
  JULY 2020 | Vol 34 • No 7

SINCE 1987

Emerging 
Treatments, 
Better 
Outcomes

An in-depth look at 
the most relevant data 
from ASCO 2020

Immunotherapy
Immunotherapy in Advanced Lung Cancer
Joy Huang and Karen Reckamp, MD, MS

 ASCO ROUNDUP

GU Cancer Phase 3 HERO Trial Results

Hematological Malignancies Promising Results in Indolent 
Non-Hodgkin Lymphoma

Women’s Cancer Mirvetuximab Soravtansine in Ovarian 
Cancer

GI Cancer Updated Survival Results from BEACON CRC

Lung Cancer Nivolumab/Ipilimumab in Advanced NSCLC

ONC0720_000_Cover.indd   1ONC0720_000_Cover.indd   1 7/10/20   2:30 PM7/10/20   2:30 PM



OUR NEXT INDICATION
COMING SOON

Sign up for updates by 
scanning the QR code or visiting

CABOMETYXnextindication.com

© 2020 Exelixis, Inc. CA-1558 05/20

40930_1A.indd   1 6/15/20   8:02 PMONC0720_CV2_Exilixis Cabometyx_FP AD.indd   2ONC0720_CV2_Exilixis Cabometyx_FP AD.indd   2 7/7/20   9:39 AM7/7/20   9:39 AM



239O N C O L O G Y ®C A N C E R N E T W O R K . C O M

Chairman’s Letter
Forging Ahead in the COVID-19 Era
Mike Hennessy Sr

Letter to the Readers
COVID-19 Pandemic and Its Effects on 
Cancer Care, Both Good and Bad
Julie M. Vose, MD, MBA

COVID-19: ASCO 2020
Cancer Progression is Linked to Increased 
Risk of Death Within 30 Days of COVID-19 
Diagnosis
Ryan McDonald

WOMEN’S CANCER: 2020
Mirvetuximab Soravtansine Combination 
Yields Encouraging Response Rates in 
Ovarian Cancer
Matthew Fowler

IN THIS ISSUE
July 2020 • VOl. 34 • NO. 7

242

244

249

250

Table of Contents continues on page 240

Visit CancerNetwork.com, home of 
the journal ONCOLOGY and a web 
destination for oncologists seeking 
expert peer perspectives, podcasts, 
and other clinically practical features. 

POLL
Poll head poll head poll 
head poll head poll head 
poll head poll head

Visit CancerNetwork.com™, home of 
the journal ONCOLOGY® and a web 
destination for oncologists seeking 
expert peer perspectives, podcasts, 
and other clinically practical features. 

VIDEO
Michael J. Morris, MD, on 
Future Directions of PSMA 
Imaging in Prostate Cancer

Cancernetwork.com/Morris_PSMA

NEWS
Phase 2 CITYSCAPE 
Trial Shows Promise for 
Tiragolumab in NSCLC

Cancernetwork.com/Cityscape_trial

NEWS
Blood Test May Help 
Identify Individuals Likely to 
Develop HCC

Cancernetwork.com/HCC_bloodtest

 

ASCO 2020 CONFERENCE 
COVERAGE 

An in-depth look at the most relevant data

C
O

VE
R

 P
H

O
TO

 C
R

ED
IT

: V
IT

A
N

O
VS

K
I@

A
D

O
B

ES
TO

C
K

.C
O

M

ONC0720_239-240_TOC.indd   239ONC0720_239-240_TOC.indd   239 7/10/20   1:16 PM7/10/20   1:16 PM



240 O N C O L O G Y ® J U LY  2 0 2 0

GU CANCER: ASCO 2020
252 Phase 3 HERO Trial 
Finds Relugolix to Be 
Superior to Leuprolide in 
Prostate Cancer
Hannah Slater

LUNG CANCER: ASCO 2020
254 Nivolumab/
Ipilimumab Combo 
Yields Durable Effi cacy 
in Advanced NSCLC
Kristie L. Kahl

GI CANCER: ASCO 2020
255 Gastrointestinal 
Cancer Presentations 
Relevant to Clinical 
Practice
Mehmet Sitki Copur, MD

GI CANCER: ASCO 2020
257 Final Data Analysis 
Supports Tivozanib as 
Superior Treatment for 
Patients With RCC
Kevin Wright

HEMATOLOGICAL 
MALIGNANCIES: ASCO 2020
258 Carfi lzomib Triplet 
Fails to Induce Superior 
PFS in Newly Diagnosed 
Multiple Myeloma
Jessica Skarzynski

HEMATOLOGICAL 
MALIGNANCIES: ASCO 2020
260 Interim Phase 2 
ZUMA-5 Results Show 
Promise for Axi-Cel in 
R/R iNHL
Hannah Slater

COVID-19: Review Article
265 Oncology Clinical 
Trials During the 
COVID-19 Pandemic
Aline Bobato Lara Gongora, MD; 
Denis Leonardo Fontes Jardim, MD, 

PhD; and Diogo Assed Bastos, MD

PSYCHO-ONCOLOGY: Clinical 
Quandaries
270 Emotional Distress 
During the COVID-19 
Pandemic: Psycho-
Oncology Perspective
Paulo Gustavo Bergerot, MD; 

Cristiane Decat Bergerot, PhD; and 
Errol J. Philip, PhD

IMMUNOTHERAPY: Review 
Article
272 Immunotherapy in 
Advanced Lung Cancer
Joy Huang and Karen Reckamp, MD, 

MS

TELEMEDICINE: Review 
Article
280 Telemedicine Use in 
Oncology Practices
Neil H. Baum, MD

MULTIPLE MYELOMA: 
Continuing Medical 
Education
283 Updates in CAR T 
Therapy for Multiple 
Myeloma 
Sagar Lonial, MD, FACP

JULY 2020 • VOL. 34 • NO. 7

Advertiser and advertising agency recognize and accept that the following lan-
guage appears within the publication: “All statements, including product claims, 
are those of the person or organization making the statement or claim. The 
publisher does not adopt any such statement or claim as its own, and any such 
statement or claim does not necessarily re� ect the opinion of the publisher.”

Advertiser and advertising agency accept and assume liability for all content 
(including text, representations, illustrations, opinions and facts) of advertise-
ments printed, and also assume responsibility for any claims made against the 
publisher arising from or related to such advertisements. In the event that legal 
action or a claim is made against the publisher arising from or related to such 

advertisements, advertiser and advertising agency agree to fully defend, indemnify 
and hold harmless the publisher, and to pay any judgment, expenses and legal fees 
incurred by the publisher as a result of said legal action or claim. The publisher 
reserves the right to reject any advertising which he feels is not in keeping with 
the publication’s standards.

Publisher is not liable for delays in delivery and/or non-delivery in the event of an act 
of God, action by any government or quasi-governmental entity, � re, � ood, insur-
rection, riot, explosion, embargo, strikes (whether legal or illegal), labor or material 
shortage, transportation interruption of any kind, work slow-down, or any condition 
beyond the control of publisher affecting production or delivery in any manner.

ONCOLOGY® (ISSN 0890-9091) is published monthly by MultiMedia Healthcare LLC, 2 Clarke Drive, Suite 100 
Cranbury, NJ 08512. Annual subscription rates: US, $199 and Canada, $219; students and nurses, $96; inter-
national, $249. Single copies: $20 each. Institutional US, $299; Canada, $329; international, $375. Periodicals 
postage paid at Trenton, NJ and at additional mailing of� ces. POSTMASTER: Please send address changes 
to Oncology PO Box 457, Cranbury NJ 08512-0457, USA. Publications Mail Agreement No 40612608. Return 
Undeliverable Canadian Addresses to: IMEX Global Solutions, PO Box 25542 London ON N6C 6B2. Canadian 
G.S.T number: R-124213133RT001. Printed in U.S.A.

For address changes, please notify the Circulation Department by visiting www.surveymonkey.com/s/subscrip-
tions, or by mail to ONCOLOGY®, © 2020 MJH Life Sciences™, PO Box 457, Cranbury NJ 08512-0457. Send old 
address, new address and attach a copy of mail label, if possible.

THE EDITORS ARE PLEASED TO ANNOUNCE the availability of our new parent company’s continuing education activities. 
We’ve picked this one especially for our ONCOLOGY® readers. Go to: https://bit.ly/2IRAknZ

Published in affi liation with

IN THIS ISSUE

ONC0720_239-240_TOC.indd   240ONC0720_239-240_TOC.indd   240 7/10/20   1:17 PM7/10/20   1:17 PM



241O N C O L O G Y ®C A N C E R N E T W O R K . C O M

ONCOLOGY® and its website, CancerNetwork.com™, provide oncologists with the practical, timely, clinical 
information they need to deliver the highest level of care to their patients. Expert authors and peer review 
ensure the quality of ONCOLOGY® and CancerNetwork.com’s™ articles and features. Focused discussions 
capture key clinical takeaways for application in today’s time-constrained practice environment.

EDITORIAL ADVISORY BOARDS

MISSION 
STATEMENT

EDITORS-IN-CHIEF

EDITORIAL ADVISORY BOARDS

MISSION 
STATEMENT

EDITORS-IN-CHIEF

Julie M. Vose, MD, MBA  
Omaha, NE

Howard S. Hochster, MD  
New Brunswick, NJ

INTERESTED IN SUBMITTING TO ONCOLOGY®?
Please contact Senior Editor Kevin Wright at KWright@mjhlifesciences.com for submission guidelines or more information.

TUMOR CHAIRS

BREAST CANCER
Sara A. Hurvitz, MD, Los Angeles, CA

GENITOURINARY CANCER
Robert A. Figlin, MD, Los Angeles, CA

GASTROINTESTINAL CANCER
Tanios S. Bekaii-Saab, MD, Phoenix, AZ

HEAD AND NECK CANCER
Eric J. Sherman, MD, New York, NY

HEMATOLOGICAL MALIGNANCIES
C. Ola Landgren, MD, PhD, New York, NY

LUNG CANCER
Joshua M. Bauml, MD, Philadelphia, PA

BOARD MEMBERS

BREAST CANCER
Nancy E. Davidson, MD, Seattle, WA
William C. Wood, MD, Atlanta, GA
William J. Gradishar, MD, FACP, Chicago, IL
Tari King, MD, Boston, MA
Vered Stearns, MD, Baltimore, MD
Melinda L. Telli, MD, Palo Alto, CA

CANCER SURVIVORSHIP
Matthew J. Matasar, MD, MS, New York, NY

COLORECTAL/GASTROINTESTINAL CANCER
Edward Chu, MD, Pittsburgh, PA
Daniel Haller, MD, Philadelphia, PA
John L. Marshall, MD, Washington, DC
Matthew B. Yurgelun, MD, Boston, MA
Mehmet Sitki Copur, MD, FACP, Omaha, NE

GENITOURINARY CANCER
L. Michael Glodé, MD, FACP, Denver, CO
Paul Mathew, MD, Boston, MA
Elisabeth Heath, MD, FACP, Detroit, MI
William Oh, MD, New York, NY

GYNECOLOGIC ONCOLOGY
Mario M. Leitao, Jr, MD, New York, NY
Franco Muggia, MD, New York, NY

HEAD AND NECK CANCER
Apar K. Ganti, MD, MS, FACP, Omaha, NE

INFECTIOUS DISEASE
Genovefa Papanicolaou, MD, New York, NY

INTEGRATIVE ONCOLOGY
Ting Bao, MD, New York, NY
Linda Carlson, PhD, RPsych, Calgary, Alberta, 
Canada

LEUKEMIA/LYMPHOMA
Christopher R. Flowers, MD, Houston, TX
Steven T. Rosen, MD, Duarte, CA
Naval G. Daver, MD, Houston, TX
Ehab L. Atallah, MD, Milwaukee, WI

LUNG CANCER
David S. Ettinger, MD, Baltimore, MD
James L. Mulshine, MD, Chicago, IL
Edward S. Kim, MD, Charlotte, NC
Jennifer W. Carlisle, MD, Atlanta, GA

MELANOMA
Richard D. Carvajal, MD, New York, NY
Jason Luke, MD, FACP, Pittsburgh, PA

NEURO-ONCOLOGY
David A. Reardon, MD, Boston, MA
Stuart A. Grossman, MD, Baltimore, MD
Nicole A. Shonka, MD, Omaha, NE

PEDIATRIC ONCOLOGY
David G. Poplack, MD, Houston, TX
Richard A. Drachtman, MD, New Brunswick, NJ

PROSTATE CANCER
Tomasz M. Beer, MD, Portland, OR
E. David Crawford, MD, Denver, CO
Judd W. Moul, MD, FACS, Durham, NC

PSYCHO-ONCOLOGY
Daniel C. McFarland, DO, New York, NY

RADIATION ONCOLOGY
Louis Potters, MD, FACR, Hempstead, NY
James B. Yu, MD, MHS, New Haven, CT

SARCOMA
Kenneth Cardona, MD, FACS, Atlanta, GA

SUPPORTIVE AND PALLIATIVE CARE
Thomas J. Smith, MD, FACP, Baltimore, MD
N. Simon Tchekmedyian, MD, Long Beach, CA

SURGICAL ONCOLOGY
Burton L. Eisenberg, MD, Newport Beach, CA

EDITORIAL BOARD

ONC0720_241_EAB.indd   241ONC0720_241_EAB.indd   241 7/10/20   1:17 PM7/10/20   1:17 PM



242 O N C O L O G Y ® J U LY  2 0 2 0

Forging Ahead in the 
COVID-19 era

CHAIRMAN’S LETTER

The coronavirus disease 2019 (COVID-19) shows no signs of slow-
ing down or burning out, with cases in the United States reach-
ing daily highs in several locations. Although infectious disease 
specialists and epidemiologists investigate and discuss the best 
courses of action for treating and mitigating the effects of this dev-
asting pandemic, medical oncologists around the world continue 
their own daily fight against cancer.

In this issue of ONCOLOGY®, we honor that fight by recapping 
and reviewing some of the most important posters and presenta-
tions from the 2020 American Society of Clinical Oncology Virtual 
Scientific Program. The virtual format did nothing to dampen the 
quality of the conference, with several studies reaching practice-in-
fluencing conclusions. 

The phase 3 HERO trial was one such study, with presented 
data suggesting that relugolix (Relumina) may become the new 
standard of care for patients with advanced prostate cancer. 
Interim and early results from the phase 2 ZUMA-5 trial and phase 
1b FORWARD II trial weren’t quite as decisive, but nonetheless, 
patients with indolent B-cell non-Hodgkin lymphoma and patients 
with ovarian cancer, respectively, were given promising data on 
new treatments. 

Also in this issue, you will read a review of immunotherapy 
treatments for advanced lung cancer. Despite a recent avalanche 
of FDA approvals in the lung cancer space, there is an urgent need 
for reliable biomarkers to best match patients to therapeutics, and 
questions regarding the proper sequencing and duration of treat-
ment still remain.

For this month’s clinical quandary, you will read about the 
psychological impact of COVID-19 on patients with cancer. How 
can the field of psycho-oncology contribute to patient care and 
alleviate some of the issues brought forth by this pandemic? Read 
on to find out.

Within these pages, you will also find a review of current chal-
lenges to cancer clinical trials resulting from the pandemic, and an 
article discussing the implementation and framework of telemedi-
cine for oncologists.

I hope you find our journal helpful in caring for your patients 
through what is likely one of the most challenging times in their 
lives. As always, thank you for reading.

Mike Hennessy Sr
Chairman and founder of ONCOLOGY’s 

parent company, MJH LIfe Sciences™
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The majority (>50%) of CLL patients 
have at least one high-risk factor.3-5

The iwCLL Guidelines now recommend 
always testing for these important, high-risk 
prognostic factors2: 
IGHV unmutated, del 17p/TP53 mutation, del 11q

© Pharmacyclics LLC 2019 © Janssen Biotech, Inc. 2019 10/19 PRC-05893a

CLL=chronic lymphocytic leukemia, del=deletion, FISH=� uorescent in situ hybridization, IGHV=immunoglobulin heavy-chain variable region gene, iwCLL=International Workshop on CLL, 
NCCN=National Comprehensive Cancer Network, PFS=progression-free survival. 

References: 1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma 
V.2.2020. © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. Accessed October 8, 2019. To view the most recent and complete version of the guideline, go online to 
NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way. 2. Hallek M, 
Cheson BD, Catovsky D, et al. iwCLL guidelines for diagnosis, indications for treatment, response assessment, and supportive management of CLL. Blood. 2018;131(25):2745-2760. 
3. Fischer K, Bahlo J, Finket AM, et al. Long-term remissions after FCR chemoimmunotherapy in previously untreated patients with CLL: updated results of the CLL8 trial. Blood.
2016;127(2):208-215. 4. Eichhorst B, Fink AM, Bahlo J, et al. First-line chemoimmunotherapy with bendamustine and rituximab versus � udarabine, cyclophosphamide, and rituximab 
in patients with advanced chronic lymphocytic leukaemia (CLL10): an international, open-label, randomised, phase 3, non-inferiority trial. Lancet Oncol. 2016;17:928-942. 
5. Kröber A, Seiler T, Benner A, et al. VH mutation status, CD38 expression level, genomic aberrations, and survival in chronic lymphocytic leukemia. Blood. 2002;100:1410-1416. 
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iwCLL recommends testing before you treat

The NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) and iwCLL 
Guidelines recommend FISH and molecular 
genetic testing before CLL treatment1,2
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COVID-19 Pandemic and Its Effects 
on Cancer Care, Both Good and Bad

Julie M. Vose, MD, MBA
Chief, Division of Hematology/Oncology

Neumann M. and Mildred E. Professor of Medicine
University of Nebraska Medical Center

Omaha, Nebraska

LETTER TO THE READERS

Now that the world has been 
dealing with the coronavirus 
disease 2019 (COVID-19) 

pandemic for several months, we 
have learned so much. Some of the 
modifications we have made have 
been “good” and will hopefully 
help oncology care, education, and 
research going forward. Here are 
some of the issues and changes that 
the pandemic engendered:

GOOD
1. Telehealth video visits: We all 
hope the reimbursements will re-
main so we can continue to use 
these when the clinical situation is 
appropriate.
2. Virtual meetings: These have 
gone better than expected (except 
for a few website issues) and in 
some ways have been very helpful, 
as you can see more lectures and 
go through them as time permits. 
I hope these will be used more in 
conjunction with future in-person 
meetings.
3. Meetings, lectures, and tumor 
boards held by Zoom and WebEx: 
All have increased the ability of 

physicians to attend safely from 
different locations.
4. Beneficial clinical trial modifi-
cations: These include phone or 
electronic consents, allowing lab-
oratory or radiology testing closer 
to home, and shipment of investi-
gational oral agents directly to the 
patient.
5. We’ve seen emergency, record-
speed approvals of COVID-19 
therapy trials by the FDA, National 
Cancer Institute, and local institu-
tions.

BAD
1. Decreased cancer screening test-
ing: It was stopped during the pan-
demic and now, although started 
again, some patients are afraid to 
come in to get these tests done. This 
may ultimately lead to diagnosing 
cancers at later stages, making them 
more difficult to treat.
2. Postponing some cancer surger-
ies: Some patients may have devel-
oped disease that is more extensive 
by the time surgery is performed, 
which could lead to worse out-
comes.

3. Phase 1 clinical trials were 
stopped in some centers, which 
may slow down progress in cancer 
research.
4. Because higher-risk clinical trials 
were closed during the pandemic, 
there will be extra administrative 
work for staff members working 
within the clinical trials system and 
institutional review boards when 
reopening does occur. 
5. We’ve had decreased ability to 
deliver state-of-the-art cancer care 
to some patients because of capac-
ity issues.
6. Financial stress on the health 
care system has arisen because of 
decreases in frequency of standard 
health care procedures and in-
creased infrastructure costs.

I hope that some of the “good” 
lessons learned during this difficult 
time can remain with us going for-
ward into the next phase of oncol-
ogy care. The COVID-19 pandemic 
is likely not to be the last pandemic, 
and we need to learn from our ef-
forts over the past few months. 

