomalies at exposures that were older, and 15% were 75 years and older.
below those occurring clinically at the recommended dose No overall differences in safety or effectiveness were
(see Data). Advise pregnant women of the potential risk observed between these patients and younger patients.
to a fetus.
In the U.S. general population, the estimated background 8.6 Hepatic Impairment
risk of major birth defects and miscarriage in clinically Increased exposure to cabozantinib has been observed in
recognized pregnancies is 2-4% and 15-20%, respectively. patients with moderate (Child-Pugh B) hepatic impairment.
Reduce the CABOMETYX dose in patients with moderate
Data
hepatic impairment. Avoid CABOMETYX in patients with
Animal Data
In an embryo-fetal development study in pregnant rats, severe hepatic impairment (Child-Pugh C), since it has not
daily oral administration of cabozantinib throughout been studied in this population.
organogenesis caused increased embryo-fetal 8.7 Renal Impairment
lethality compared to controls at a dose of 0.03 mg/kg No dosage adjustment is recommended in patients with
(approximately 0.12-fold of human area under the curve mild or moderate renal impairment. There is no experience
[AUC] at the recommended dose). Findings included with CABOMETYX in patients with severe renal impairment.
delayed ossification and skeletal variations at a dose of
0.01 mg/kg/day (approximately 0.04-fold of human AUC 10 OVERDOSAGE
One case of overdosage was reported following
at the recommended dose).
In pregnant rabbits, daily oral administration of cabozantinib administration of another formulation of cabozantinib; a
throughout organogenesis resulted in findings of visceral patient inadvertently took twice the intended dose for 9
malformations and variations including reduced spleen days. The patient suffered Grade 3 memory impairment,
size and missing lung lobe at 3 mg/kg (approximately Grade 3 mental status changes, Grade 3 cognitive
disturbance, Grade 2 weight loss, and Grade 1 increase in
1.1-fold of the human AUC at the recommended dose).
BUN. The extent of recovery was not documented.
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PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient
labeling (Patient Information).
Hemorrhage: Instruct patients to contact their healthcare
provider to seek immediate medical attention for signs
or symptoms of unusual severe bleeding or hemorrhage.
Perforations and fistulas: Advise patients that
gastrointestinal disorders such as diarrhea, nausea,
vomiting, and constipation may develop during
CABOMETYX treatment and to seek immediate medical
attention if they experience persistent or severe abdominal
pain because cases of gastrointestinal perforation and
fistula have been reported in patients taking CABOMETYX.
Thrombotic events: Venous and arterial thrombotic
events have been reported. Advise patients to report
signs or symptoms of an arterial thrombosis. Venous
thromboembolic events including pulmonary embolus
have been reported. Advise patients to contact their health
care provider if new onset of dyspnea, chest pain, or
localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of
the signs and symptoms of hypertension. Advise patients
to undergo routine blood pressure monitoring and to
contact their health care provider if blood pressure is
elevated or if they experience signs or symptoms of
hypertension.
Diarrhea: Advise patients to notify their healthcare provider
at the first signs of poorly formed or loose stool or an
increased frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to
contact their healthcare provider for progressive or
intolerable rash.
Osteonecrosis of the jaw: Advise patients regarding good
oral hygiene practices. Advise patients to immediately
contact their healthcare provider for signs or symptoms
associated with osteonecrosis of the jaw.
Impaired wound healing: Advise patients that CABOMETYX
may impair wound healing. Advise patients to inform their
healthcare provider of any planned surgical procedure.
Reversible posterior leukoencephalopathy syndrome:
Advise patients to immediately contact their health care
provider for new onset or worsening neurological function.
Embryo-fetal toxicity: Advise females of reproductive
potential of the potential risk to a fetus. Advise females to
inform their healthcare provider of a known or suspected
pregnancy.
Advise females of reproductive potential to use effective
contraception during treatment with CABOMETYX and for
4 months after the final dose of CABOMETYX.
Lactation: Advise women not to breastfeed during
treatment with CABOMETYX and for 4 months following
the last dose.