Go to cancernetwork.com/COVID-19_Acalabrutinib to read about a recent study that saw improved clinical 
outcomes for patients with severe COVID-19 after treatment with acalabrutinib, a selective BTK inhibitor.
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1L MAINTENANCE¹
Indicated for � rst-line maintenance treatment of advanced ovarian 
cancer after response to platinum-based chemotherapy. 

Indication
ZEJULA is indicated for the maintenance treatment of adult patients with advanced epithelial ovarian, fallopian tube, or primary 
peritoneal cancer who are in a complete or partial response to first-line platinum-based chemotherapy.

Important Safety Information
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML), 
including some fatal cases, was reported in 15 patients (0.8%) 
out of 1785 patients treated with ZEJULA monotherapy in clinical 
trials. The duration of therapy in patients who developed secondary 
MDS/cancer therapy-related AML varied from 0.5 months to 
4.9 years. These patients had received prior chemotherapy with 
platinum agents and/or other DNA-damaging agents including 
radiotherapy. Discontinue ZEJULA if MDS/AML is con� rmed.
Hematologic adverse reactions (thrombocytopenia, anemia and 
neutropenia) have been reported in patients receiving ZEJULA. In 
PRIMA, the overall incidence of Grade ≥3 thrombocytopenia, anemia 
and neutropenia were reported, respectively, in 39%, 31%, and 21% of 
patients receiving ZEJULA. Discontinuation due to thrombocytopenia, 
anemia, and neutropenia occurred, respectively, in 4%, 2%, and 2% of 
patients. In patients who were administered a starting dose of ZEJULA 
based on baseline weight or platelet count, Grade ≥3 thrombocytopenia, 
anemia and neutropenia were reported, respectively, in 22%, 23%, 
and 15% of patients receiving ZEJULA. Discontinuation due to 
thrombocytopenia, anemia, and neutropenia occurred, respectively, in 
3%, 3%, and 2% of patients. Do not start ZEJULA until patients have 
recovered from hematological toxicity caused by prior chemotherapy 
(≤ Grade 1). Monitor complete blood counts weekly for the 
� rst month, monthly for the next 11 months, and periodically 
thereafter. If hematological toxicities do not resolve within 
28 days following interruption, discontinue ZEJULA, and 
refer the patient to a hematologist for further investigations.  
Hypertension and hypertensive crisis have been reported in 
patients receiving ZEJULA. In PRIMA, Grade 3-4 hypertension 
occurred in 6% of patients receiving ZEJULA vs 1% of patients 
receiving placebo, with no reported discontinuations. Monitor blood 

pressure and heart rate at least weekly for the � rst two months, 
then monthly for the � rst year, and periodically thereafter during 
treatment with ZEJULA. Closely monitor patients with cardiovascular 
disorders, especially coronary insuf� ciency, cardiac arrhythmias, 
and hypertension. Manage hypertension with antihypertensive 
medications and adjustment of the ZEJULA dose, if necessary.
Embryo-Fetal Toxicity and Lactation: Based on its mechanism of action, 
ZEJULA can cause fetal harm. Advise females of reproductive potential 
of the potential risk to a fetus and to use effective contraception during 
treatment and for 6 months after receiving their � nal dose of ZEJULA. 
Because of the potential for serious adverse reactions from ZEJULA 
in breastfed infants, advise lactating women to not breastfeed during 
treatment with ZEJULA and for 1 month after receiving the � nal dose.
The most common adverse reactions (Grades 1-4) in ≥10% of all 
patients who received ZEJULA in PRIMA were thrombocytopenia (66%), 
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(46%), increased creatinine (40%), decreased magnesium 
(36%), increased AST (35%) and increased ALT (29%). 

Please see Brief Summary on the following pages.
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Disease progression and treatment 
with hydroxychloroquine and azi-
thromycin were associated with in-

creased all-cause 30-day mortality in pa-
tients with cancer compared with patients 
either in remission or with no evidence 
of disease, according to data presented 
during a 2020 American Society of Clin-
ical Oncology Virtual Scientific Program 
press briefing.1

“The effects of coronavirus disease 
2019 [COVID-19] on patients with can-
cer remain poorly understood,” lead study 
author Jeremy L. Warner, MD, MS, an as-
sociate professor of medicine and biomed-
ical informatics at Vanderbilt University 
Medical Center, said during a prerecorded 
presentation. “There are some published 
reports, but they tend to be on the smaller 
side, or focused on a specific geographic 
region.”

As a result, investigators wanted to 
collect a larger and more representative 
sample to learn more about the impact 
COVID-19 has on cancer, anticipating that 
patients with cancer could be at a greater 
risk because of several factors, including:

 � Overall increased age
 � More comorbidities
 � More health care contacts
 � Decreased immunity
 � Decreased performance status

On March 15, 2020, the COVID-19 & 

Cancer Consortium (CCC19) was found-
ed; it started receiving reports on March 
17. The consortium includes a survey that 
is designed for real-time reporting as well 
as for after a course of COVID-19 is com-
plete. Site-level participation includes in-
stitutions from the United States and Can-
ada, as well as anonymous reports from 
individuals in several other countries and 
regions.

This first analysis includes data from 
928 cases. Median age of the patients was 
66 years, with 30% of patients aged more 
than 75 years. 

Half of the patients were white, 16% 
were black or African American, and 16% 
were Hispanic. Less than half (39%) of the 
patients were on active treatment and 43% 
had active cancer.  Breast (21%), prostate 
(16%), and gastrointestinal (12%) cancer 
were the 3 most common types of cancer 
in the patient population. More than half 
(52%) of the patients were never smokers, 
whereas 37% were former smokers and 
only 5% were current smokers. 

After a median follow-up of 21 days, 
13% of the patients have died. Seventy pa-
tients aged more than 75 years have died, 
and 25 deaths have occurred in patients 
with progressing disease.

Half of the patients were hospitalized; 
23% of those patients have died. The in-
vestigators also assessed outcomes in the 

132 patients who were admitted to the 
intensive care unit. Of those 132 patients, 
38% died, and of those deaths, 54% oc-
curred in patients aged more than 75 years.

Approximately 20% of patients re-
ceived a combination of hydroxychlo-
roquine and azithromycin, and another 
10% received hydroxychloroquine alone. 
Of note, according to Warner, only 2 pa-
tients received the drugs as part of clinical 
trials. The rest received the drug off label. 

Treatment with hydroxychloroquine 
and azithromycin was associated with a 
2.89-fold greater risk of death in patients 
with cancer and COVID-19, compared 
with those who were in remission or had 
no evidence of active disease. However, as 
Warner noted, hydroxychloroquine alone 
was not a significant risk factor for death 
after adjusting for other factors. 

“Prospective trials are needed to clari-
fy whether there is a benefit or a risk to 
these drugs, alone or in combination,” 
Warner said during the press briefing. “I 
think what we found is somewhat con-
sistent with The Lancet article based also 
on a retrospective analysis. Our data set 
is somewhat prospective, some of the re-
ports are retrospective. Even with the pro-
spective reports, they are not being made 

Cancer Progression Is Linked to 
Increased Risk of Death Within 30 Days 
of COVID-19 Diagnosis
Ryan McDonald
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Mirvetuximab soravtansine in 
combination with bevacizum-
ab (Avastin) to treat patients 

with platinum-agnostic ovarian cancer 
demonstrated a confirmed 64% overall 
response rate (ORR), regardless of plat-
inum status, according to study results 
presented at the 2020 American Society 
of Clinical Oncology Virtual Scientific 
Program.

Moreover, the adverse events (AEs) 
observed with the mirvetuximab sora-
vtansine/bevacizumab combination 
were manageable and consistent with 
the AE profiles of each agent.

“With a confirmed 64% ORR, the 
combination of [mirvetuximab sora-
vtansine] with bevacizumab has promis-
ing activity in high [folate receptor alpha] 
recurrent ovarian cancer, regardless of 
platinum status, and is encouraging with 
respect to available therapies reported in 
similar populations,” study author Lucy 
Gilbert, MD, MSc, of McGill University 
Health Center, said in her presentation.

The ORR for the entire cohort of 
patients was 47%. In a subset analysis 
of patients with high folate receptor al-
pha–expressing tumors, the ORR was 
64%. The platinum-resistant subset and 
the platinum-sensitive subset recorded 
ORRs of 59% and 69%, respectively.

Duration of response and progres-

sion-free survival data are immature 
because of the median follow-up of 5.5 
months.

Overall, 60 patients were included in 
the analysis (median age, 60 years). The 
primary cancer diagnoses were epitheli-
al ovarian (n = 41), fallopian tube (n = 
15), and primary peritoneal (n = 4). The 
study’s primary objective was to evalu-
ate the safety and tolerability of the mir-
vetuximab soravtansine combination in 
these kinds of cancer.

“In this trial, [mirvetuximab soravtan-
sine] was combined with bevacizumab 
for a broader segment of recurrent ovar-
ian cancer patients, regardless of plati-
num status,” said Gilbert.

Of the 60 patients in the analysis, 55 
(92%) demonstrated tumor burden re-
duction, with deeper and more durable 
tumor reduction found in patients with 
high folate receptor alpha levels.

The most common AEs associated with 
the combination regimen were diarrhea 
(68%), blurred vision (63%), fatigue 
(58%), and nausea (55%); most were 
low grade. Hypertension and myelosup-
pression were the most common grade 
3/4 AEs, occurring in 12% and 10% of 
patients, respectively. Thirteen patients 
(22%) discontinued treatment with bev-
acizumab and/or mirvetuximab soravtan-
sine because of treatment-related AEs.

“The combination of mirvetuximab 
soravtansine and bevacizumab may ben-
efit an increasing population of recur-
rent ovarian cancer patients for whom a 
non–platinum-based regimen would be 
appropriate,” explained Gilbert.
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Results from the phase 3 HERO trial 
(NCT03085095), presented during 
the 2020 American Society of Clin-

ical Oncology Virtual Scientific Program, 
indicated that relugolix (Relumina) 
demonstrated superiority over leuprolide 
(Lupron) in sustained testosterone sup-
pression through 48 weeks, fast testoster-
one recovery after discontinuation, and a 
50% reduction in major adverse cardio-
vascular events (MACE) in patients with 
advanced prostate cancer. 

Moreover, relugolix achieved cas-
tration as early as day 4, suggesting the 
potential for this agent to become a new 
standard for testosterone suppression in 
this patient population.

“Relugolix is a novel, oral [gonadotro-
pin-releasing hormone] GnRH receptor 
antagonist that achieves both [luteinizing 
hormone] and [follicle-stimulating hor-
mone; FSH] suppression to its direct in-
hibitory effect on the pituitary GnRH re-
ceptors,” Neal D. Shore, MD, of Carolina 
Urologic Research Center, Myrtle Beach, 
South Carolina, said in a news release. 
“This direct inhibition does not result in 
a testosterone surge.”

The 48-week, global, pivotal phase 3 
trial randomized 934 patients with an-
drogen-sensitive advanced prostate can-
cer in a 2:1 ratio to receive either 120 
mg of relugolix orally once daily after a 
1-time 360-mg loading dose (n = 624) or a 
3-month depot injection of leuprolide ac-
etate (n = 310). Testosterone recovery was 

also evaluated in a subset of 184 patients.
The primary end point was to achieve 

and maintain serum testosterone sup-
pression to castrate levels (<50 ng/dL) 
through 48 weeks. Key secondary end 
points included castration rates at day 4 
and day 15, profound castration (<20 ng/
dL) rates at days 4 and 15, prostate-spe-
cific antigen response rate at day 15, and 
FSH levels at week 24. 

Overall, 96.7% (95% CI, 94.9%-
97.9%) of men treated with relugolix 
achieved and maintained castration 
through 48 weeks compared with 88.8% 
on leuprolide. Notably, the difference of 
7.9% (95% CI, 4.1%-11.8%) demon-
strated noninferiority (margin, –10%) 
and superiority (P <.0001) of relugolix to 
leuprolide. All key secondary end points 
also demonstrated superiority over le-
uprolide (P <.0001).

In the subset of patients evaluated for 
testosterone recovery, median testoster-
one levels were 270.76 ng/dL in the re-
lugolix group compared with 12.26 ng/
dL in the leuprolide group 90 days after 
discontinuation of therapy. 

In a prespecified analysis, the incidence 
of MACE was found to be lower in the re-
lugolix group than in the leuprolide group 
(2.9% vs 6.2%, respectively). Otherwise, 
the safety and tolerability profiles of the 2 
agents were generally similar. 

Adverse events (AEs) reported for 
more than 10% of patients treated with 
relugolix or leuprolide were hot flush 

(54.3% vs 51.6%, respectively), fatigue 
(21.5% vs 18.5%), constipation (12.2% 
vs 9.7%), diarrhea (12.2% vs 6.8%), ar-
thralgia (12.1% vs 9.1%), and hyperten-
sion (7.9% vs 11.7%). Notably, AEs of 
diarrhea were of grade 1 or 2 and did not 
result in study discontinuation.

“Relugolix once daily was well tolerat-
ed with an adverse event profile consistent 
with testosterone suppression,” Shore 
said. “Most notably, the risk of major 
adverse cardiovascular events was 54% 
lower in the relugolix group compared 
with leuprolide.”

“Relugolix is a novel, oral GnRH an-
tagonist that has the potential to become 
a new standard for androgen deprivation 
therapy in advanced prostate cancer,” 
Shore concluded.
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Phase 3 HERO Trial Finds Relugolix to Be 
Superior to Leuprolide in Prostate Cancer
Hannah Slater

PROSTATE CANCER

AMERICAN SOCIETY OF 
CLINICAL ONCOLOGY (ASCO) 
2020 CONFERENCE COVERAGE 

Go to cancernetwork.com/
Shore_ASCO20 to watch 
Neal D. Shore, MD, discuss 

the impact and implications of 
the phase 3 HERO trial.

For more great content, check out our website. 

ONC0720_252_ASCO Coverage- Prostate.indd   252ONC0720_252_ASCO Coverage- Prostate.indd   252 7/10/20   1:18 PM7/10/20   1:18 PM



© Janssen Biotech, Inc. 2020
06/20 cp-160944v1

Learn more at darzalexhcp.com/faspro.

LEARN MORE ABOUT A
NEW TREATMENT OPTION 

NOW APPROVED

Date: June 23, 2020 3:43 PM Brand:  DARZALEX FASPRO™ Colors: CMYK

File Name: cp-160944v1_848470_v1 Size: 7.75" x 10.75 " – Page 1 88, 99, 0, 0 =

Customer Code: cp-160944v1 Description: Learn More About a New Treatment Option 94, 0, 48, 0 =

We Are Alexander #: 848470 Pub:  Oncology (7/1/20 issue) 0, 17, 85, 0 =

S:7.25”
S:10.25”

T:7.75”
T:10.75”

B:8”
B:11”

ONC0720_253_Janssen-Darzalex_FP AD.indd   253ONC0720_253_Janssen-Darzalex_FP AD.indd   253 6/29/20   10:50 AM6/29/20   10:50 AM



254 O N C O L O G Y ® J u ly  2 0 2 0

Frontline treatment with nivolumab 
(Opdivo) plus ipilimumab (Yervoy) in-
duced durable and long-term efficacy, 

compared with chemotherapy, in patients 
with advanced non–small cell lung cancer 
(NSCLC) and tumor PD-L1 expression 
greater than 1% or less than 1%, accord-
ing to updated results from part 1 of the 
phase 3 CheckMate 227 (NCT02477826 
)trial presented at the 2020 American Soci-
ety of Clinical Oncology Virtual Scientific 
Program.

“Based on these results, we note that 
the combination of nivolumab and ipili-
mumab...is a novel chemotherapy-spar-
ing first-line treatment approach for ad-
vanced-stage non–small cell lung cancer,” 
Suresh S. Ramalingam, MD, deputy di-
rector, Winship Cancer Institute of Emory 
University, said during his presentation.

After a median follow-up of 43.1 
months, patients with PD-L1 1% or great-
er had a reduced risk for death when treat-
ed with nivolumab plus ipilimumab, com-
pared with chemotherapy (21% reduced 
risk; HR, 0.79; 95% CI, 0.67-0.93) and 
nivolumab monotherapy (10% reduced 
risk; HR, 0.90; 95% CI, 0.77-1.06).

Median overall survival (OS) was 17.1 
months in the nivolumab plus ipilimumab 
arm, compared with 15.7 months in the 
nivolumab monotherapy arm and 14.9 
months in the chemotherapy arm. The 
3-year OS rates were 33% with nivolum-
ab plus ipilimumab, 29% with nivolumab 
monotherapy, and 22% with chemotherapy.

Among patients with a confirmed re-
sponse, 38% in the nivolumab plus ipilim-
umab arm, 32% in the nivolumab mono-
therapy arm, and 4% in the chemotherapy 
arm remained in response at 3 years. Those 
with a complete or partial response at 6 
months experienced longer subsequent 
OS with nivolumab plus ipilimumab, 
compared with chemotherapy. Moreover, 
those with stable or progressive disease at 
6 months had generally similar subsequent 
OS between treatments.

During the same time period, patients 
with PD-L1 less than 1% had a 36% and 
18%, respectively, reduced risk for death 
when treated with nivolumab + ipilimum-
ab, compared with chemotherapy (HR, 
0.64; 95% CI, 0.51-0.81) and nivolumab 
monotherapy (HR, 0.82; 95% CI, 0.66-
1.03). The 3-year OS rates were 34% 
with nivolumab + ipilimumab, 20% with 
nivolumab monotherapy, and 15% with 
chemotherapy.

Among patients with a confirmed re-
sponse, 34% in the nivolumab plus ipilim-
umab arm, 15% in the nivolumab mono-
therapy arm, and 0% in the chemotherapy 
arm remained in response at 3 years.

Three-year progression-free survival 
(PFS) was 18% with nivolumab plus ip-
ilimumab, 12% with nivolumab mono-
therapy, and 4% with chemotherapy in 
patients with PD-L1 1% or greater. Three-
year PFS was 13% with nivolumab plus 
ipilimumab, 8% with nivolumab plus 
chemotherapy, and 2% with chemother-

apy in patients with PD-L1 less than 1%.
Overall response rates were also superior 

with nivolumab plus ipilimumab (36.4%), 
compared with nivolumab monotherapy 
(27.5%) and chemotherapy (30.2%) in 
patients with PD-L1 1% or greater. This 
was true also in patients with PD-L1 less 
than 1% treated with nivolumab + ipili-
mumab compared with nivolumab plus 
chemotherapy and chemotherapy alone 
(27.3% vs 37.9% vs 23.1%, respectively). 

In those with PD-L1 1% or greater, 
treatment with nivolumab plus ipilim-
umab extended the median duration of 
response (DOR) (23.2 months; 95% CI, 
15.2-32.2), compared with nivolumab 
alone (15.5 months; 95% CI, 12.7-23.5) 
and chemotherapy (6.7 months; 95% CI, 
5.6-7.6). In those with PD-L1 less than 1%, 
DOR was also extended with nivolumab 
plus ipilimumab, compared with nivolum-
ab plus chemotherapy and chemotherapy 
alone: 18.0 months (95% CI, 12.4-33.2) 
vs 8.3 months (95% CI, 5.9-9.4) and 4.8 
months (95% CI, 3.7-5.8), respectively.

No new safety signals were identified 
with nivolumab plus ipilimumab with the 
extended follow-up. 
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The 2020 American Society of Clini-
cal Oncology Virtual Scientific Pro-
gram delivered many practice-in-

fluencing presentations. Here are some 
of the most notable research results in 
the field of gastrointestinal cancer that 
may guide oncologists in their day-to-
day work.

Colorectal Cancer 
DESTINY-CRC01: Trastuzumab 
Deruxtecan (T-DXd) in HER2-
Expressing Metastatic Colorectal 
Cancer 
Siena et al presented a phase 2, multi-
center, open-label study of trastuzumab 
deruxtecan (Enhertu; T-DXd) in patients 
with HER2-expressing metastatic col-
orectal cancer (mCRC).1 T-DXd is an 
antibody-drug conjugate composed of 
an anti-HER2 antibody, a cleavable tet-
rapeptide-based linker, and a topoisom-
erase I inhibitor payload. Results of early 
studies have shown promising activity in 
advanced HER2-expressing tumors. 

In this study, patients with RAS wild-
type and HER2- overexpressing mCRC, 
who had disease progression after 2 or 
more prior regimens, were treated with 
T-DXd at 6.4 mg/kg every 3 weeks in 
3 cohorts (A: immunohistochemistry 
[IHC] score of 3+ or IHC 2+ and posi-
tive by fluorescence in situ hybridization 
[FISH]; B: IHC 2+/FISH-negative; C: 
IHC 1+). 

Median duration of treatment was 

3.5 months. The longest duration of 
treatment occurred in cohort A, with 
4.8 months and 38.5% of patients re-
maining on T-DXd treatment. In this co-
hort, the confirmed overall response rate 
(ORR) was 45.3%, including 1 complete 
response and 23 partial responses. The 
overall response in patients previously 
treated with anti-HER2 antibodies was 
43.8%. The disease control rate was 
83.0%, median progression-free surviv-
al (PFS) was 6.9 months, and median 
overall survival (OS) had not been yet 
reached in this group. On the contrary, 
no responses were observed in cohorts 
B or C. 

Grade 3 or higher treatment-emergent 
adverse events (AEs) were reported in 
61.5% of patients. The most common 
AEs were decreased neutrophil count 
(21.8%) and anemia (14.1%). Five pa-
tients (6.4%) had interstitial lung disease 
(two grade 2; one grade 3; two grade 5), 
which accounted for the only drug-relat-
ed deaths. 

Overall, T-DXd at 6.4 mg/kg every 3 
weeks demonstrated remarkable activity 
in patients with HER2-expressing mCRC 
who are refractory to standard therapies. 
T-DXd showed activity in patients with 
previous exposure to anti-HER2 and 
anti-EGFR antibody therapies; however, 
the efficacy seems to be limited to IHC 3+ 
patients. Testing for HER2 amplification 
in CRC should be considered standard 
of care. The trial results did not answer 

the question of whether to sequence 
trastuzumab followed by T-DXd versus 
up-front therapy with T-DXd, and it 
did not answer the question of wheth-
er RAS-mutated patients would benefit 
from HER2-targeted therapies. Intersti-
tial lung disease, which caused 2 deaths, 
necessitates strategies for vigilant recog-
nition and early intervention. The dose 
of TXd may need to be reevaluated. 

Updated Survival Results From 
BEACON CRC
Kopetz et al presented updated survival 
results from a randomized, 3-arm, phase 
3 study of encorafenib (Braftovi) plus 
cetuximab (Erbitux) with binimetinib 
Mektovi; triplet therapy) or without 
binimetinib (doublet therapy) versus 
investigator's choice of either irinotecan 
or FOLFIRI plus cetuximab (control) in 
previously treated patients with BRAF 
V600E–mutated mCRC.2 

Primary end points were the OS and 
objective response rates for patients re-
ceiving triplet therapy versus those in the 
control group. A total of 665 patients 
were randomized to receive triplet (n = 
224), doublet (n = 220), or control (n = 
221) therapy. 

Median OS was 9.3 months for both 
the triplet and doublet groups vs 5.9 
months for the control group. Con-
firmed ORR was 26.8% for the triplet, 
19.5% for the doublet, and 1.8% for the 
control groups, respectively. Retrospec-

Gastrointestinal Cancer Presentations 
Relevant to Clinical Practice
Mehmet Sitki Copur, MD

GI CANCER

AMERICAN SOCIETY OF 
CLINICAL ONCOLOGY (ASCO) 
2020 CONFERENCE COVERAGE 

ONC0720_254-256_ASCO Lung and GI Review.indd   255ONC0720_254-256_ASCO Lung and GI Review.indd   255 7/10/20   1:18 PM7/10/20   1:18 PM



ASCO COVERAGE GI CANCER

tive subgroup analyses suggested that 
some patients may benefit more from 
triplet than doublet therapy; however, 
both triplet and doublet therapy showed 
improved OS compared with control in 
all subgroups. Grade 3 or higher AEs 
were experienced by 65.8% of patients 
receiving triplet therapy, 57.4% of those 
receiving doublet therapy, and 64.2% of 
those in the control group. 

The updated analysis confirmed that 
encorafenib + cetuximab with or with-
out binimetinib improved OS and ORR 
in previously treated patients with BRAF 
V600E–mutated mCRC, compared with 
standard chemotherapy. To address 
which patients would benefit from triplet 
vs doublet therapy will require a study of 
the subset analysis.

First-Line FOLFOX Plus 
Panitumumab Versus 5FU Plus 
Panitumumab in RAS-BRAF 
Wild-Type Metastatic Colorectal 
Cancer in Elderly Patients
Lonardi et al presented data on first-line 
FOLFOX plus panitumumab (Vectibix)
versus fluorouracil/leucovorin (5FU/LV) 
plus panitumumab for up to 12 cycles 
followed by panitumumab maintenance 
until progressive disease in elderly pa-
tients with mCRC, RAS/BRAF wild 
type.3 Although guidelines recommend 
considering fluoropyrimidine monother-
apy as an option for elderly patients, no 
randomized studies have ever explored 
the role of the combination with an an-
ti-EGFR agent. 

In this prospective, open-label, mul-
ticenter phase 2 randomized trial, un-
resectable and previously untreated pa-
tients with RAS/BRAF wild type mCRC, 
70 years or older, were randomized to 
receive FOLFOX + panitumumab (arm 
A) or 5FU/LV + panitumumab (arm B) 
for up to 12 cycles, followed by panitu-
mumab maintenance until progressive 
disease. The primary end point was PFS 
in both arms. Stratification criteria were 
age (≤75 vs >75 years), ECOG perfor-
mance status (0-1 vs 2) and geriatric 

assessment with G8 score (≤14 vs >14). 
Median PFS was 9.6 months (95% CI, 
8.8-10.9) in arm A compared with 9.1 
months (95% CI, 7.7-9.9) in arm B. Re-
sponse rates were 65% vs 57%, respec-
tively. Grade 3-4 toxicities were neu-
tropenia (9.8% vs 1.1%, respectively), 
diarrhea (16.3% vs 1.1%), stomatitis 
(9.8% vs 4.4%), neurotoxicity (3.3% vs 
0%), fatigue (6.5% vs 4.4%), and skin 
rash (25.0% vs 24.2%). 

Pancreatic Cancer
SWOG S1505: Perioperative 
Chemotherapy With Modified 
FOLFIRINOX Versus 
Gemcitabine/Nab-Paclitaxel for 
Resectable Pancreatic Ductal 
Adenocarcinoma 
Sohal et al presented data from a ran-
domized phase 2 trial of perioperative 
chemotherapy with modified FOLFIRI-
NOX (mFOLFIRINOX) versus gemcit-
abine (gem)/nab-paclitaxel for resectable 
pancreatic cancer.4 Standard of care for 
resectable pancreatic cancer is surgery 
followed by adjuvant chemotherapy. 

Patients with resectable pancreatic 
cancer were randomized to 3 months 
of mFOLFIRINOX followed by surgery 
followed by 3 months of mFOLFIRI-
NOX versus 3 months of gem/nab-pa-
clitaxel followed by surgery followed by 
3 additional months of gem/nab-pacli-
taxel. About 70% of patients underwent 
resection; less than 50%, however, were 
able to complete intended postoperative 
chemotherapy. 

Gem/nab-paclitaxel performed better 
than expected with pathologic complete 
response rates of 42% compared with 
25% for mFOLFIRINOX. Gem/nab-pacl-
itaxel produced better median disease-free 
survival with 14.2 months, compared with 
mFOLFIRINOX at 10.9 months, but the 
difference did not reach statistical signifi-
cance (P = 0.87). Median OS was 22.4 vs 
23.6 months, respectively. OS at 2 years 
was 41.6% for mFOLFIRINOX arm vs 
48.8% for gem/nab-paclitaxel. Neither 
regimen's 2-year OS estimate was statis-

tically significantly higher than the prior 
threshold of 40%. The intended target for 
OS at 2 years was 58%. 

Overall, there seems to be little ev-
idence that either regimen improves 
survival compared with the historical 
standard. 

ESPAC-5F: A Comparison of Im-
mediate Surgery Compared With 
Neoadjuvant Gemcitabine Plus 
Capecitabine or FOLFIRINOX or 
Chemoradiotherapy (CRT) in Pa-
tients With Borderline Resectable 
Pancreatic Cancer
In this study, Ghaneh et al presented data 
resulting from a 4-arm, prospective, mul-
ticenter, phase 2 trial comparing immedi-
ate surgery with surgery after 3 different 
neoadjuvant treatment regimens in pa-
tients with borderline resectable pan-
creatic cancer.5 Patients with borderline 
resectable pancreatic cancer generally 
have poor survival and low resection 
rates. Neoadjuvant therapy has been ex-
plored to improve the outcomes for these 
patients. 

This trial sought to determine the 
feasibility and efficacy of immediate 
surgery; 2 cycles of neoadjuvant gem-
citabine plus capecitabine; 4 cycles of 
neoadjuvant FOLFIRINOX; or 50.4 Gy 
capecitabine-based neoadjuvant CRT in 
28 daily fractions over 5.5 weeks. Re-
sected patients received adjuvant ther-
apy, and follow-up continued for 12 
months. Primary end points were recruit-
ment rate and resection rate (R1/R0). Re-
cruitment rate was 20.74%. Resection 
rate was 62% for immediate surgery 
and 55% for the 3 neoadjuvant therapy 
groups (P = 0.668). The R0 resection rate 
on upfront-resected patients was 15%, 
compared with 23% for the neoadjuvant 
group (P = 0.721). The 1-year survival 
rate favored neoadjuvant treatment: 
40% for immediate surgery vs 77% for 
neoadjuvant therapy.
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Tivozanib (Fotivda) significantly 
improved progression-free surviv-
al (PFS), compared with sorafenib 

(Nexavar), in patients with highly relapsed 
or refractory metastatic renal cell carcino-
ma (RCC), according to results from the 
phase 3 TIVO-3 trial presented at the 2020 
American Society of Clinical Oncology 
Virtual Scientific Program.1,2

“We believe the TIVO-3 data demon-
strate a favorable risk/benefit profile for 
tivozanib in the growing population of pa-
tients who have relapsed or become refrac-
tory to multiple lines of therapy, including 
checkpoint inhibitors,” Sumanta Pal, MD, 
associate clinical professor, Department 
of Medical Oncology and Therapeutics 
Research, and codirector, Kidney Cancer 
Program, at City of Hope Comprehensive 
Cancer Center, said in a news release.2

The final overall survival (OS) HR was 
0.97 (95% CI, 0.75-1.24; P = .78). An 
updated analysis of the data found that 
with a median follow-up of 38 months for 
tivozanib and 40 months for sorafenib, 
median OS was 16.4 months for tivozanib 
(95% CI, 13.4-22.2) and 19.2 months for 
sorafenib (95% CI, 15.0-24.2). A subset 
analysis showed the greatest benefit was 
derived by the cohort of patients who had 
received treatment with a prior checkpoint 
inhibitor and VEGF inhibitor, with an HR 
of 0.55, or 2 VEGF tyrosine kinase inhibi-
tors (TKIs), with an HR of 0.57.

Previously released data showed an in-
creased median PFS for tivozanib when 

compared with sorafenib, (5.6 months vs 
3.9 months; HR, 0.73; 95% CI, 0.56-0.94; 
P = .016).

“The lack of clinical data to guide treat-
ment decisions in a robust, evidence-based 
manner in this setting is a serious and 
growing unmet medical need, ” Pal added. 
“TIVO-3 provides the first positive supe-
riority study to help guide this important 
treatment decision and, furthermore, offers 
this highly refractory patient population a 
favorable tolerability profile as indicated 
by fewer dose reductions, interruptions, 
and discontinuations over a less selective 
VEGFR TKI in sorafenib.”

The TIVO-3 study was a controlled, 
multicenter, open-label, phase 3 trial that 
randomized 350 patients with highly re-
fractory metastatic RCC who had failed 
≥2 prior regimens, including VEGF-TKI 
treatment, 1:1 to receive either oral tivoza-
nib or sorafenib. Crossover between arms 
was not permitted. 

Eighteen percent (n = 31) of patients 
in the tivozanib arm achieved partial re-
sponse, compared with 8% (n = 14) of 
those in the sorafenib arm. The objective 
response rate was 34% for tivozanib ver-
sus 24% for sorafenib.

Treatment with tivozanib was found to 
be generally well tolerated, and the safety 
profile was favorable when compared with 
sorafenib. Treatment-related adverse events 
(TRAEs) were reported in 84% (n = 146) 
of patients receiving tivozanib and 94% (n 
= 160) of those receiving sorafenib. Serious 

TRAEs occurred in 11% (n = 19) of patients 
treated with tivozanib versus 10% (n = 17) 
of patients who received sorafenib.

The most common grade 3 or 4 AE 
reported in patients receiving tivozanib 
and sorafenib was hypertension (21% vs 
14%, respectively). The most commonly 
reported any-grade AEs associated with 
tivozanib were hypertension (38%), diar-
rhea (33%), fatigue (29%), and decreased 
appetite (27%).

The investigators reported significantly 
fewer dose reductions and interruptions 
due to AEs for tivozanib versus sorafenib 
(48% vs 63%; P = .0164), despite nearly 
double the average time of cycles initiated 
for the tivozanib arm (11.9 months vs 6.7 
months, respectively). The rates of TRAEs 
leading to permanent discontinuation 
were 8% for tivozanib compared with 
15% for sorafenib.

“The biggest advantage to tivozanib is 
tolerability,” Brian Rini, MD, from Van-
derbilt-Ingram Cancer Center, said in a 
recent interview with CancerNetwork® 

. “Patients, appropriately, always want 
more options,” he said. “…Having toler-
able options, especially in this late-line set-
ting, is a potential advantage to patients. 
I often describe to patients that we’re just 
trying to get as many shots on goal as pos-
sible….So, I think it adds to our weapons 
in this disease.” 

Final Data Analysis Supports Tivozanib as 
Superior Treatment for Patients With RCC
Kevin Wright
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Carfilzomib (Kyprolis) combined 
with lenalidomide (Revlimid) and 
dexamethasone (KRd) failed to 

improve progression-free survival (PFS), 
compared with the current standard-of-
care triplet of bortezomib (Velcade), 
lenalidomide, and dexamethasone 
(VRd), in patients with newly diagnosed 
multiple myeloma (NDMM), according 
to results of the ENDURANCE trial 
presented as part of the 2020 American 
Society of Clinical Oncology Virtual Sci-
entific Program.

Given the higher efficacy of carfilzo-
mib seen in recent phase 2 trials, inves-
tigators sought to determine whether 
carfilzomib could replace bortezomib 
in the current standard-of-care triplet 
induction regimen in standard- and in-
termediate-risk NDMM.

To do so, 1087 patients with NDMM 
were randomized 1:1 to receive either 
VRd or KRd for 36 weeks. After this 
initial period, a second 1:1 randomiza-
tion was completed, placing patients in 
1 of 2 groups: indefinite lenalidomide 
maintenance therapy or lenalidomide 
maintenance therapy for only 2 years.

Patients without 17p deletion, 
t(14;16), t(14;20), plasma cell leukemia, 
or high-risk GEP70 profile were en-
rolled in the trial. The median age of all 
patients was 65 years. The 542 patients 
in the VRd arm received bortezomib at 
1.3 mg/m2 on days 1, 4, 8, and 11 (days 
1 and 8 for cycles 9-12), lenalidomide at 

25 mg on days 1 to 14, and dexametha-
sone at 40 mg on days 1, 2, 4, 5, 8, 9, 11, 
and 12 of a 3-week cycle for 12 cycles. 

The KRd arm of 545 patients received 
carfilzomib at 36 mg/m2 on days 1, 2, 8, 
9, 15, and 16 with lenalidomide at 25 
mg daily on days 1 to 21 and dexameth-
asone at 40 mg weekly, in 4-week cycles 
for 9 cycles. For the maintenance phase, 
patients received lenalidomide at 15 mg 
on days 1 to 21 every 4 weeks.

During the second of 3 planned inter-
im analyses, the therapy became ineffec-
tive in improving PFS (HR, 1.04; 95% 
CI, 0.8-1.3; P = 0.74).

In the VRd cohort, median PFS was 
34.4 months compared with 34.6 
months in the KRd arm. The investi-
gators noted that no differences in PFS 
were seen based on age, the presence or 
absence of t(4;14), or disease stage.

The randomized phase 3 trial also as-
sessed whether indefinite maintenance 
with lenalidomide improved overall 
survival (OS) compared with 2-year 
maintenance; however, data have yet to 
mature for this end point.

Three-year OS (95% CI) was also 
similar in both arms, with 84% in the 
VRd arm and 86% in the KRd arm.

Patients in the VRd and KRd cohorts 
were taken off the trial to pursue alter-
native therapies (18% vs 14%, respec-
tively), or because of adverse events 
(AEs; 17% vs 9%), withdrawal (7% vs 
4%), or disease progression (6% vs 4%).

The most common grade 3 or higher 
AEs were nonhematological, appearing 
in 42% of patients in the VRd arm com-
pared with 48% of patients in the KRd 
arm. Although neuropathy rates were 
higher with VRd compared with KRd 
(8% vs 1%, respectively), rates of car-
diopulmonary and renal toxicities were 
higher with KRd (5% vs 16%).

REFERENCE
JKumar S, Jacobus SJ, Cohen AD, et al. 
Carfilzomib, lenalidomide, and dexamethasone 
(KRd) versus bortezomib, lenalidomide, and 
dexamethasone (VRd) for initial therapy of newly 
diagnosed multiple myeloma (NDMM): results 
of ENDuRANCE (E1A11) phase III trial. J Clin 
Oncol. 2020;38(suppl 18):lBA3. doi:10.1200/
JCO.2020.38.18_suppl.lBA3

Carfilzomib Triplet Fails to Induce Superior 
PFS in Newly Diagnosed Multiple Myeloma
Jessica Skarzynski
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Results from an interim analysis of 
the phase 2 ZUMA-5 study showed 
that axicabtagene ciloleucel (axi-

cel; Yescarta) demonstrated significant 
and durable clinical benefit in patients 
with relapsed or refractory indolent 
non-Hodgkin lymphoma, with high 
overall response rate (ORR) and com-
plete response (CR) rate observed. It also 
had a manageable safety profile.1

The results, presented at the 2020 
American Society of Clinical Oncology 
Virtual Scientific Meeting, indicate that 
axi-cel may be a promising approach to 
treat this patient population, according 
to the investigators. 

“Advanced-stage indolent B-cell 
non-Hodgkin lymphomas are largely 
incurable with conventional therapies, 
with many patients experiencing multi-
ple relapses over the natural history of 
their disease and remission shortening 
with subsequent therapies,” Caron A. Ja-
cobson, MD, of the Dana-Farber Cancer 
Institute, said during a presentation of the 
data. 

Adults with relapsed or refractory fol-
licular lymphoma (FL) (grades 1-3a) and 
marginal zone lymphoma (MZL) (nodal 
or extranodal) with an ECOG status of 0 
or 1 were eligible for the study, if they had 
2 or more lines of therapy that included 
an anti-CD20 monoclonal antibody with 
an alkylating agent. Participants were 
leukapheresed and received conditioning 
chemotherapy followed by axi-cel infu-

sion at 2 × 106 chimeric antigen receptor 
(CAR) T cells/kg.

The primary end point of the study was 
ORR by central review. Key secondary 
end points included duration of response 
(DOR), progression-free survival (PFS), 
overall survival (OS), safety, and blood 
levels of cytokines and CAR T cells.

As of December 16, 2019, 140 patients 
(FL, n = 124; MZL, n = 16) had received 
axi-cel with a median follow-up of 15.3 
months (range, 1.9-28.8).