Drug interactions: Advise patients to inform their
healthcare provider of all prescription or nonprescription
medications, vitamins or herbal products. Inform patients
to avoid grapefruit, grapefruit juice, and St. John’s wort.
Important administration information
• Instruct patients to take CABOMETYX at least 1
hour before or at least 2 hours after eating.
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PANELISTS
Participating in the panel are, from left, Kashyap Patel, MD, and moderator Adam M. Brufsky, MD, PhD.

Experts Decode the Future
of Biosimilars in Breast Cancer
by CHRISTINA T. LOGUIDICE

THE INTRODUCTION OF BIOSIMILARS
is having a growing impact on breast oncology, as these agents move from supportive
care to active treatment settings. As more
patents for costly biologics have expired,
biosimilars are expanding patients’ access
to novel treatments at significantly reduced
cost. For patients with HER2-positive
breast cancer, the FDA has approved 5
trastuzumab biosimilars: Ogivri (trastuzumab-dkst), approved 2017; Herzuma
(trastuzumab-pkrb), approved 2018; and
Kanjinti (trastuzumab-anns), Ontruzant
(trastuzumab-dttb), and Trazimera (trastuzumab-qyyp), approved in 2019 ( TABLE).
Although biosimilars have been shown
to be safe and effective—with more than
a decade’s worth of data to support their
use—numerous hurdles to their adoption in
clinical practice remain.1
During a recent OncLive Peer Exchange ®,
a panel of hematology-oncology experts
discussed some of the challenges
surrounding the integration of biosimilars in clinical practice using the breast
cancer landscape as a prime example.
These hurdles include the need for better
education about these agents, including improved understanding of guideline
recommendations and improved clarity on
how to select between available options.

They also shared insights on the feasibility of extrapolating data for these agents,
whether these agents can be used interchangeably, and future developments that
have the potential to reshape the biopharmaceutical sector.
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biosimilars into the treatment management
of breast cancer patients,” Schwartzberg
said, noting the difference being that most
FILLING EDUCATION GAPS
of biosimilars were used in the supportive
The panelists emphasized the need for
care setting. “Some physicians have taken
health care providers in the United States
a different approach to a supportto be better informed about biosimilars, as these agents are still
ive care medication as opposed to a
relatively new in the US oncoltherapeutic medication, where the
outcome is truly potentially lifeogy marketplace, especially
outside of the supportive care
saving. The stakes are high for
setting. Subsequently, they said
the use of a drug like trastuzumab
many misconceptions exist that
where it has such critical value in
may be limiting the use of these
HER2-positive breast cancer.”
Lee S.
agents. “The first thing is that [a
Schwartzberg said that while he
Schwartzberg, MD
biosimilar is] not a generic. It’s
feels comfortable using biosiminot a small molecule that can be
lars because he trusts the FDA’s
manufactured simply and repetitively
approval process, there is an information
like photocopying something. I’m being a
gap concerning their effect on long-term
little hyperbolic, but [making generics is]
clinical outcomes. “A clinical trial popusimpler than making a biologic in a living
lation is different from the real-world
organism,” said Lee S. Schwartzberg, MD,
patients who get the drug. So monitoring
who encouraged health care providers to
these patients, particularly now that we
familiarize themselves with the regulatory
have an electronic health record system
process for biosimilars, which is different
that enables us to aggregate data and
than that for their originators.
obtain good outcomes information, will be
“We were already used to incorporating
particularly important,” he said.