In the 96 patients evaluable for effica-
cy, the ORR was 93% (95% CI, 86%-
97%) and the CR rate was 80% (95% 
CI, 71%-88%). The median time to first 
response was 1 month (range, 0.8-3.1). 
Specifically, patients with FL (n = 80) had 
an ORR of 95%, with an 81% CR rate, 
and those with MZL (n = 16) had an 
ORR of 81%, with a 75% CR rate. 

With a median follow-up of 15.3 
months, the estimated DOR in all pa-
tients was 20.8 months, and 68% of pa-
tients with FL had an ongoing response 
as of the data cutoff. Moreover, the me-
dian PFS was 23.5 months (95% CI, 22.8 
to not evaluable) in all patients, and the 
median OS was not reached. However, 
the 12-month OS rate was 94.3% (95% 
CI, 86.8%-97.6%) for all patients. 

All of the study participants were eval-
uable for safety, and 119 patients (85%) 
experienced grade 3 or higher adverse 
events (AEs). The most commonly ob-
served AEs were neutropenia (34%) and 

anemia (22%). Additionally, grade 3 or 
higher cytokine release syndrome (CRS) 
and neurologic events occurred in 8% 
and 17% of patients, respectively. There 
were only 2 grade 5 AEs, including mul-
tisystem organ failure in the context of 
CRS (related to axi-cel) and aortic dissec-
tion (unrelated to axi-cel). 

“The safety profile was manageable 
and reversible, and it appeared to be at 
least similar to that of axi-cel in aggres-
sive lymphomas,” Jacobson said.

The median time to peak of anti-CD19 
CAR T-cell levels after axi-cel infusion 
was 8 days (range, 8-371). Furthermore, 
anti-CD19 CAR T cells were detectable 
at 18 months in most patients with eval-
uable samples (13 of 15; 87%).

“Axi-cel appears to be a promising 
therapeutic approach for patients with 
relapsed and refractory indolent B-cell 
non-Hodgkin lymphoma,” said Jacobson.

Axi-cel is currently approved by the 
FDA as a treatment for adult patients 
with relapsed or refractory large B-cell 
lymphoma based on findings from the 
phase 2 ZUMA-1 trial.2 The agent is in-
dicated specifically following 2 or more 
prior therapies for those with diffuse 
large B-cell lymphoma (DLBCL), prima-
ry mediastinal large B-cell lymphoma, 
high grade B-cell lymphoma, and DLBCL 
transformed from FL.

Interim Phase 2 ZUMA-5 Results Show 
Promise for Axi-Cel in R/R iNHL
Hannah Slater
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ADT = androgen deprivation therapy; AR = androgen receptor; CI = confi dence 
interval; CT = computed tomography; GnRH = gonadotropin-releasing hormone; 
HR = hazard ratio; mCSPC = metastatic castration-sensitive prostate cancer; 
MFS = metastasis-free survival; nmCRPC = non-metastatic castration-resistant 
prostate cancer; PSA = prostate-specifi c antigen; rPFS = radiographic 
progression-free survival; SPARTAN = Selective Prostate Androgen Receptor 
Targeting with ARN-509; TITAN = Targeted Investigational Treatment Analysis of 
Novel Antiandrogen.

* Study Design: TITAN was a phase 3, multicenter, randomized, double-blind, 
placebo-controlled trial of patients with mCSPC (N=1052). Patients had newly 
diagnosed mCSPC or relapsed metastatic disease after an initial diagnosis of 
localized disease. Patients with visceral (ie, liver or lung) metastases as the only 
sites of metastases were excluded. Patients were randomized 1:1 to receive 
ERLEADA® 240 mg orally once daily or placebo orally once daily. All patients 
in the TITAN trial received a concomitant GnRH analog or had a prior bilateral 
orchiectomy. The dual primary endpoints were overall survival and rPFS.1,2

† All patients who enrolled in the TITAN study started ADT for mCSPC ≤6 months 
prior to randomization.2

‡ Study Design: SPARTAN was a phase 3, multicenter, randomized, double-
blind, placebo-controlled trial of patients with nmCRPC (N=1207). Patients had 
a PSA doubling time ≤10 months and serum testosterone levels <50 ng/dL. 
All patients enrolled were confi rmed to be non-metastatic by blinded central 
imaging review.Patients with a history of seizure, predisposing factors for seizure, 
or receiving drugs known to decrease the seizure threshold or to induce seizure 
were excluded. Patients were randomized 2:1 to receive ERLEADA®

240 mg orally once daily or placebo orally once daily. All patients in the SPARTAN 
trial received a concomitant GnRH analog or had a bilateral orchiectomy. The 
primary endpoint was metastasis-free survival (MFS), defi ned as the time from 
randomization to the time of fi rst evidence of blinded independent central 
review-confi rmed distant metastasis, defi ned as new bone or soft tissue lesions 
or enlarged lymph nodes above the iliac bifurcation, or death due to any 
cause, whichever occurred fi rst. Secondary endpoints were time to metastasis, 
progression-free survival, time to symptomatic progression, overall survival, and 
time to initiation of cytotoxic chemotherapy.1,3

§ In the SPARTAN study, conventional imaging (technetium-99m bone scans and 
CT scans) was used to confi rm that patients were non-metastatic at screening 
for inclusion. Patients with pelvic lymph nodes <2 cm in short axis (N1) located 
below the iliac bifurcation at screening were allowed in the study. All patients in 
SPARTAN had a PSA doubling time ≤10 months at study entry.1,3

References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: 
Janssen Biotech, Inc. 2. Chi KN, Agarwal N, Bjartell A, et al; for the TITAN 
Investigators. Apalutamide for metastatic, castration-sensitive prostate cancer.
N Engl J Med. 2019;381(1):13-24. 3. Smith MR, Saad F, Chowdhury S, et al; 
for the SPARTAN Investigators. Apalutamide treatment and metastasis-free 
survival in prostate cancer. N Engl J Med. 2018;378(15):1408-1418.

Embryo-Fetal Toxicity—The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 
its mechanism of action, ERLEADA® can cause fetal harm and 
loss of pregnancy when administered to a pregnant female. 
Advise males with female partners of reproductive potential 
to use eff ective contraception during treatment and for 3 
months after the last dose of ERLEADA®[see Use in Specifi c 
Populations (8.1, 8.3)].
ADVERSE REACTIONS 
Adverse Reactions—The most common adverse reactions 
(≥10%) that occurred more frequently in the ERLEADA®-treated 
patients (≥2% over placebo) from the randomized placebo-
controlled clinical trials (TITAN and SPARTAN) were fatigue, 
arthralgia, rash, decreased appetite, fall, weight decreased, 
hypertension, hot fl ush, diarrhea, and fracture. 
Laboratory Abnormalities—All Grades (Grade 3-4)
•  Hematology—In the TITAN study: white blood cell 

decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In 
the SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo 
64% (0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29% 
(0%); lymphopenia ERLEADA® 41% (2%), placebo 21% (2%) 

•  Chemistry—In the TITAN study: hypertriglyceridemia 
ERLEADA® 17% (3%), placebo 12% (2%). In the SPARTAN study: 
hypercholesterolemia ERLEADA® 76% (0.1%), placebo 46% 
(0%); hyperglycemia ERLEADA® 70% (2%), placebo 59% (1%); 
hypertriglyceridemia ERLEADA® 67% (2%), placebo 49% (0.8%); 
hyperkalemia ERLEADA® 32% (2%), placebo 22% (0.5%)

Rash—In 2 randomized studies, rash was most commonly 
described as macular or maculopapular. Adverse reactions of 
rash were 26% with ERLEADA® vs 8% with placebo. Grade 3 
rashes (defi ned as covering >30% body surface area [BSA]) were 
reported with ERLEADA® treatment (6%) vs placebo (0.5%).
The onset of rash occurred at a median of 83 days. Rash 
resolved in 78% of patients within a median of 78 days 
from onset of rash. Rash was commonly managed with oral 
antihistamines, topical corticosteroids, and 19% of patients 
received systemic corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of patients, respectively. 
Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA®.
Hypothyroidism—In 2 randomized studies, hypothyroidism 
was reported for 8% of patients treated with ERLEADA® and 
2% of patients treated with placebo based on assessments of 
thyroid-stimulating hormone (TSH) every 4 months. Elevated 
TSH occurred in 25% of patients treated with ERLEADA® and 7% 
of patients treated with placebo. The median onset was at the 
fi rst scheduled assessment. There were no Grade 3 or 4 adverse 
reactions. Thyroid replacement therapy, when clinically indicated, 
should be initiated or dose-adjusted. 

DRUG INTERACTIONS
Eff ect of Other Drugs on ERLEADA®—Co-administration 
of a strong CYP2C8 or CYP3A4 inhibitor is predicted to increase 
the steady-state exposure of the active moieties. No initial dose 
adjustment is necessary; however, reduce the ERLEADA® dose 
based on tolerability [see Dosage and Administration (2.2)].
Eff ect of ERLEADA® on Other Drugs—ERLEADA® is a 
strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA® with 
medications that are primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to these medications. 
Substitution for these medications is recommended when 
possible or evaluate for loss of activity if medication is continued. 
Concomitant administration of ERLEADA® with medications that 
are substrates of UDP-glucuronosyl transferase (UGT) can result 
in decreased exposure. Use caution if substrates of UGT must be 
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates—Apalutamide is a 
weak inducer of P-glycoprotein (P-gp), breast cancer resistance 
protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with 
medications that are substrates of P-gp, BCRP, or OATP1B1 
can result in lower exposure of these medications. Use 
caution if substrates of P-gp, BCRP, or OATP1B1 must be co-
administered with ERLEADA® and evaluate for loss of activity 
if medication is continued.
Please see Brief Summary of full Prescribing 
Information for ERLEADA® on subsequent pages.

INDICATION 
ERLEADA® (apalutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with: 
• Metastatic castration-sensitive prostate cancer (mCSPC)
•  Non-metastatic castration-resistant prostate cancer (nmCRPC) 
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Ischemic Cardiovascular Events—In a randomized 
study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 4% of patients treated 
with ERLEADA® and 3% of patients treated with placebo. In a 
randomized study (TITAN) in patients with mCSPC, ischemic 
cardiovascular events occurred in 4% of patients treated with 
ERLEADA® and 2% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 6 patients (0.5%) treated 
with ERLEADA® and 2 patients (0.2%) treated with placebo 
died from an ischemic cardiovascular event. Patients with 
current evidence of unstable angina, myocardial infarction, 
or congestive heart failure within 6 months of randomization 
were excluded from the SPARTAN and TITAN studies.
Ischemic cardiovascular events, including events leading 
to death, occurred in patients receiving ERLEADA®. 
Monitor for signs and symptoms of ischemic heart disease. 
Optimize management of cardiovascular risk factors, such 
as hypertension, diabetes, or dyslipidemia. Consider 
discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures—In a randomized study (SPARTAN) of patients 
with nmCRPC, fractures occurred in 12% of patients treated 
with ERLEADA® and in 7% of patients treated with placebo. In 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 
6% of patients treated with placebo. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures 
according to established treatment guidelines and consider use 
of bone-targeted agents. 
Falls—In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with 
loss of consciousness or seizure. Falls occurred in patients 
receiving ERLEADA® with increased frequency in the elderly. 
Evaluate patients for fall risk.
Seizure—In 2 randomized studies (SPARTAN and TITAN), 5 
patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. Permanently 
discontinue ERLEADA® in patients who develop a seizure 
during treatment. It is unknown whether anti-epileptic 
medications will prevent seizures with ERLEADA®. Advise 
patients of the risk of developing a seizure while receiving 
ERLEADA® and of engaging in any activity where sudden loss 
of consciousness could cause harm to themselves or others.
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As soon as you diagnose mCSPC or nmCRPC... As soon as you diagnose mCSPC or nmCRPC... 

START EARLY WITH ERLEADA®
TO PUSH BACK ON PROGRESSION

mCSPC
In the TITAN study*†:
��% reduction 
in the risk of death1

(ERLEADA® + ADT vs placebo + ADT; median 
overall survival was not estimable in either 
arm; HR=0.67; 95% CI: 0.51, 0.89; P=0.0053)

nmCRPC
In the SPARTAN study‡§:
��YEAR improvement 
in median MFS1

(ERLEADA® + ADT vs placebo + ADT; 
40.5 months vs 16.2 months; HR=0.28; 
95% CI: 0.23, 0.35; P<0.0001)
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Ischemic Cardiovascular Events
Ischemic cardiovascular events, including events leading to death, occurred 
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic 
heart disease. Optimize management of cardiovascular risk factors, such 
as hypertension, diabetes, or dyslipidemia. Consider discontinuation of 
ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 4% of patients treated with ERLEADA and 
3% of patients treated with placebo. In a randomized study (TITAN) in patients 
with mCSPC, ischemic cardiovascular events occurred in 4% of patients 
treated with ERLEADA and 2% of patients treated with placebo. Across the 
SPARTAN and TITAN studies, 6 patients (0.5%) treated with ERLEADA and  
2 patients (0.2%) treated with placebo died from an ischemic cardiovascular 
event. Patients with current evidence of unstable angina, myocardial 
infarction, or congestive heart failure within six months of randomization 
were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted 
agents.
In a randomized study (SPARTAN) of patients with non-metastatic 
castration-resistant prostate cancer, fractures occurred in 12% of patients 
treated with ERLEADA and in 7% of patients treated with placebo. Grade 
3-4 fractures occurred in 3% of patients treated with ERLEADA and in 1% 
of patients treated with placebo. The median time to onset of fracture was 
314 days (range: 20 to 953 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-
targeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-
sensitive prostate cancer, fractures occurred in 9% of patients treated with 
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures 
were similar in both arms at 2%. The median time to onset of fracture was 
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-
targeted agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in 
the elderly [See Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated 
with ERLEADA compared to 9% of patients treated with placebo. Falls were 
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue 
ERLEADA in patients who develop a seizure during treatment. It is unknown 
whether anti-epileptic medications will prevent seizures with ERLEADA. 
Advise patients of the risk of developing a seizure while receiving ERLEADA 
and of engaging in any activity where sudden loss of consciousness could 
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated 
with ERLEADA and one patient treated with placebo (0.1%) experienced a 
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA. 
Patients with a history of seizure, predisposing factors for seizure, or 
receiving drugs known to decrease the seizure threshold or to induce seizure 
were excluded. There is no clinical experience in re-administering ERLEADA 
to patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. 
Based on its mechanism of action, ERLEADA can cause fetal harm and 
loss of pregnancy when administered to a pregnant female [see Clinical 
Pharmacology (12.1) in full Prescribing Information]. Advise males with 
female partners of reproductive potential to use effective contraception 
during treatment and for 3 months after the last dose of ERLEADA [see Use 
in Specific Populations].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
• Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The most common adverse reactions (≥ 10%) that occurred more frequently 
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, 
arthralgia, rash, decreased appetite, fall, weight decreased, hypertension, 
hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had mCSPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or placebo. All patients 
in the TITAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had prior bilateral orchiectomy. The median duration of 
exposure was 20 months (range: 0 to 34 months) in patients who received  
ERLEADA and 18  months (range: 0.1 to 34  months) in patients who  
received placebo.
Ten patients (2%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were ischemic cardiovascular events 
(n=3), acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden 
cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident 
(n=1), and large intestinal ulcer perforation (n=1). ERLEADA was 
discontinued due to adverse reactions in 8% of patients, most commonly 
from rash (2%). Adverse reactions leading to dose interruption or reduction 
of ERLEADA occurred in 23% of patients; the most frequent (>1%) were 
rash, fatigue, and hypertension. Serious adverse reactions occurred in 
20% of ERLEADA-treated patients and 20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
TITAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 2 shows laboratory abnormalities that occurred in  
≥15% of patients, and more frequently (>5%) in the ERLEADA arm compared 
to placebo.

Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatigue1,3 26 3 25 2
Musculoskeletal and connective  
tissue disorders

Arthralgia3 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rash2 28 6 9 0.6
Pruritus 11 <1 5 <1

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

1  Includes fatigue and asthenia
2  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

3  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

Additional adverse reactions of interest occurring in 2%, but less than 10% 
of patients treated with ERLEADA included diarrhea (9% versus 6% on 
placebo), muscle spasm (3% versus 2% on placebo), dysgeusia (3% versus 
1% on placebo), and hypothyroidism (4% versus 1% on placebo).

ERLEADA® (apalutamide) tablets
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Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemia1 17 3 12 2

1 Does not reflect fasting values

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

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatigue1,4 39 1 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgia4 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rash2 25 5 6 0.3
Metabolism and nutrition disorders

Decreased appetite5 12 0.1 9 0
Peripheral edema6 11 0 9 0

Injury, poisoning and procedural  
complications

Fall4 16 2 9 0.8
Fracture3 12 3 7 0.8

Investigations
Weight decreased4 16 1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1 15 0.5
Nausea 18 0 16 0

1  Includes fatigue and asthenia
2  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

3  Includes rib fracture, lumbar vertebral fracture, spinal compression 
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture, 
thoracic vertebral fracture, upper limb fracture, fractured sacrum,  
hand fracture, pubis fracture, acetabulum fracture, ankle fracture, 
compression fracture, costal cartilage fracture, facial bones fracture, 
lower limb fracture, osteoporotic fracture, wrist fracture, avulsion 
fracture, fibula fracture, fractured coccyx, pelvic fracture, radius 
fracture, sternal fracture, stress fracture, traumatic fracture, cervical 
vertebral fracture, femoral neck fracture, and tibia fracture

4  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3 

5  Includes appetite disorder, decreased appetite, early satiety, and 
hypophagia

6  Includes peripheral edema, generalized edema, edema, edema genital, 
penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, 
and localized edema

Additional clinically significant adverse reactions occurring in 2% or more 
of patients treated with ERLEADA included hypothyroidism (8.1% versus 
2% on placebo), pruritus (6.2% versus 2% on placebo), and heart failure 
(2.2% versus 1% on placebo).

Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 2 21 2
Chemistry
   Hypercholesterolemia1 76 0.1 46 0
   Hyperglycemia1 70 2 59 1
   Hypertriglyceridemia1 67 2 49 0.8
   Hyperkalemia 32 2 22 0.5

1 Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical 
studies, rash associated with ERLEADA was most commonly described as 
macular or maculo-papular. Adverse reactions of rash were reported for 
26% of patients treated with ERLEADA versus 8% of patients treated with 
placebo. Grade  3 rashes (defined as covering >  30% body surface area 
[BSA]) were reported with ERLEADA treatment (6%) versus placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. 
Rash resolved in 78% of patients within a median of 78 days from onset 
of rash. Rash was commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic corticosteroids. 
Dose reduction or dose interruption occurred in 14% and 28% of patients, 
respectively. Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical 
studies, hypothyroidism was reported for 8% of patients treated with 
ERLEADA and 2% of patients treated with placebo based on assessments of 
thyroid-stimulating hormone (TSH) every 4 months. Elevated TSH occurred 
in 25% of patients treated with ERLEADA and 7% of patients treated with 
placebo. The median onset was at the first scheduled assessment. There 
were no Grade 3 or 4 adverse reactions. Thyroid replacement therapy was 
initiated in 5% of patients treated with ERLEADA. Thyroid replacement 
therapy, when clinically indicated, should be initiated or dose-adjusted 
[see Drug Interactions].

DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted 
to increase the steady-state exposure of the active moieties (sum of 
unbound apalutamide plus the potency-adjusted unbound N-desmethyl-
apalutamide). No initial dose adjustment is necessary however, reduce the 
ERLEADA dose based on tolerability [see Dosage and Administration (2.2) 
in full Prescribing Information]. Mild or moderate inhibitors of CYP2C8 or 
CYP3A4 are not expected to affect the exposure of apalutamide.
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Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA with medications 
that are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can 
result in lower exposure to these medications. Substitution for these 
medications is recommended when possible or evaluate for loss of activity 
if medication is continued. Concomitant administration of ERLEADA with 
medications that are substrates of UDP-glucuronosyl transferase (UGT) 
can result in decreased exposure. Use caution if substrates of UGT must be  
co-administered with ERLEADA and evaluate for loss of activity [see 
Clinical Pharmacology (12.3) in full Prescribing Information].
P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), 
breast cancer resistance protein (BCRP), and organic anion transporting 
polypeptide 1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced 
the plasma exposure to fexofenadine (a P-gp substrate) and rosuvastatin  
(a BCRP/OATP1B1 substrate). Concomitant use of ERLEADA with medications 
that are substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure 
of these medications. Use caution if substrates of P-gp, BCRP or OATP1B1 
must be co-administered with ERLEADA and evaluate for loss of activity if 
medication is continued [see Clinical Pharmacology (12.3) in full Prescribing 
Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
Based on its mechanism of action, ERLEADA can cause fetal harm and 
loss of pregnancy [see Clinical Pharmacology (12.1) in full Prescribing 
Information]. There are no human data on the use of ERLEADA in pregnant 
women. ERLEADA is not indicated for use in females, so animal embryo-fetal 
developmental toxicology studies were not conducted with apalutamide.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
There are no data on the presence of apalutamide or its metabolites 
in human milk, the effect on the breastfed child, or the effect on milk 
production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction 
study, advise male patients with female partners of reproductive potential 
to use effective contraception during treatment and for 3 months after the 
last dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of 
reproductive potential [see Nonclinical Toxicology (13.1) in full Prescribing 
Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not been 
established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of 
patients were less than 65 years, 41% of patients were 65 years to 74 years, 
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and 
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions 
occurred in 39% of patients younger than 65 years, 41% of patients 65-74 
years, and 49% of patients 75 years or older. Falls in patients receiving 
ERLEADA with androgen deprivation therapy was elevated in the elderly, 
occurring in 8% of patients younger than 65 years, 10% of patients  
65-74 years, and 19% of patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event 
of an overdose, stop ERLEADA, undertake general supportive measures 
until clinical toxicity has been diminished or resolved.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Ischemic Cardiovascular Events
•  Inform patients that ERLEADA has been associated with ischemic 

cardiovascular events. Advise patients to seek immediate medical 
attention if any symptoms suggestive of a cardiovascular event occur 
[see Warnings and Precautions].

Falls and Fractures
•  Inform patients that ERLEADA is associated with an increased incidence 

of falls and fractures [see Warnings and Precautions].
Seizures
•  Inform patients that ERLEADA has been associated with an increased 

risk of seizure. Discuss conditions that may predispose to seizures and 
medications that may lower the seizure threshold. Advise patients of the 
risk of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Inform patients to contact 
their healthcare provider right away if they experience a seizure [see 
Warnings and Precautions].

Rash
•  Inform patients that ERLEADA is associated with rashes and to inform 

their healthcare provider if they develop a rash [see Adverse Reactions].
Dosage and Administration
•  Inform patients receiving concomitant gonadotropin-releasing hormone 

(GnRH) analog therapy that they need to maintain this treatment during 
the course of treatment with ERLEADA.

•  Instruct patients to take their dose at the same time each day (once 
daily). ERLEADA can be taken with or without food. Each tablet should 
be swallowed whole.

•  Inform patients that in the event of a missed daily dose of ERLEADA, 
they should take their normal dose as soon as possible on the same day 
with a return to the normal schedule on the following day. The patient 
should not take extra tablets to make up the missed dose [see Dosage 
and Administration (2.1) in full Prescribing Information].

Embryo-Fetal Toxicity
•  Inform patients that ERLEADA can be harmful to a developing fetus. 

Advise male patients with female partners of reproductive potential to 
use effective contraception during treatment and for 3 months after the 
last dose of ERLEADA. Advise male patients to use a condom if having 
sex with a pregnant woman [see Warnings and Precautions].

Infertility
•  Advise male patients that ERLEADA may impair fertility and not to 

donate sperm during therapy and for 3 months following the last dose of 
ERLEADA [see Use in Specific Populations].
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Introduction
As of June 2020, coronavirus disease 2019 
(COVID-19) has affected almost 7 million 
individuals globally and caused more than 
400,000 deaths worldwide.1 In addition to 
those lives lost to COVID-19, there have 
been innumerable consequences to pa-
tients who have not contracted the virus 
but suffer from other serious conditions, 
such as cancer. Although data published so 
far have included relatively small numbers 
of patients, cancer seems to be a risk factor 
for contracting COVID-19, and patients 
with cancer could be at a higher risk for 
poorer outcomes.2,3 

Fearing the potentially fatal conse-
quences of COVID-19, patients with can-
cer, and institutions treating patients with 

cancer, have adopted measures to min-
imize potential exposure within cancer 
centers and hospitals. Most oncologists 
have elected for their patients to have, 
when possible, less intensive treatments; 
have delayed nonurgent treatments; have 
moved outpatient consultations away 
from general hospitals; and have made 
other tactical decisions to reduce risk. Ul-
timately, clinical management should be 
individualized for each patient based on 
a risk-benefit assessment of the oncology 
treatment in question, and priority should 
be given to those therapies offering overall 
survival gain and/or clear improvement in 
quality of life.4,5 

Clinical trials currently play an essen-
tial role in cancer care. This is especially 

true for patients who do not have access 
to novel oncology treatment modalities, 
such as immunotherapy or targeted thera-
py, or who have exhausted available stan-
dard-care options but still have a good 
performance status.6 

However, the care of a clinical trial en-
rollee is much less flexible than that of a 
patient receiving standard-of-care treat-
ment. For instance, oncology clinical trials 
may require more in-person hospital vis-
its for safety monitoring, more imaging, 
and more frequent laboratory testing. 
These requirements present concerns for 
patients, institutions, and sponsors alike 
during this pandemic.7 

The number of oncology clinical trials 
that are open for recruitment has signifi-
cantly decreased over the past months of 
the pandemic. Between February and May 
2020, 920 interventional oncology trials 
were interrupted because of COVID-19.8

We performed a search in clinicaltrials.
gov using the keyword cancer and filtering 
for interventional studies (clinical trials) 
with a recruiting status. We compared the 
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KEY POINTS: The coronavirus disease 2019 (COVID-19) pandemic has 
rapidly spread all over the world in the past several months. No effective 
treatment for COVID-19 has been established. High transmissibility and 
considerable mortality rates have forced many national governments 
to implement quarantine measures. Many patients with cancer rely on 
clinical trials to receive their oncologic care, but the routine conduct 
of clinical trials has substantially changed because of the COVID-19 
pandemic. The oncology research community should implement formal 
policies based on the guidance given from regulatory agencies, with the 
goal of minimizing the risks of COVID-19 infection while maintaining 
appropriate oncologic treatments for patients during this pandemic.

Mehmet Sitki Copur, MD, 
discusses the current state of 
clinical trials at cancernetwork.com/
Copur_trials
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number of recruiting cancer trials in 2 pe-
riods: January to May 2019, and January 
to May 2020. From January 1, 2020, to 
May 31, 2020, we found 817 clinical tri-
als involving cancer, compared with 1405 
during the same period last year. This rep-
resents a 41.8% reduction of the recruit-
ing clinical trials in oncology (Figure 1).

In this review, we will discuss the main 
aspects of cancer clinical trial activities 
that have changed during COVID-19 pan-
demic, along with recommendations from 
regulatory agencies. The Table summariz-
es the US FDA and the European Medi-
cines Agency (EMA) guidance on the man-
agement of clinical trials during this time. 

Challenges to Clinical Oncology 
Trials During the Pandemic
The difficulties faced in keeping all phases of 
cancer clinical trials active are undeniable. 
For example, Tarantino et al described 

the new routine of phase 1 studies at the 
European Institute of Oncology in Milan; 
Italy has been among the countries most 
affected by COVID-19. A major priority 
to maintain patient safety has involved 
decisions around the accrual of new pa-
tients, continuation (or not) of treatment 
for patients already enrolled, and alternate 
ways of monitoring. Additional training was 
provided to staff. Only the most necessary 
in-person activities were allowed at the 
hospital. Because of quarantine, patient 
access to the main trial site was also largely 
prohibited. In accord with the sponsors, 
it was decided to move radiological and 
biochemical studies to facilities nearer to 
patients’ homes, with central review of the 
scans. Furthermore, optional biopsies were 
temporarily withheld, and oral drugs were 
delivered to patients’ homes.9 

Also recently published was an account of 
the multicenter, phase 3 ASCOLT trial, con-

ducted largely in Asia. The trial is evaluating 
aspirin vs placebo after standard adjuvant 
therapy for high-risk colorectal cancer, 
and the approach during the COVID-19 
pandemic varied among centers in different 
countries. In some nations, recruitment 
was suspended, but the patients who were 
already enrolled continued taking the drug, 
with adaptations in safety monitoring, such 
as virtual visits by telephone. However, in 
Hong Kong, for instance, the study center 
pharmacy stopped delivering oral research 
treatments. Differences in the management 
of different patients enrolled in clinical trials 
during the pandemic raises the inevitable 
question of how the study’s final results 
will be affected.10 

Similarly, it is difficult to compare the 
conduct of clinical trials in different coun-
tries and regions, because the epidemiology 
of COVID-19 varies considerably.1 Al-
though regulatory agencies have published 

TABLE. Summary of the US FDA and European Medicines Agency Guidance on the Management of Clinical Trials During the 
COVID-19 Pandemic.

FDA16 EMA15

Clinical trials enrollment • Sponsors should consider each circumstance, focusing 
on the safety of trial participants, and modify study conduct 
accordingly.

• Sponsors should carefully assess the pertinence of enrolling 
new participants in ongoing clinical trials.

Remote assessment • Sponsors should consider if remote assessments are 
appropriate for the clinical data, respecting patients’ 
disabilities/limitations
• Document whether the assessment was in person or 
remote, and any patient limitations

• Telemedicine/phone calls can be used if per-protocol 
physical visits are reduced or postponed

Remote monitoring • Remote monitoring can be performed 
• Documentation should be the same as that of onsite 
monitoring

• Remote monitoring should focus only on the most critical 
information
• Data are likely to require remonitoring

Distribution of investigational 
products

• Home delivery of investigational products could be 
adopted if no additional risks are implied

• If a patient’s supply of drugs runs out, distributors can deliver 
the drugs directly to the patient, if the conduct of the trial will 
not be compromised

Protocol deviations • Changes in the protocol may be implemented to protect 
patients’ safety without IRB approval
• Communicate with the IRB/IEC about such changes as 
soon as possible
• Consider protocol deviations when locking the trial’s 
database

• Periodically analyze any protocol deviations and evaluate any 
need for protocol amendments
• Deviations should be reported in the clinical study report

Other relevant issues • Sponsors should record the participants who were 
affected by the trial’s interruption because of COVID-19
• Contingency measures and protocol deviations that were 
experienced should be described in the clinical study report
• Procedures in accordance with the regional/national 
policies for prevention and control of COVID-19 should be 
adopted
• Protocol amendment is not necessary if screening for 
COVID-19 was performed because of the policy of a health 
care system

• Contingency measures and protocol deviations that were 
experienced should be described in the clinical study report
• Consider alternative study sites and study assessments (labs 
and imaging studies) nearer to the patients’ locations 
• Avoid in-person visits dedicated only to consent 
documentation; use other means
• Procedures in accordance with the regional/national policies 
for prevention and control of COVID-19 should be adopted
• The sponsor should cover unexpected expenses

COVID-19, coronavirus disease 2019; EMA, European Medicines Agency; IRB, institutional review board; IEC, independent ethics committee. 
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guidance for sponsors and study sites, 
institutional differences must always be 
taken into consideration when analyzing 
the potential changes in clinical trials.11 

The American Society of Clinical Oncol-
ogy (ASCO) conducted a survey to better 
understand the situation in 64 different 
American research programs. A total of 
32 surveys were adequately answered and 
included in the analysis; 18 (56.25%) of 
them were nonacademic research centers. 
Of note, 20 (64.52%)  institutions answered 
that a formal policy was developed for their 
own ongoing trials.12 

Important Topics Involving 
Research Addressed by 
Regulatory Agencies During the 
COVID-19 Pandemic 
ENROLLMENT IN ONCOLOGY CLINICAL TRIALS
Numerous research centers have chosen 
to halt patient enrollment, and oncology 
has been among the most affected areas in 
terms of suspending, postponing, or mak-
ing other changes in conducting clinical 
trials. A GlobalData report showed that 
as of April 8, 2020, 28% of 389 disrupted 
clinical trials were in oncology. Of note, 
more than 50% of the disrupted oncology 
trials were focused on lung cancer, breast 
cancer, multiple myeloma, myelodysplas-
tic syndrome, and prostate cancer.13 

Screening and/or enrollment on any 
oncology clinical trial was halted in ap-
proximately 25% of US research centers. 
Priority for continued enrollment has been 
given to trials with lower risk and higher 
safety profiles, such as those with shorter 
infusion times, easier schedules, and less 
pharmacokinetic testing.12 

Another analysis combined results from 
a survey of 36 investigators conducting 
oncology clinical trials worldwide, and 
data from IQVIA and clinicaltrials.gov; 
these results were consistent with previ-
ously published data. Only about 20% of 
institutions in the United States and about 
14% of those in Europe were pursuing 
active normal trial enrollment. In Asia, 
60% of institutions had active enrollment 
at the time of the survey; this relatively 

high number was presumably attributable 
to the decline, at the time, of the number 
of COVID-19 cases locally. Key factors 
involved in the decision to enroll patients 
in clinical trials were patient care and ther-
apy type, but the institutions also consid-
ered such other important factors as line of 
treatment, patient performance status, and 
indication of treatment. These factors will 
also be considered in future clinical trials, 
according to the survey.14

Sponsors should carefully evaluate the 
feasibility of enrolling patients into on-
going clinical trials and of beginning new 
clinical trials. Risk vs benefit of new or 
continued accruals should be discussed 
with the staffs at investigational sites.15 

REMOTE METHODS IN CLINICAL TRIALS
The regulatory agencies have addressed 
and offered guidance regarding the use 
of remote methods in clinical trials. The 
EMA notes that onsite monitoring visits 
could be canceled or postponed. Remote 
monitoring and source data verification 
should be reserved for crisis periods. 
Telemedicine could be used for checking 
adverse events, for instance. Importantly, 
in-person patient visits should be restrict-
ed to urgent situations when there are 
no good alternatives. Visits with the sole 
purpose of obtaining reconsent should be 
avoided; this should be accomplished re-
motely.15 

The US FDA recognizes that alternative 
ways of monitoring could result in delayed 
identification of protocol deviations or 
could impair compliance with the Good 
Clinical Practice standard. While the FDA 
acknowledged that remote methods can 
be used both with patients and sponsors 
to optimize clinical trials and minimize 
possible exposure to coronavirus,16 they 
also pointed out that access to remote 
technologies differs among patients, and 
patients’ disabilities must be considered 
when planning telemedicine consulta-
tions. Other regulatory agencies have also 
recommended remote patients’ safety 
evaluations and remote site monitoring 
during the COVID-19 pandemic.11,17 

Approximately 90% of the American 
research centers that participated in the 
ASCO survey were adopting remote pa-
tient review of symptoms, and 75% of 
study staff members were also working 
remotely. In more than 60% of the cen-
ters, remote methods were used as well for 
site initiation visits, sponsor monitoring, 
and/or other clinical research activities. 
Interestingly, most of these measures were 
initiated by the research site. A challenge 
of remote communication in clinical trials 
was the time spent preparing for and con-
ducting the telehealth visits. Nevertheless, 
the majority of the institutions will con-
sider telehealth visits, remote site initiation 
visits, and remote monitoring as suitable 
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FIGURE 1. Effect of COVID-19 on Recruiting Oncology Clinical Trials.
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alternatives for clinical trials in the future, 
post COVID-19.12 

In addition, of 22 investigators inter-
viewed on this topic in a recent Nature 
Reviews paper, the overwhelming majori-
ty (82%) also stated that telemedicine is or 
will be an important strategy to be utilized 
in clinical trials during this pandemic.14 

Any use of new remote technologies in 
conducting trials must consider patients’ 
rights to privacy and data confidentiality. 
In addition, virtual consultations should 
be as complete as possible and, when im-
aging or laboratory studies are performed 
in other than the usual facilities—ie, those 
nearer patients’ homes—it is crucial to 
review the results carefully to assure pa-
tients’ continued safety.18 

DISTRIBUTION OF INVESTIGATIONAL PRODUCTS
Depending on where a patient resides, 
traveling to a research center for an in-
vestigational therapy may be a challenge. 
Therefore, regulatory agencies have al-
lowed new delivery methods for some 
drugs, such as ones distributed for self-ad-
ministration. The FDA has also mentioned 
planning for alternative administration for 
drugs that are normally administered in a 
health care facility, utilizing visiting nurse 
services, for instance, or even creating al-

ternate sites run by nonstudy staff.16 

In addressing drug supply, the EMA has 
stated that distributors can deliver drugs 
directly to a patient if their supply runs 
out. However, this shipment should be de-
scribed in a contract between the distribu-
tor and the sponsor. The investigator must 
explain the procedures to trial participants 
and obtain their verbal consent, which is 
then documented in the patient’s medical 
record. These procedures should not com-
promise trials’ blinding and compliance 
with randomization.15 

In all cases, safety must be ensured. If 
necessary, trial participants, and/or their 
caregivers, must be trained in handling 
their medications. 

PROTOCOL DEVIATIONS
A higher probability of protocol devia-
tions exists during this pandemic. Almost 
40% of the institutions surveyed by ASCO 
considered protocol compliance to be a 
challenge,12 and several ethics committees 
are currently focusing on protocol devia-
tions.14 Investigators are concerned that 
protocol deviations would cause unsolved 
queries. 

The EMA recommends that sponsors 
periodically analyze interim trial results 
for possible deviations, and evaluate 

whether protocol amendments are need-
ed. Every deviation should be included in 
the clinical study report.15

Normally, protocol amendments would 
go through institutional review board 
(IRB)/independent ethics committee (IEC) 
review. However, sometimes this process 
may not be possible because of the pan-
demic. The FDA allows changes in the pro-
tocol without IRB approval to protect the 
life and well-being of trial participants, but 
in such situations, communicating with 
the IRB/IEC must be done as soon as pos-
sible. Any protocol deviations should be 
taken into account prior to locking a trial’s 
database.16 Because many activities of an 
IRB may be currently focused on clinical 
trials related to COVID-19, it is crucial 
that a constant channel exists to discuss 
protocol deviations in other trials. In many 
institutions, this has been or will be accom-
plished by teleconferencing (Figure 2).

OTHER RELEVANT ISSUES
Additional training and safety. With fewer 
staff members working onsite at research 
centers, those research staff and physician 
investigators who are present may need to 
take on additional responsibilities. They 
must receive adequate training, if neces-
sary, to ensure patients’ safety.18 

If possible, a study center should have 
a low-risk area specifically for patients 
participating in clinical trials, in which 
personal protective equipment must be 
worn and all safety measures are consis-
tently enforced for every person (patient or 
staff member) involved in the clinical trial 
process. Screening of staff for COVID-19 
symptoms should be considered.19 

Patient education. The investigator 
should inform participants about any 
changes on clinical trials that could affect 
their care and scheduling during the study. 
Moreover, the study staff should adopt all 
procedures in accordance with regional or 
national policies to prevent and control 
COVID-19, and discuss these measures 
with patients.15,16

Expenses. Unexpected trial expenses 
may accrue for a trial participant in this 

FIGURE 2. Oncology Clinical Trials During COVID-19 Pandemic.
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current scenario, and the EMA recom-
mends that sponsors cover them as soon 
as possible.15

Screening for COVID-19. Screening for 
COVID-19 may become mandatory (by 
action of the health care system or the gov-
ernment) during the clinical trial. Should 
that happen, protocol amendment is not 
necessary, according to the FDA, unless 
these tests become a part of the research 
objective.16 

Clinical study report. According to the 
regulatory agencies, the clinical study re-
port must describe all contingency mea-
sures taken and all protocol deviations, 
and it must list all participants affected by 
COVID-19 and the severity of their illness 
during the trial.15,16

Oncology Clinical Trials During 
the COVID-19 Pandemic: 
The Experience of a Referral 
Oncologic Center In Brazil
Brazil is still experiencing the continuous 
rise of both number of new cases and 
deaths from COVID-19. As of June 8, 
2020, 691,758 cases and 36,455 deaths 
had been recorded.20,21 Like the FDA and 
EMA, Brazil’s regulatory agency, ANVISA, 
has published recommendations regard-
ing the conduct of clinical trials during this 
pandemic, highlighting the importance of 
good clinical practice and patients’ safety. 
ANVISA’s main points include17:
 The sponsors, along with investiga-

tors and the IRB/IEC, may decide 
whether a participant should remain 
in a clinical trial, based on potential 
risks and bene� ts to the participant. 