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EXAMINING GUIDELINES

challenge as Brufsky: Different insurers
mandate use of different drugs. “This has
In clinical practice, guidelines are often
added a tremendous amount of complexity
used to facilitate evidence-based treatment
in community oncology and cost to
decision-making. The panelthe system, which one could argue
ists explained that the National
is not value based in the general
Comprehensive Cancer Network
term because stocks of various
(NCCN) guidelines have started to
drugs need to be maintained based
incorporate biosimilars into their
on the insurer that the patient
recommendations, an action that
has,” he said.
recognizes the value of having
Subsequently, Schwartzberg
less expensive drugs that achieve
Adam M.
said
it is important for health
comparable outcomes to their
Brufsky, MD, PhD
care providers to know which
more expensive counterparts. For
drugs they will get reimbursed for before
example, the NCCN breast cancer guideprescribing any agent. “Even though we’re
lines enable substituting an FDA-approved
very confident that any of them would work,
biosimilar for trastuzumab whenever traswe would like the ability to pick which drug
tuzumab is indicated, but they do not
we use. But that’s not the system we live in
advocate for the use of any specific biosimtoday,” he said.
ilar over another.2 “It’s going to be agnostic
because it’s really going to depend on the
payer mix in the part of the country [where
EXAMINING INTERCHANGEABILITY
the biosimilar is being prescribed],” said
The panelists also examined the issue of
Adam M. Brufsky, MD, PhD.
interchangeability—whether one agent can
Schwartzberg said in his practice they
be substituted for another, including changhave also written their own guidelines to
ing a patient from the originator biologic to
facilitate use of biosimilars. “Because some
a biosimilar. Kashyap Patel, MD, said in
patients are still using the originator prodhis practice he tries to put all his patients
on a biosimilar. “I’m very comfortable
uct, it’s been a little more complex because
saying that if a biosimilar is approved, if
we’ve had to keep both agents in use simulit’s covered by the payer, if they’ve got the
taneously,” he said. He also noted the same
supply chain guaranteed, and if they
have the approT ABLE. Breast Cancer Indications for Biosimilar Versions
of Trastuzumab (Herceptin)
priate patient
assistance program,
Biosimilars of trastuzumab (developer) Approval date
I’ll move them [to
December 1, 2017
Trastuzumab-dkst (Ogivri)
the biosimilar] right
(Mylan/Biocon)
away,” he said.
December
14,
2018
Trastuzumab-pkrb (Herzuma)
(Teva/Celltrion)
Schwartzberg
expressed
a similar
January 18, 2019
Trastuzumab-dttb (Ontruzant)
(Merck)
sentiment, adding
that switching from
March 11, 2019
Trastuzumab-qyyp (Trazimera)
(Pfizer)
an originator to
June 13, 2019
a biosimilar also
Trastuzumab-anns (Kanjinti)
(Amgen)
requires a discusIndicationsa
sion with the
patient. “We ask the
Adjuvant treatment of HER2-overexpressing node-positive or node-negative breast cancer:
• In combination with doxorubicin, cyclophosphamide, and either paclitaxel or docetaxel
provider to talk to
• In combination with docetaxel and carboplatin
the patient and say,
• As a single agent following multimodality anthracycline-based therapy
‘We have another
Metastatic HER2-overexpressing breast cancer:
version of the drug
• In combination with paclitaxel for first-line treatment
• As a single agent for patients who have received ≥ 1 chemotherapy regimens for
you’re getting. It
metastatic disease
works just as good
a
Indications apply to all agents.
as the other one.
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It is highly similar in terms of its efficacy and its safety, but it will cost you
less, it will cost us less, and we’d like to
change you to that. Are you comfortable
with that?’ And almost invariably we get,
‘Yes,’ ” he said.
The panelists noted that the mechanics
of interchangeability vary between states,
with some states having passed biosimilar
substitution laws that govern substitution requirements, pharmacy notification
requirements (ie, to prescriber, patient,
others), and recordkeeping requirements.
Thus, health care providers need to be familiar with the biosimilar substitution laws in
their states before making substitutions.
Although most states allow for substitutions if the FDA has determined a
biosimilar to be interchangeable and a
prescriber has not expressed a preference against the substitution, some states
have additional stipulations. For example,
Georgia also requires that patients approve
the substitution and that the substituted
biosimilar have the lowest retail price of
all interchangeable biologics in stock when
a prescriber prescribes a biologic by its
nonproprietary name.3
“Given the fact that [biosimilars have]
undergone appropriate vetting from the
FDA, I’m very comfortable that we could
change to the biosimilar at the time it
becomes available,” Patel said. “But there
are some states where you may have to go
through more bureaucratic nightmares.