 Remote methods can be used for safe-
ty evaluations and monitoring.

 ANVISA need not be noti� ed of 
COVID-19 screening procedures as 

a protocol amendment, unless these 
tests will be part of the research ob-
jectives. 

 ANVISA need not be noti� ed of pro-
tocol amendments made as a conse-
quence of COVID-19, but the amend-
ments will need to be described in the 
annual clinical research report. 

 Delivery of investigational products 
directly to patients’ homes, with ade-
quate patient training, is allowed.

 Protocol deviations should be consid-
ered before locking a trial’s database. 
If there is any chance that the devi-
ations could affect � nal results, the 
sponsors must communicate with 
ANVISA. 

In March 2020, our institution, Hos-
pital Sírio Libanês, located in São Paulo, 
Brazil, created speci� c guidance for clini-
cal trials conducted during this pandemic, 
mostly based on ANVISA’s guidance. Rec-
ommendations were made such that inves-
tigators, along with sponsors, could decide 
whether a protocol should be interrupted 
when there is no direct bene� t to a trial’s 
participants, adding the risk of coronavi-
rus exposure. Trials that bring direct bene-
� t to participants should be continued, and 
remote technologies should be employed 
as much as possible in such trials. Discus-
sions about speci� c methods to minimize 
patients’ exposure should include remote 
technology for patient evaluation, delivery 
of oral drugs at patients’ homes, and any 
others that would be applicable. All such 
measures and protocol deviations should 
be reported to the hospital’s ethics com-
mittee in the annual research report. Sus-
pension of the enrollment of new patients 
in clinical trials should be discussed. The 
clinical research staff should also discuss 
ways of minimizing their own exposure, 

such as working remotely.22

Currently, most oncology clinical trials 
in our hospital have put recruitment on 
hold. Trials with a set start date were post-
poned. Research teams have been working 
remotely, for the most part, but patients 
who continue on clinical trials are still 
making in-person visits. We remain active 
in planning for the future, with feasibility 
studies ongoing for future trials. Regulato-
ry staff are focusing on reviewing budgets 
and pending contracts. Teleconferences 
have been widely used in research meet-
ings and, importantly, we have used this 
period to plan improvements in our re-
search program. 

Conclusions
COVID-19 has changed the internation-
al health care system in every single way. 
Consequently, oncology clinical trials have 
suffered, with a high rate of disruption. For 
the trials that continue, ensuring partici-
pants’ security is crucial. Regulatory agen-
cies have formalized recommendations to 
help guide the research community. Re-
search institutions ultimately should write 
their own guidance materials, considering 
their site’s COVID-19 epidemiology and 
access of staff and patients to technologies, 
and discussions with their trials’ sponsors 
and their IRB/IEC should be ongoing.
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It remains to be seen how the pandemic 
will specifically affect medical liability; so 
many aspects of health care are changing 
rapidly as a result of this world-shaking 
event. But physicians can take steps to 
protect themselves from these new risks.  
Medical Economics® recently sat down 
with Sean P. Byrne, JD, a medical mal-
practice defense lawyer, to talk through 
these strategies and to explain how 
physicians can best protect themselves 
from getting sued in this new normal. 

Q: Can you discuss how the 
unprecedented coronavirus 

disease 2019 (COVID-19) 
pandemic has affected medical 
malpractice liability?

BYRNE: Of course. The diversion of health 
care resources into treating the pandemic 
has affected us in the medical liability 
world significantly. Our health care 
practitioner clients and experts have 
been quite unavailable to participate in 
our active, ongoing cases. And the court 
system has put [just about] everything 
on hold, [too]. So, some active cases are 
slowing down and coming to a halt, and 
we’re seeing how the pandemic might 
affect  new cases as well. 

Q: Something many physicians 
are wondering about is 

increased liability related to the 
pandemic. Can you provide some 
facts about how this pandemic is 
specifically impacting a physician’s 
chance of facing a lawsuit?

BYRNE: In medical liability cases, the test 

is always: “Did you comply with the 
standard of care? So, did you act like 
a reasonably prudent provider would 
act under the same or similar circum-
stances?” But never in the era of modern 
medicine have we faced the same or 
similar circumstances with a novel virus 
and a pandemic. So, what the law will 
ultimately define as reasonable health 
care services that met the standard of 
care is going to be evolving.

We’ve seen a couple of responses 
across the country, state by state, to try 
to address [that question]. A number of 
states, either by executive action or by 
legislative change, have put immunity 
provisions into place to protect health 
care professionals from liability claims 
that may arise in this era. A number 
of those state laws will say that you 
cannot be sued for simple negligence, 
which just means a mistake or careless 
error, in this era for claims related to 
COVID-19. Those [laws] vary widely 
across the country, in terms of how 
nimble [they are], what the politics are, 
and what people have done. A number 
of [the laws] are limited to that you can’t 
be sued for COVID-19–related claims 
[when the damage was] caused by a lack 
of resources. And resources can mean 
PPE, staffing, intensive care unit beds. 

A number of states have also said, 
“We’re going to give you some protection 
from lawsuits if you practice somewhat 
outside your scope of practice, but within 
your license.” So, when we see resources 
being diverted from one area of hospital 
to another to fight waves of pandemic 

patients, state laws have given some 
protection in those cases. 

The big issue to think about is stan-
dard of care. Are you acting reasonably 
under the circumstances, following 
directives? You should know you have 
some legal immunity and protections, 
and it’s helpful to know what [those 
protections] are in your state, as you 
make decisions at a health care profes-
sional level. Another topic that arises is, 
“What do we say to our patients? How 
do we deal with the disclosure of risk?”

Q: What does disclosure of 
risk mean, exactly? What do 

doctors need to communicate to 
their patients, and in what way?

BYRNE: Start with just the fundamentals. 
We’ve always got an obligation to give 
our patients advice about risks, bene-
fits, alternatives. [Still, in this time of 
COVID-19,] folks are wondering, “What 
do I have to disclose to the patient? And 
can I protect myself from a lawsuit?” 

We deal with these questions in a 
couple of ways. Many providers have 
drafted, with the assistance of their 
lawyer and their risk management teams, 
COVID-19–specific programs. These 
would include protocols you have in 
place in your office for infection con-
trol, patient monitoring, and screening 
employees and patients. It would also 
include some COVID-specific screening 
that goes into the patient’s medical chart 
about international travel, symptoms, 
and exposure. And then there should 
be a disclaimer or at least a discussion 

COVID-19 and Malpractice: 
New Risks to Watch For
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in your informed consent paperwork, 
in which the patient acknowledges that 
they’re aware that by being present in 
the health care environment, they’re as-
suming some risk of contracting the virus 
despite the best efforts of the provider. 
We’re dealing with those [changes] on a 
number of fronts, and I’ve seen practices 
pivot really quickly to manage that risk.

Q: Physicians ask, “If I get a 
patient to sign something that 

says that they’re assuming risk, 
does that essentially wipe away 
my liability?” Can you talk through 
some of the nuances of that?

BYRNE: Typically, it’s not that simple. 
Most states have a public policy principle 
that says, [in essence,] We ought not let 
people waive negligence. [That’s why] 
the back of your ticket to a ballgame or 
the documents you sign before surgery 
will include some broad language ac-
knowledging the risk you’re undergoing, 
but typically, though, you can’t waive 
negligence claims. So those disclaimers 
and informed consent documents are 
helpful; [ignoring them] can be damag-
ing. They can help you prove that you 
did disclose the risks and discuss them 
with the patient. 

Ultimately, though, the test is usually 
going to be, “Did you act reasonably?” 
I think it’s advisable to include some 
language about COVID-19 in your 
discussions with your patients and in 
your documentation, but doing so is 
not blanket protection against a lawsuit. 
Interestingly, immunity provisions have 
come into play in a number of states that 
do provide some protection. 

What’s not crystal clear is this: What 
about the downstream issues of preventa-
tive care screening for, say, breast cancer, 
for colon cancer, for other significant 
conditions? What about the other health 
care that’s being delayed? And given both 
lack of resources and reduced numbers 
of patients seeking care, how will our 
immunity protections and the standard 
of care address that in the future? So 

those will be evolving considerations 
that, unfortunately, will keep lawyers 
like me busy in the years to come.

Q: Many physicians are now 
using telehealth to treat 

patients. What unique malpractice 
risks does telehealth present? 
Should physicians take anything 
specific into account?

BYRNE: We have some really important 
considerations. Many of the medical 
malpractice insurance carriers who had 
very specific rules about telehealth have 
lessened or adjusted them to accommo-
date the shift in delivery models and the 
prolific use of telehealth on such short 
notice during the pandemic. So, it’s a 
good idea for a provider or practice 
group to look and see what their insur-
ance carrier is saying about that. Have 
they acknowledged that it’s within the 
scope of your malpractice policy? 

Similarly, state regulations that im-
pose some requirements on how and 
when you can do telehealth have been 
broadened in many cases. Some of the 
regulatory hurdles have been set to the 
side so that providers have easier access 
to telehealth. So the legal environment 
for telehealth has changed. This pandem-
ic has fast-forwarded the thinking from 
a business perspective as well as from a 
regulatory and insurance perspective. 

Q: What about patients who 
have pre-existing serious 

health issues or new serious 
situations developing, and aren’t 
getting in-person care because of 
the pandemic? Or, because of the 
pandemic, new barriers to care 

now exist. What should a physician 
be thinking about to proactively 
manage both pandemic risks 
and the downstream risks you 
mentioned?
BYRNE: The advice we often give as medi-
cal liability defense attorneys is that your 
documentation can be your best friend. 
[Let’s say] a claim or lawsuit develops a 
couple of years from now, and we have 
to prove what you were thinking, your 
analysis, your careful reaction and your 
adjustment to the limitations that were 
being imposed on you and your practice 
by COVID-19. Good documentation of 
that, in the chart, is helpful. So, if certain 
patients are receiving routine follow-up 
or screening or maintenance care, and 
those appointments are being missed or 
discontinued or postponed, good docu-
mentation of your follow-up efforts will 
be really helpful. I see people sometimes 
fall short when they make phone calls 
to patients to follow up on abnormal 
lab results or imaging studies, or missed 
appointments, but they don’t document 
those efforts. That makes it hard for me 
to prove you were doing it. Your docu-
mentation becomes really important to 
help you out in these uncertain times.

Q: In terms of physician 
malpractice policy, in general, 

should we expect some policy 
situations to change going forward? 
Will there be new policy riders 
that physicians should think about 
purchasing? Or are there any other 
ways that you should change your 
approach to coverage?

BYRNE: Great question. There might be a 
couple of things to think about, including 

COVID-19 PANDEMICMALPRACTICE

270BO N C O L O G Y   C A N C E R N E T W O R K . C O M

This pandemic has fast-forwarded the thinking both from a 
business perspective and also from a regulatory and insurance 
perspective. 

ONC0720_270A-270C_MedEc Regional Edit.indd   3ONC0720_270A-270C_MedEc Regional Edit.indd   3 7/10/20   1:21 PM7/10/20   1:21 PM



COVID-19 PANDEMIC MALPRACTICE

270C O N C O L O G Y   J u LY  2 0 2 0

when quarantine rules took effect. Ev-
erybody went into lockdown, businesses 
shut down, and the courts shut down, 
too. And so the deadlines for filing law-
suits, which are usually matters of state 
law—in which a patient has a hard and 
fast deadline of a year or 2 years or 5 
years to file a claim—changed. Often, 
insurance policies follow alongside 
those deadlines in terms of the scope and 
duration of your coverage. As a result of 
COVID-19, those deadlines have been 
extended in various states. 

So, in Virginia, for example, there 
was no real access to the courts for 3 or 
4 months, and the deadlines for filing 
lawsuits got extended for months at a 
time. Providers [should think] about that 
when they’re looking at the business side 
and their insurance policies and claims. If 
they’re using different delivery models in 
terms of telehealth and they’re practicing 
in other locations, they want to make 
sure that those locations are accessible. 
If their policy discusses their scope of 
practice in a defined way, and they’re 
now exceeding that scope of practice, 
they want to make sure they remain 
covered. The insurance carriers that I’ve 
seen and worked with have been very 
responsive in trying to figure out how 
to be there, as partners, for their health 
care providers. 

Q: What topics are you hearing 
about from your physician 

clients? How do you address their 
concerns?

BYRNE: It varies widely by practice area, 
right? Our gastroenterologists, ortho-
pedic surgeons, people that do elective 
procedures, were sidelined and saw their 
patient volumes dramatically decrease. 
Our dental practices were essentially 
closed for more than a month. So those 
folks have had to figure out how to sus-
tain themselves economically and [figure 
out what things should] look like when 
they return. Urgent care, emergency 
medicine, most providers really, have 
shifted their focus into testing, preven-

tative measures, and being prepared for 
COVID-19. So, it’s affected each practice 
area a little differently. We get calls for 
risk management and compliance ad-
vice in all these areas. And people are 
thoughtful about when they can reopen. 
Also, the state governments imposed 
restrictions on elective procedures, [so] 
there’s debate about whether a partic-
ular procedure is elective or medically 
necessary. It probably depends on your 
perspective: whether it’s you or your 
loved one, or your practice or someone 
else’s practice. So, we’ve had some debate 
about that. We’ve seen a few complaints 
with unsatisfied patients saying, “Hey, 
my procedure was postponed as elective 
and it shouldn’t have been, and I want 
to move forward.” I think the medical 
boards won’t have a lot of sympathy for 
patients who make those complaints, 
when they know the providers are doing 
the best they can.

Q: Is there anything else that 
you think it’s important for 

physicians to know?

BYRNE: The really interesting thing to 
me is that, ultimately, malpractice cases 
come down to convincing the jury that 
you are reasonable. The cases in which 
we clearly made a mistake get settled. 
Cases that are frivolous nonsense, we 
fight to the to the death. The cases in 
the middle, though, come down to jury 
perception on your good name as a 
physician, working hard to do the best 
you could for the patient under the 
circumstances. 

And so, in this era of health care 
heroes, it’ll be interesting to see how 
juries respond to medical malpractice 
cases. A lot of plaintiff attorneys who are 
well regarded and very selective in their 
cases, case management, and decisions 
have said publicly, “I don’t want to take 
COVID-19 cases, when I understand the 
crunch that the providers are under.” 
So, whether the future brings more 
medical liability lawsuits raising out of 
COVID-19, or fewer, and how it affects 

jury perception, is a real unknown. 
I think what providers can continue 

to do is focus on good charting, good 
relationships, and staying up to speed 
on the developments. Then, hopefully, 
they will stay in the medical facility and 
out of the courtroom.
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The Quandary
The headline “U.S. Deaths Near 100,000, 
an Incalculable Loss” ran across the front 
page of the New York Times on May 24, 
2020, re� ecting the ongoing coronavirus 
disease 2019 (COVID-19) pandemic and 
the biggest global health crisis faced in our 
lifetimes. The � rst symptoms were noted 
among a group of individuals in China in 
December 2019,1 with similar cases rap-
idly appearing in succession throughout 
the world. On March 11, 2020, the World 
Health Organization declared COVID-19 
to be a pandemic, a crisis that has funda-
mentally changed the way we live and in-
teract with others, as well as the care we 
provide for those who are ill.2

Patients with cancer represent a vul-
nerable population and are at greater 
risk of developing serious complications 
as a result of a COVID-19 infection.3-5 In 
response, oncology societies around the 
world have proposed changes to their 
standards of care. These changes have 
helped guide health care providers in pri-
oritizing clinical management of patients 
with cancer: identifying situations in 
which urgent intervention is needed and 
those that can be triaged until the risk of 
infection has lessened. 

Notably, while these precautions 
are necessary to protect our patients, 
COVID-19 has also dramatically affected 
the way in which patients and caregivers 
perceive their own health status; increased 
their feelings of fear, panic, vulnerability 
and loss of control; and isolated them 

from family, friends, and health care pro-
viders. Social relations play a critical role 
in mental health and emotional well-be-
ing; indeed, loneliness has been recognized 
as a risk factor for all causes of morbid-
ity and mortality.6-7 Unfortunately, the 
psychosocial needs among patients with 
cancer and COVID-19 remain poorly 
documented.

Patients fear not only the possibility of 
contracting COVID-19, but the potential 
that this pandemic may affect their abili-
ty to receive timely care and their ability 
to access important sources of social and 
professional support. The pandemic has 
drastically affected cancer care. Patients 
are socially isolated and restricted with 
regard to their ability to access informal 
and formal sources of support. These 
dramatic changes have resulted in fewer 
patients being enrolled in clinical trials; in 
more clinic visits and treatments delayed 
or canceled out of caution; and in many 
patients hospitalized, or at the end of their 
life, being alone and isolated. Patients are 

even experiencing some changes in the 
way they must report their symptoms, 
considering that they are presenting less 
to the hospital. 

These changes, and the vulnerabili-
ty and isolation they have brought with 
them, will have an enduring impact on 
those with conditions that place them at 
higher risk of contracting COVID-19. As 
a result, psycho-oncology must seek alter-
native ways in which to identify patients 
in need, to whom we can provide our ser-
vices during these unprecedented times 
and beyond. Clinics around the world 
have been forced to rapidly reengineer 
how they support their patients and help 
them manage their emotional well-being. 
In view of this current reality, how can the 
� eld of psycho-oncology contribute to pa-
tient care during this pandemic?

Virtual Screening
For more than 20 years, psycho-oncology 
experts have advocated for distress screen-
ing programs to be integrated into routine 
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oncology care, enabling unmet needs to be 
identi� ed and treated.8 This simple strategy 
has enabled health care providers to identify 
the prevalence of distress and most common 
associated domains (eg, physical, practical, 
social/familiar) among patients and care-
givers during the continuum of cancer care, 
and to develop psychosocial interventions 
and programs to mitigate some of these 
symptoms. However, these programs and 
support services have often 
been built around in-person 
clinic visits and in-person 
counseling; they need to 
rapidly adapt to our current 
circumstances. 

Remote screening must 
now be adopted to identify 
patients in need of help. 
Yet barriers exist to such 
planning; not all programs 
are electronically based and 
easily convertible to remote 
screening, and many patients 
lack access to the internet or 
to appropriate devices. Still, 
many studies have demon-
strated the bene� t of using 
electronic devices, phone 
apps, or internet-based 
programs to access these 
patients remotely. The im-
plementation of remote screening can be 
an integral part of high-quality care, used 
as a strategy for automated algorithms 
that can systematize care pathways in real 
time, facilitating symptom management, 
and optimizing resources available in each 
institution and within communities.9-11

Remote Care
Furthermore, we must develop new inter-
ventions appropriate to the COVID-19 
era and utilize existing online behavioral 
interventions to the greatest degree possible. 
The current literature includes resources 
that potentially could be adapted in these 
circumstances, including mindfulness pro-
grams and those focused on reducing fears 
of cancer recurrence/progression.12-14 Some 

of these programs are avail-
able without cost during 
the COVID-19 pandemic, 
including, for example, 
the Am Mindfulness app 
(https://www.midigitalther-
apeutics.com/am-mindful-
ness.html) and the guided 
meditation and yoga videos 
offered by the Integrative 
Medicine department at 
Memorial Sloan Kettering 
Cancer Center in New 
York, New York.15 Also, 
beyond � nding ways to as-
sist our patients during this 
time of isolation and fear, 
we must also prepare for an 
in� ux of mental health care 
needs that are likely to arise 
once health care services are 
able to resume some degree 

of normalcy and the true impact of this 
pandemic is fully realized.