And, again, it’s one of those realities of life
that we have to live with.”

DECIDING BETWEEN BIOSIMILARS
Because multiple biosimilars are often
available for one originator, selecting
between them can be a challenge. However,
Schwartzberg said the marketplace will
help guide that decision. First, he said
cost will come into play, particularly the
reimbursement scheme for each biosimilar considered. Second, the reputation of
the company should be considered. Third,
it is important to select the agent that is
less likely to run into delivery issues. “It’s
thinking about the company that’s providing the drug—their reliability, their history,
their experience with manufacturing
biologics, and so forth,” he said.
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Schwartzberg noted that even though not
all state laws factor patients into the equation for biosimilar substitution or selection,
Given the fact that [biosimilars have] undergone appropriate
it is important to consider patient prefervetting from the FDA, I’m very comfortable that we could change to
ences. Most patients are concerned with
the biosimilar at the time it becomes approved.”
costs, so they should be offered the opportunity to switch to a biosimilar whenever
—KASHYAP PATEL, MD
possible. “It’s a tragedy that the most
common reason for bankruptcy in the
United States today is medical bills. And
oncology, unfortunately, is one of the most
expensive treatments out there. Every new
biosimilar development to expand into
cancers, could be used in all these settings
drug that comes out now is over $100,000
other biopharmaceutical classes as more
despite the biosimilars not being extena year, which is not sustainable,” he said,
patents expire. “It’s possible we will have
sively tested outside of HER2-positive
adding that when he tells patients there is
biosimilars in the realm of antibody-drug
breast cancer. He said it also enables trasa drug that is going to work just as well for
conjugates in the next few years,”
tuzumab biosimilars to be used across
them as what they are currently on but that
Schwartzberg said.
breast cancer indications. “If you’re using
it will cost them 30% less, most patients
Patel suggested the same about immunoa biosimilar that was tested in the neoadselect the less costly option.
juvant and adjuvant setting, it
oncology (I-O) products. “When the I-O
Although payers, providers, and
can also be used in the metastatic
medications come off their patents in
patients are generally in favor of
setting. I believe that any biosimmaybe 4 or 5 years from now, I think that
using biosimilars, Schwartzberg
we will probably look at all the different I-O
ilar can be extrapolated to any
warned that payers sometimes have
compounds. I’m sure in 5 years, that probaother indication that is in the FDA
contracts that enable them to obtain
label,” he said.
bly will be another wave,” he said.
the originator drug at a reduced
Patel concurred: “I’m very
Another major development the panelists
cost. “It speaks to the complexity
comfortable with extrapolation
noted was the emergence of “biobetters,”
Kashyap Patel, MD
of the way drugs are reimbursed
because that’s one of the terms
which refer to drugs in the same class as
in the United States today. It’s something
that the FDA has been fairly clear about.”
an existing biopharmaceutical that are
we’re living with and something that we’re
However, he noted there are sometimes
improved over their originators. “If you
trying to simplify and change,” he said.
challenges to using biosimilars for all indiunderstand the biology and the manufaccations its originator has been approved for,
turing, potentially you could make a drug
citing use of bevacizumab-awwb (Mvasi)
that works better [than the originator],”
EXTRAPOLATING DATA
in the ovarian cancer space as an example.
Schwartzberg said, explaining that biobetACROSS TUMOR TYPES
“The companies that have the competBecause biosimilars are not exact repliters would be a step up, not only in terms
of less cost for the same efficacy, but maybe
cations of their biologic counterparts, the
ing product in the market have some sort
less cost for more efficacy—and that would
panelists examined whether data for biologof legal wrangling going on to ensure that
be an exciting development. n
that indication right now is not covered,” he
ics could be extrapolated to biosimilars.
said. Subsequently, the label for bevacizumSchwartzberg explained that extrapolation regarding biosimilars has a regulatory
ab-awwb does not include ovarian cancer as
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