Routine Follow-up
Given the current state of oncologic 
care, routine follow-up discussions and 
ef� cient communication among patients, 

caregivers, and health care professionals 
are critical in easing concerns and anxiety. 
Psycho-oncologists can be integral to 
these broader relationships, helping to 
address barriers to care, exploring alterna-
tives to attenuate biopsychosocial distress, 
addressing patient needs, and ensuring 
that patients feel heard by and connected 
to their care team during this stressful 
time. Further, through routine follow-up, 
psycho-oncologists can help ensure that 
patients and caregivers understand and 
communicate their treatment preferences. 
They can offer tips on managing general 
distress, including fear and uncertainty, 
and contribute to shared decision-making 
during this pandemic.
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Immune Checkpoint Inhibitors
Tumor cells can usurp immune checkpoint 
signals—CD28/B7 activating signal and 
CTLA-4 and PD-1/PD-L1 inhibitory sig-
nals—to dampen effector T-cell responses 
to promote tumor cell survival and can-
cer progression.1 The T-cell costimula-
tion model proposes that T cells require 
2 signals in order to be fully activated.2 
The first signal provides specificity to the 
immune reaction through class I major 
histocompatibility complex (MHC I) and 
T-cell receptor binding. The second signal 
is an antigen-independent costimulatory 
signal to promote T-cell clonal expansion 
and adequate immune response. Altered 
interactions between antigen-presenting 

cells (APCs) and T cells can stifle the sec-
ond costimulatory signal, hinder T-cell 
activation, and prevent adequate immune 
response.3 Cancer cells are able to exploit 
these pathways to evade the immune sys-
tem and proliferate.3 By introducing im-
mune checkpoint inhibitors (ICIs) to target 
disrupted checkpoint signaling, APC and 
T-cell interactions can be restored to elicit 
a lasting antitumor immune response. 

PD-1 and PD-L1/PD-L2 Targeted 
Therapies
The primary function of cytotoxic T cells is 
to recognize MHC I to induce apoptosis in 
virus-infected and malignant cells.4 PD-1 is 
a transmembrane inhibitory receptor that 

can be found on T cells, B cells, activated 
monocytes, and dendritic cells.3 It has 2 
ligands, PD-L1 and PD-L2. PD-L1 is com-
monly overexpressed in tumor cells and 
APC, and PD-L2 is primarily expressed 
on macrophages and dendritic cells. The 
binding of PD-L1 and PD-L2 to PD-1 on 
cytotoxic T cells suppresses the immune 
system. Therefore, the overexpression of 
PD-L1 enables cancer cells to impede cyto-
toxic T-cell function, bypass host antitumor 
immune response, and proliferate. The 
goal of anti–PD-1/PD-L1 ICI is to reinstate 
downregulated T cells and resume normal 
immune response. 

CTLA-4 Targeted Therapies
CTLA-4 is an inhibitory surface receptor 
expressed on activated dendritic cells and 
cytotoxic and helper T cells.5 Under nor-
mal circumstances, B7 ligands expressed 
on APCs bind to CD28 surface proteins 
found on T cells to initiate an immune re-
sponse against “nonself” cells and avoid 
autoimmune attack. However, CTLA-4, 
which has a 10-fold higher affinity for 
B7, competes with CD28 for B7 binding 
to curtail CD28/B7 interactions.6 The re-
duced CD28/B7 activating signal decreas-
es T-cell stimulation and IL-2 secretion to 
repress immune response.7 Competition 
for B7 binding between CTLA-4 and 
CD28 downregulates T-cell activation, 
allowing tumor cells to circumvent detec-
tion. Antibodies that target CTLA-4 can 
interrupt CTLA-4/B7 binding to restore 
baseline CD28/B7 interactions and anti-
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ABSTRACT: Historically, platinum-based chemotherapy was the standard 
of care for metastatic lung cancer. However, since the success of immune 
checkpoint inhibitors (ICIs) in melanoma, PD-1/PD-L1 and CTLA-4 immune 
checkpoint pathways have been established as effective therapies to manage 
advanced non–small cell lung cancer (NSCLC) and extensive-stage (ES) 
small cell lung cancer (SCLC). Multiple large-scale randomized clinical 
trials have analyzed the effects of ICIs in NSCLC, and results of these trials 
have since translated to the approval of single-agent PD-1/PD-L1 inhibitors, 
and the combination of PD-1 inhibitors with platinum-based chemotherapy 
has become the new standard of care for patients with advanced NSCLC. 
Furthermore, in ES SCLC, in which chemotherapy or chemoradiation has 
been the standard of care for decades, 2 anti–PD-1/PD-L1 agents have 
been approved for use in the frontline setting for ES SCLC, in combination 
with chemotherapy. Despite progressive integration of immunotherapy into 
treatment regimens, there remains a need for reliable biomarkers to precisely 
determine therapy candidates.
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tumor activity.

First-Line Immune Checkpoint 
Inhibition
First-Line Single-Agent Inhibition
Pembrolizumab (Keytruda), an immuno-
globulin (Ig) G4 monoclonal anti–PD-1 
agent, has shown survival benefit in the 
frontline setting for patients with met-
astatic NSCLC as a single-agent mono-
therapy and with platinum-based agents 
in combination therapy. KEYNOTE-001, 
a large phase 1 study, assessed the safety 
and efficacy of pembrolizumab in locally 
advanced carcinoma and melanoma, with 
multiple cohorts of patients with NSCLC.8 
This was the first study to evaluate the 
association of PD-L1 levels with patient 
outcomes in ICI-treated patients. PD-L1 
expression was quantified based on im-
munohistochemical (IHC) assay results, 
which reported the percentage of cells with 
PD-L1 in patient tumor samples, known 
as tumor proportion score (TPS). KEY-
NOTE-001 trial results exhibited a pos-
itive correlation between PD-L1 expres-
sion and patient outcomes and differences 
in treatment response based on the line of 
therapy.8 In the cohort of treatment-naïve 
patients with NSCLC, the median overall 
survival (OS), progression-free survival 
(PFS), and response rate (RR) were 22.3 
months, 6.0 months, and 24.8%, respec-
tively. When analyzing RR by smoking 
status, smokers were more responsive to 
therapy than nonsmokers (current/former 
smokers, 22.5%, vs nonsmokers, 10.3%). 
The 5-year follow-up revealed that pa-
tients who received 2 or more years of 
pembrolizumab (n = 60) with a TPS 50% 
or greater had an estimated 5-year sur-
vival of greater than 25%.9 The median 
OS for patients with TPS ≥50% was 34.5 
months; for patients with TPS 1%-49%, it 
was 19.5 months. KEYNOTE-001 largely 
illustrates the potential for long-term OS 
benefits and antitumor responses with 
pembrolizumab in treatment-naïve and 
previously treated advanced patients with 
advanced NSCLC. Furthermore, the IHC 
assay and study results introduced the pos-

sibility of outcome advantages owing to 
high PD-L1 tumor expression. 

KEYNOTE-024, an open-label, ran-
domized phase 3 study, compared the effects 
of pembrolizumab versus platinum-based 
chemotherapy in treatment-naïve patients 
with advanced NSCLC with PD-L1 ex-
pression 50% or greater.10 At the 3-year 
follow-up, patients on pembrolizumab 
had significantly longer median OS (30.0 
vs 14.2 months for the chemotherapy arm) 
despite sizable crossover from the chemo-
therapy arm.11 KEYNOTE-024 reported 
higher estimated 3-year OS rates (43.7% 
vs 24.9%, respectively) and longer treat-
ment duration (11.1 vs 4.4 months) in ad-
dition to having fewer treatment-related 
adverse events (AEs) in the pembrolizum-
ab arm. The findings suggest that patients 
with advanced NSCLC and PD-L1 TPS 
50% or greater can receive significantly 
greater benefit and longer responses with 
single-agent immunotherapy over chemo-
therapy as frontline treatment.

Previous trial results indicate that first-
line pembrolizumab monotherapy im-
proves OS and PFS in patients with PD-
L1 TPS 50% or greater. KEYNOTE-042, 
a phase 3, randomized trial, investigated 
OS of first-line, single-agent pembrolizum-
ab monotherapy versus traditional plati-
num-based chemotherapy for patients 
with locally advanced or metastatic NS-
CLC and PD-L1 TPS 1% or greater (Ta-
ble 1).10-13, 16, 18, 20, 22-25, 28, 33, 36, 50 Trial results 
found that all TPS populations reached 
their primary end point. There was im-
proved median OS in the experimental 
arm: pembrolizumab, 20.0 months (PD-
L1 TPS ≥50%), 17.7 months (PD-L1 TPS 
≥20%), and 16.7 months (PD-L1 TPS 
≥1%) vs chemotherapy: 10.8 months (PD-
L1 TPS ≥50%), 8.3 months (PD-L1 TPS 
≥20%), and 8.3 months (PD-L1 TPS ≥1%). 
When evaluating PFS, only patients with 
TPS 50% or greater in the pembrolizumab 
arm showed benefit over chemotherapy. 
Patients with higher PD-L1 expression ex-
perienced higher RR regardless of therapy. 
Duration of response (DOR) with pem-
brolizumab was consistent across all PD-

L1 cohorts (PD-L1 TPS ≥1%, ≥20%, and 
≥50%) and superior over chemotherapy. 
However, upon conducting further surviv-
al analysis, pembrolizumab failed to show 
benefit for patients with TPS 1% to 49%. 
This finding questions the impact of pem-
brolizumab monotherapy in patients with 
PD-L1 TPS less than 50%. The data from 
KEYNOTE-042 are consistent with those 
of previous trials and support pembroli-
zumab monotherapy for patients with 
PD-L1 expression 50% or greater, with 
survival results from TPS populations 1% 
or greater or 20% or greater largely driven 
by patients with PD-L1 expression 50% 
or greater. 

IMpower110, a randomized phase 3 
trial, evaluated the effects of atezolizumab 
(Tecentriq) with platinum-based chemo-
therapy.13 This study used the Ventana 
SP142 IHC assay to quantify PD-L1 ex-
pression both in immune cells (ICs) and 
tumor cells (TCs). The study found that 
atezolizumab monotherapy significantly 
improved OS for TC3 (TCs with PD-L1 
≥50%) or IC3 (ICs with PD-L1 ≥10%) 
over chemotherapy (median OS, 20.2 vs 
13.1 months, respectively) in the frontline 
setting.13,14 The FDA approved atezoli-
zumab monotherapy for first-line treat-
ment of NSCLC for patients with high 
PD-L1 expression in May 2020, based on 
IMpower110 trial results.15 

Nivolumab (Opdivo), an anti–PD-1 
ICI, has also been studied in the frontline 
setting. CheckMate 026, a randomized 
phase 3 trial, evaluated frontline nivolum-
ab vs chemotherapy in patients with 
stage IV or recurrent advanced NSCLC 
with PD-L1 expression 5% or greater. 
Nivolumab was not found to be superior 
over chemotherapy in PFS and RR, nor did 
it significantly increase OS (PFS, 4.2 vs 5.9 
months, respectively; RR, 26% vs 33%; 
OS, 14.4 vs 13.2 months).16 However, de-
spite unremarkable PFS and RR, the DOR 
for patients treated with nivolumab was 
more than twice as long as for those in the 
chemotherapy arm (12.1 vs 5.7 months, 
respectively). 

The trial acknowledged several imbal-
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ances between patient characteristics: The 
percentage of patients with disease charac-
teristics associated with better prognosis, 
PD-L1 expression 50% or greater and high 
tumor mutational burden (TMB), may 
have disadvantaged the nivolumab arm 
and favored chemotherapy. TMB subset 
analysis was motivated by findings from 
Rizvi and colleagues, who used whole ex-
ome sequencing to determine TMB and re-
ported an association between high TMB 
and improved immunotherapy treatment 
response.17 In CheckMate 026, the analy-
sis indicated that patients with high TMB 
(≥243 somatic missense mutations) in the 
nivolumab arm had increased RR and 
longer PFS than patients on chemotherapy 
(RR, 47% vs 28%, respectively; PFS, 9.7 
vs 5.8 months).16 Moreover, high-TMB 
patients treated with nivolumab also ex-
perienced notable benefit in OS and 1-year 
survival rates (>18 months and 64%, re-
spectively). These TMB subset analysis 
data agree with the proposed hypothesis 
that immunotherapy responses may be 
augmented in patients with high TMB.

Combination Anti–PD-1/PD-L1 
and Chemotherapy 
Various immunotherapy plus chemo-
therapy combination trials have demon-
strated encouraging results for patients 
with advanced NSCLC. KEYNOTE-189 
and KEYNOTE-407 assessed the effects 
of pembrolizumab in combination with 
chemotherapy vs chemotherapy alone in 
untreated metastatic nonsquamous (KEY-
NOTE-189) and squamous NSCLC (KEY-
NOTE-407).18,19 In KEYNOTE-189, RR, 
PFS, and OS were significantly superior in 
the pembrolizumab/chemotherapy arm vs 
the placebo/ chemotherapy arm, with ben-
efit in OS seen across all TPS subgroups 
(OS, 22.0 vs 10.7 months, respectively; 
PFS, 9.0 vs 4.9 months; RR, 47.6% vs 
18.9%).18 The 2-year follow-up conclud-
ed that the pembrolizumab/chemotherapy 
patient arm continued to display OS ben-
efit in 2-year OS rate (46% vs 30% for 
placebo/chemotherapy) despite 54% of 
placebo/chemotherapy patients crossing 

TABLE 1. First-Line Immune Monotherapy and Combination Therapy vs Chemotherapy

Comparison RR Median PFS Median OS

KEYNOTE-02411

Pembrolizumab 44.8% 10.3 mo
(HR, 0.5; P <.0001)

30.0 m
(HR, 0.63; P = .002)

Chemotherapy 27.8% 6.0 m 14.2 m 

KEYNOTE-04212

Pembrolizumab TPS ≥50%: 39% 
TPS ≥20%: 33%
TPS ≥1%: 27

TPS ≥50%: 7.1 m 
(HR, 0.81; P = .017)
TPS ≥20%: 6.2 mo
(HR, 0.94)
TPS ≥1%: 5.4
(HR, 1.07)

TPS ≥50%: 20.0 mo 
(HR, 0.69; P = .0003)
TPS ≥20%: 17.7 mo
(HR, 0.77; P = .002)
TPS ≥1%: 16.7 mo
(HR, 0.81; P = .0018)

Chemotherapy TPS ≥50%: 32%
TPS ≥20%: 29%
TPS ≥1%: 27%

TPS ≥50%: 6.4 mo
TPS ≥20%: 6.6 mo
TPS ≥1%: 6.5 mo

TPS ≥50%: 12.2 mo
TPS ≥20%: 13.0 mo
TPS ≥1%: 12.2 mo

KEYNOTE-18918,20

Pembrolizumab + chemo-
therapy

57.9% 6.4mo
(HR, 0.56; P <.001)

15.9 mo 
(HR, 0.64; P <.001)

Placebo + chemotherapy 38.4% 4.8 mo 11.3 mo 

IMpower11013

Atezolizumab TC3 or IC3: 38.3% 8.1 mo 
(HR, 0.63; P = .0070)

TC3 or IC3: 20.2 mo
(HR, 0.595; P = .0106)

Chemotherapy  TC3 or IC3: 28.6% 5.0 mo TC3 or IC3: 13.1 mo

IMpower13021

Atezolizumab + CnP 49.2% 7.0 mo
(HR, 0.64; P <.0001)

18.6 mo
(HR, 0.79; P = .033)

CnP 31.9% 5.5 m 13.9 m

IMpower15022

Atezolizumab + chemother-
apy + bevacizumab

63.5% Overall: 8.3 mo
(HR, 0.62; P <.001)
PD-L1 ≥50%: 12.6 mo
(HR, 0.39)
PD-L1 <50%: 8.0 mo
(HR, 0.68)
EGFR or ALK: 9.7 mo
(HR, 0.59)

19.2 mo

Chemotherapy 48.0% Overall: 6.8 mo
PD-L1 ≥50%: 6.8 mo
PD-L1 <50%: 6.8 mo
EGFR or ALK: 6.1 mo

14.7 mo

CheckMate 02616

Nivolumab 26% 4.2 mo
(HR, 1.15; P = .25)

14.4 mo
(HR, 1.02)

Chemotherapy 33% 5.9 mo 13.2 mo

CheckMate 22728

Nivolumab + ipilimumab + High TMB: 45.3%
(HR, 0.57; P <.001)

Overall: 4.9 mo
High TMB: 7.2 mo
(HR, 0.58; P <.001)

17.1 mo

Placebo + chemotherapy High TMB: 26.9% Overall: 5.5 mo
High TMB: 5.5 mo

14.9 mo

CheckMate 9LA 33

Nivolumab + ipilimumab + 
chemotherapy

38% 6.7 mo
(HR, 0.68)

15.6 mo
(HR, 0.66)

Chemotherapy 25% 5.0 mo 10.9 mo

CnP, carboplatin and nab-paclitaxel; IC, immune cell; OS, overall survival; PFS, progression-free survival; RR, 
response rate; TC, tumor cell; TMB, tumor mutation burden; TPS, tumor proportion score.
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over to anti–PD-1/PD-L1 therapy.20 In 
KEYNOTE-407, patients who received 
pembrolizumab/chemotherapy experi-
enced greater survival benefit than those 
who received placebo/chemotherapy (OS, 
15.9 vs 11.3 months, respectively; PFS, 6.4 
vs 4.8 months; RR, 57.9% vs 38.4%).19 In 
both studies, subgroup statistical analysis 
of varying PD-L1 expression (TPS ≤1%, 
TPS ≥1%, TPS ≥50%) pointed toward 
pembrolizumab combination therapy as 
the superior treatment regardless of PD-
L1 status. Clinical trials KEYNOTE-189 
and KEYNOTE-407 support the role of 
pembrolizumab in the first-line setting for 

metastatic NSCLC regardless of histology 
or PD-L1 expression, contrary to the find-
ings of previous trials.18,19

IMpower130, a randomized phase 3 
trial, evaluated the effects of carboplatin 
and nab-paclitaxel (CnP) with or without 
atezolizumab in advanced nonsquamous 
NSCLC.21 Atezolizumab provided signifi-
cant improvement in median OS and PFS 
across all PD-L1 subgroups and prognos-
tic subgroups except in patients with liver 
metastases and those harboring EGFR or 
ALK mutations (OS, 18.6 vs 13.9 months, 
respectively; PFS, 7.0 vs 5.5 months). The 
ORR and percentage of grade 3/4 AEs 

were higher for the atezolizumab plus CnP 
arm (ORR, 49.2% vs 31.9%, respectively; 
grade 3/4 AEs, 72.3% vs 60.3%).

IMpower150, a randomized, phase 3 
clinical trial, investigated immunothera-
py plus chemotherapy and bevacizumab 
in the frontline setting for patients with 
advanced NSCLC (Table 1). 11-13, 16, 18, 20, 

22-25, 28, 33, 36, 50 Patients with advanced non-
squamous NSCLC were randomized to 1 
of 3 arms: atezolizumab (a human IgG1 
monoclonal antibody to PD-L1) with 
carboplatin plus paclitaxel; atezolizum-
ab and bevacizumab with carboplatin 
plus paclitaxel (ABCP); or placebo with 
bevacizumab and chemotherapy (BCP). 
Typically, studies exclude patients with 
EGFR- and ALK-activating alterations; 
however, IMpower150 enrolled patients 
harboring EGFR- and ALK-activating 
mutations following first-line tyrosine ki-
nase therapy. The RR for the ABCP arm 
was 63.5%, exceeding the BCP treatment 
group’s RR of 48.0%. A significant OS 
benefit, as well as improvement in PFS 
regardless of PD-L1 expression, presence 
of liver metastases, and sensitization for 
EGFR or ALK mutations, was observed in 
the ABCP vs the BCP treatment arm (OS, 
19.2 vs 14.7 months, respectively; PFS, 8.3 
vs 6.8 months). Historically, trials of sec-
ond-line or greater treatment have shown 
that patients with EGFR genetics do not 
benefit from checkpoint inhibition.23-25 

IMpower150 was a pivotal study in that it 
was the first trial to report a benefit from 
ICI therapy for patients with EGFR- and 
ALK-altered NSCLC.

Combination CTLA-4 and 
Chemotherapy
Ipilimumab (Yervoy) is an anti–CTLA-4 
monoclonal antibody that first showed 
survival benefit in melanoma.26 A phase 2 
clinical trial compared the effects of pacli-
taxel and carboplatin with placebo or ipili-
mumab as first-line therapy for patients with 
advanced NSCLC.27 Patients were randomly 
assigned 1:1:1 to each treatment arm and 
received concurrent dosing (4 doses of 10- 
mg/kg ipilimumab with paclitaxel and car-

TABLE 2. Second-Line Immunotherapy vs Chemotherapy

Comparison RR Median PFS Median OS

KEYNOTE-01025,50

Pembrolizumab 2 mg/kg Overall: 18%
TPS ≥50%: 30%
(P <.0001)

Overall: 3.9 mo
(HR, 0.88; P = .08)
TPS ≥50%: 5.0 mo
(HR, 0.53; P <.00001)

Overall: 10.4 mo (HR, 
0.71; P = .0008)
TPS ≥50%: 14.9 mo (HR, 
0.54; P = .0002)

Pembrolizumab 10 mg/kg Overall: 18%
TPS ≥50%: 29%
(P <.0001)

Overall: 4.0 mo
(HR, 0.69; P <.0001)
TPS ≥50%: 5.2 mo
(HR, 0.59; P <.0001)

Overall: 12.7 mo
(HR, 0.61; P <.0001)
TPS ≥50%: 17.3 mo
(HR, 0.5; P <.0001)

Docetaxel Overall: 9%
TPS ≥50%: 8%

Overall: 4.0 mo
TPS ≥50%: 4.1 mo

Overall: 8.5 mo
TPS ≥50%: 8.2 mo

CheckMate 01733

Nivolumab 20%
(P = .008)

3.5 mo
(HR, 0.62; P <.001)

9.2 mo
(HR, 0.59; P <.001)

Docetaxel 9% 2.8 mo 6.0 mo

CheckMate 05724

Nivolumab 19%
(P = .02)

2.3 mo
(HR, 0.92; P = .39)

12.2 mo
(HR, 0.73; P = .002)

Docetaxel 12% 4.3 mo 9.4 mo

OAK23,36

Atezolizumab ITT850: 14.6% ITT850: 2.8 mo
(HR, 0.93)

ITT850: 13.8 mo
(HR, 0.75; P = .00006)
TC1/2/3 or IC1/2/3: 
15.7 mo
(HR, 0.74; P = .0102)

ITT1225: 13.7% ITT1225: 2.7 mo
(HR, 0.96)

ITT1225: 13.3 mo
(HR, 0.80; P = .0012)
TC1/2/3 or IC1/2/3: 
14.3 mo
(HR, 0.77; P = .0045)

Docetaxel ITT850: 13.4% ITT850: 4.0 mo ITT850: 9.6 mo
TC1/2/3 or IC1/2/3: 
10.3 mo

ITT1225: 11.8% ITT1225: 3.8 mo ITT1225: 9.8 mo
TC1/2/3 or IC1/2/3: 
10.8 m

IC, immune cells; ITT, intention to treat; OS, overall survival; PFS, progression-free survival; RR, response rate; TC, 
tumor cells; TPS, tumor proportion score.
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boplatin followed by 2 doses of paclitaxel 
and carboplatin), phased dosing (2 doses 
of paclitaxel and carboplatin followed by 
4 doses of ipilimumab in combination with 
paclitaxel and carboplatin), or control (up 
to 6 cycles of paclitaxel and carboplatin). 
Immune-related PFS was improved with 
phased therapy over placebo (5.7 vs 4.6 
months, respectively). When comparing OS 
and RR among phased dosing, concurrent 
dosing, and chemotherapy, both phased 
and concurrent dosing reached statistically 
insignificant numerical outcomes favorable 
over control (OS, 12.2 vs 9.7 vs 8.3 months, 
respectively; RR, 32%, 21%, and 14%). 
Furthermore, the addition of ipilimumab 
produced an increase in grade 3/4 AEs (6%, 
20%, and 15% for control, concurrent, 
and phased arms, respectively). Despite 
unremarkable findings of ipilimumab plus 
chemotherapy combination treatment in 
NSCLC compared with PD-1/PD-L1 ICIs, 
ongoing ipilimumab trials have since fo-
cused attention on the benefit of ipilimumab 
in combination with nivolumab and other 
immune-modulating therapies. 

Combination Immunotherapy
The advantages of anti–PD-1/PD-L1 
monotherapy, and of anti–PD-1/PD-L1 
plus chemotherapy, over traditional plati-
num-based therapy have inspired trials to 
study the effects of anti–PD-1/PD-L1 agents 
in combination with anti–CTLA-4 agents. 
By combining therapies of 2 independent 
pathways, the treatments can hopefully 
complement each other therapeutically to 
enhance RR and survival outcomes.28

CheckMate 227, a phase 3 randomized 
study, evaluated the effects of nivolumab 
plus ipilimumab in patients with advanced 
NSCLC as first-line therapy. Patients with 
PD-L1 1% or greater were randomly as-
signed to receive nivolumab + ipilimumab, 
nivolumab monotherapy, or chemother-
apy.29 Patients with PD-L1 less than 1% 
were randomly assigned to nivolumab plus 
ipilimumab, nivolumab  plus chemotherapy, 
or chemotherapy, and did not have a statis-
tical end point included. PD-L1 expression 
and TMB were used to assess outcomes in 

patient subgroups (Table 1).30 Contrary 
to the results of previous immunotherapy 
trials,9-11 CheckMate 227 reported higher 
median OS and 2-year ongoing RR in 
patients who received ipilimumab plus 
nivolumab than in patients treated with 
chemotherapy alone, regardless of PD-
L1 expression (median OS, 17.1 vs 14.9 
months, respectively; 2-year rate of ongoing 
response: 49% vs 11%).28 Median PFS was 
also improved with nivolumab + ipilim-
umab over chemotherapy for all patients 
regardless of PD-L1 expression, but it was 
numerically higher for patients with PD-
L1 expression less than 1%. Initial reports 
also indicated that patients with high TMB 
(TMB ≥10 mut/MB) across PD-L1 ≥1% and 
<1% subgroups saw improved PFS when 
treated with nivolumab + ipilimumab over 
chemotherapy.29 Investigators expected 
to see an association between TMB and 
treatment response based on the results 
from CheckMate 568.31 However, upon 
performing a further subset analysis based 
on TMB, the data revealed consistent me-
dian OS regardless of TMB. These findings 
prompted the approval of nivolumab plus 
ipilimumab as a first-line treatment for pa-
tients with NSCLC with PD-L1 expression 
1% or geater.31 CheckMate 227 highlights 
the reality that ICI and TMB biomarkers 
used to predict patient response remain 

elusive and warrant further investigation 
and validation. 

Building off CheckMate 227, CheckMate 
9LA, a randomized phase 3 trial, compared 
nivolumab plus ipilimumab plus 2 cycles of 
chemotherapy vs 4 cycles of chemotherapy 
alone.32 At the 12.7-month follow-up, 
regardless of PD-L1 expression, patients 
treated with nivolumab and ipilimumab 
with limited-course chemotherapy saw 
significantly improved median OS (15.6 
vs 10.9 months, respectively) and higher 
percentage of patients with grade 3/4 AEs 
(47% vs 38%, respectively). 

Immune Checkpoint Inhibition as 
Subsequent Therapy
KEYNOTE-001 evaluated pembrolizumab 
in both treatment-naïve and previously 
treated patients.8 Previously treated patients 
had a 18% RR compared with the observed 
45.2% RR for patients with PD-L1 TPS 
50% or greater. At the 5-year follow up, 
previously treated patients with TPS 50% 
or greater had a median OS of 15.4 months 
versus 8.5 months for those with TPS 1% 
to 49% and 8.6 months for those with TPS  
less than 1% (estimated 5-year survival rates 
were 25% vs 12.6% vs 3.5%, respectively).9

KEYNOTE-010 also compared pem-
brolizumab (2 mg/kg or 10 mg/kg) with 
docetaxel for previously treated patients  

TABLE 3. Durvalumab vs Placebo, Post Chemoradiation

Comparison RR Median PFS Median OS

Impower13336 

Atezolizumab 60.2% 5.2 mo
(HR, 0.77; P = .02)

12.3 mo
(HR, 0.70; P = .007)

Chemotherapy 64.4% 4.3 mo 10.3 mo

CASPIAN35

Durvalumab 79% 5.1 mo
(HR, 0.78)

13.0 mo
(HR, 0.73; P = .0047)

Placebo 70% 5.4 mo 10.3 mo

KEYNOTE-604 37

Pembrolizumab + platinum 
+ etoposide

71% 4.5 mo
(HR, 0.75; P = .0023)

10.8 mo
(HR, 0.80; P = .0164)

Placebo + platinum + 
etoposide

62% 4.3 mo 9.7 mo

OS, overall survival; PFS, progression-free survival. 
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with NSCLC with PD-L1 TPS 1% or 
greater.25 There was no significant dif-
ference in overall PFS across treatments, 
but when taking TPS into account, PFS 
was significantly higher in patients who 
were administered pembrolizumab vs 
docetaxel. The median OS of patients with 
TPS ≥1% was 10.4 months with 2-mg/kg 
pembrolizumab, 12.7 months with 10-mg/
kg pembrolizumab, and 8.4 months with 
docetaxel. For patients with TPS 50% or 
greater, the median OS was significantly 
higher with 2-mg/kg and 10-mg/kg doses 
of pembrolizumab: 14.9 and 17.3 months, 
respectively. The long-term outcomes of 
KEYNOTE-001 and KEYNOTE-010 
illuminate the success of pembrolizumab 
monotherapy in the frontline setting and 
the association of high PD-L1 expression 
with favorable treatment response.

CheckMate 017 and CheckMate 057, 
both randomized phase 3 trials, evaluated 
the effects of nivolumab vs docetaxel in 
patients with advanced squamous (Check-
Mate 017) and nonsquamous (CheckMate 
057) NSCLC (Table 2).24,33,34 The results of 
CheckMate 017 indicated a 20% RR with 
nivolumab vs a 9% RR with docetaxel, 
and significantly longer PFS and OS with 
nivolumab over docetaxel (PFS, 3.5 vs 
2.8 months, respectively; OS, 9.2 vs 6.0 
months).33 From the results, no predictive 
association could be concluded upon eval-
uating PD-L1 expression with treatment 
efficacy. In CheckMate 057, patients on 
nivolumab experienced significantly im-
proved OS versus those on docetaxel (12.2 
vs 9.4 months, respectively), improved RR 
(19% vs 12%), and shorter PFS (2.3 vs 4.2 

months).24 Contrary to CheckMate 017, 
CheckMate 057 identified a correlation 
between high PD-L1 expression and im-
proved response. At the 5-year follow-up 
for CheckMate 017/CheckMate 057, 
nivolumab continued to show long-term 
OS and PFS benefit over docetaxel for both 
squamous and nonsquamous NSCLC, with 
5-year OS rates of 15% vs 3% and 5-year 
PFS rates of 8% vs 0%, respectively.34

OAK, a randomized phase 3 study, 
compared atezolizumab with docetaxel 
in previously treated, advanced NSCLC. 
Atezolizumab displayed a better safety 
and survival profile vs docetaxel in the 
intention-to-treat group regardless of PD-
L1 expression (OS, 13.8 vs 9.6 months, 
respectively) or histology.23 When quanti-
fying for PD-L1 expression, median OS and 
PFS improved in higher PD-L1 expression 
groups.35

Immune Checkpoint Inhibition 
for Locally Advanced NSCLC
Durvalumab (Imfinzi)is a PD-L1 inhibitor 
that acts to disrupt PD-L1 binding to PD-1 
and CD80. This differs from pembroli-
zumab and nivolumab, because binding 
to PD-L1 inhibits PD-1/PD-L1 binding, 
whereas anti–PD-1 therapy interrupts PD-1/
PD-L1 and PD-1/PD-L2 interactions.36 
The PACIFIC trial evaluated consolidation 
durvalumab and placebo for 12 months 
following concurrent chemoradiation for 
patients with unresectable stage III NS-
CLC (Table 3). Significant improvement 
in 12- and 24-month OS rate, PFS, and 
RR was seen for patients on durvalumab 
vs those on placebo (12-month OS rate, 

83.1% vs 75.3%, respectively; 24-month 
OS rate: 66.3% vs 55.6%; PFS, 17.2 vs 5.6 
months; RR, 28.4% vs 16.0%), regardless 
of PD-L1 expression.36,37 At the 3-year 
follow-up, median OS in the placebo 
arm was 29.1 months while median OS 
was still unreached in the durvalumab 
arm.38 Findings from the PACIFIC trial 
and the 3-year follow-up reinforces the 
use of consolidation durvalumab as the 
standard of care for unresectable stage III 
NSCLC. In earlier-stage NSCLC, ongoing 
trials continue to address the integration of 
perioperative immunotherapy to improve 
survival and quality of life for more patients 
with lung cancer.

Immune Checkpoint Inhibition in 
Extensive-Stage SCLC
First-line treatment for patients with 
extensive-stage small cell lung cancer (ES 
SCLC) is platinum-based chemotherapy 
with or without radiation; this has been 
the standard of care for more than 3 
decades.39 Although patients with SCLC 
initially respond to chemotherapy, relapse 
is common and the number of available 
second-line treatments is limited. Given the 
effectiveness of immunotherapy in NSCLC 
and high TMB SCLC, ongoing trials are 
exploring how immune-based modalities 
can be incorporated into new treatment 
regimens for ES SCLC. 

IMpower133, a randomized phase 3 
trial, compared carboplatin and etoposide 
with or without atezolizumab in patients 
with untreated ES SCLC (Table 4).40 IM-
power133 was the first trial to demonstrate 
significant improvement in median OS and 
PFS with an immunotherapy-based regimen. 
The median OS and PFS for patients with 
atezolizumab were 12.3 and 5.2 months, 
respectively, versus 10.3 and 4.3 months 
for placebo (survival results were consistent 
across TMB subgroups). 

CASPIAN, a large, randomized, open-la-
bel phase 3 trial, evaluated platinum plus 
etoposide with or without durvalumab 
as a first-line treatment for ES SCLC.39 
Durvalumab plus platinum/etoposide was 
associated with manageable immune-related 

TABLE 4. ICI Plus Chemotherapy vs Chemotherapy, ES SCLC

Comparison RR Median PFS Median OS Median time to 
death or metastasis

PACIFIC32-34

Durvalumab 28.4% 17.2 mo
(HR, 0.52; P <.0001)

12-mo OS rate: 83.1%
24-mo OS rate: 66.3%

Not reached
(HR, 0.69)

Placebo 16.0% 6.0 mo 12-mo OS rate: 75.3%
24-mo OS rate: 55.6%

29.1 mo

ES SCLC, extensive-stage small cell lung cancer; OS, overall survival; PFS, progression-free survival; RR, response 
rate.
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AEs, improved median OS with durvalumab 
over no durvalumab (13.0 vs 10.3 months, 
respectively), and an improved median 
18-month OS rate (34% vs 25%). Similar 
to the IMpower133 results, survival results 
were consistent across TMB subgroups. 
The strong and promising ef� cacy and 
safety data gathered from the IMpower133 
and CASPIAN trials have resulted in FDA 
approval of atezolizumab and durvalumab 
as optional additions to the standard of care 
when treating ES SCLC. 

KEYNOTE-604, a randomized phase 3 
trial, evaluated pembrolizumab plus plat-
inum plus etoposide versus placebo plus 
platinum plus etoposide in patients with 
untreated ES SCLC.41 Pembrolizumab + 
platinum + etoposide signi� cantly improved 
12-month PFS estimates (13.6% vs 3.1% 
for placebo) and showed no unexpected 
toxicities. While median OS with pembroli-
zumab did not reach statistically signi� cant 
improvement over placebo, the study results 
support the bene� t and safety of pembroli-
zumab plus platinum plus etoposide for 
untreated ES SCLC.

Biomarkers for Immunotherapy 
Despite the progress that has been made 
with immunotherapy, the vast majority of 
patients with lung cancer do not respond 
to ICI. Accurate and consistent biomarkers 
and assays are critical to improve patient 
sensitivity to ICI treatment. Previous clinical 
trials have demonstrated some association 
between PD-L1 and TMB and treatment 
response. However, both measures have 
shown inconsistencies across trials in 
their ability to predict treatment response. 
8-10,18,19,28,30

Multiple antibody-staining PD-L1 IHC 
assays have been approved as companion 
diagnostics for ICIs, and high TMB was 
approved in June 2020 as a diagnostic 
for pembrolizumab across tumor types.42 

The FDA has approved the PD-L1 IHC 
22C3 and 28-8 assays; these use 223C 
and 28-8 antibodies, respectively, to stain 
patient tumor samples and determine the 
percentage of cells with membranous 
PD-L1.43 The percentage of stained cells is 

the patient’s TPS for the IHC 22C3 assay, 
which is used to identify individuals eligi-
ble for pembrolizumab.44 The PD-L1 IHC 
28-8 assay quanti� es PD-L1 expression 
to identify patients who are suitable for 
second-line nivolumab for nonsquamous 
NSCLC and � rst-line nivolumab plus ipili-
mumab in NSCLC patients.45 Meanwhile, 
the Ventana SP142 IHC assay quanti� es 
PD-L1 expression of IC and TC. Depending 
on the percentage of stained ICs and TCs, 
PD-L1 expression will be scored as TC1, 2, 
or 3 (TC1: PD-L1 ≥1%; TC2: PD-L1 ≥5%; 
TC3: PD-L1 ≥50%) and IC1, 2, or 3 (IC1: 
PD-L1 ≥1%; IC2: PD-L1 ≥5%; IC3: PD-
L1 ≥10%). Based on IMpower110 study 
results, the Ventana SP142 IHC assay has 
been approved as a companion diagnostic 
for � rst-line atezolizumab monotherapy.15

Because of the nature of high tumor 
heterogeneity in advanced NSCLC and 
ES SCLC, determining PD-L1 expression 
and TMB has been challenging. Both tests 
require adequate tissue biopsies, which 
may not always be feasible or accessible; 
moreover, even if tissue is available, test 
results may not be indicative of the tumor 
microenvironment because of tumor het-
erogeneity.46-48 The obstacles faced with 
tissue biopsies have instigated research 
and validation to use blood samples and 
blood TMB (bTMB).49 bTMB is deter-
mined through next-generation sequencing 
(NGS) of circulating-tumor DNA (ctDNA), 
pieces of DNA shed by the tumor in its 
surrounding microenvironment. By using 
NGS on ctDNA, the number of mutations 
in ctDNA can be calculated to determine 
bTMB. Analyses performed on POPLAR 
and OAK blood samples found that bTMB 
16 or greater mutations per megabase is a 
clinically meaningful predictor of PFS for 
NSCLC atezolizumab patients.46 The analy-
sis also observed improved OS with bTMB 
with the POPLAR study, but the OAK trial 
was unable to validate those results, which 
Gandara et al attributed to superior OS ben-
e� t in the biomarker-evaluable population 
relative to the intention-to-treat population.

Although bTMB is a noninvasive test, 
its success depends on the tumor shedding 

DNA and on the blood samples to contain 
ctDNA; if no DNA is shed or found, the 
blood sample is insuf� cient and cannot 
determine bTMB. Despite the limitations 
inherent in each method— tTMB, bTMB, 
and PD-L1 IHC assays—these are the best 
predictors available until more suitable 
biomarkers and assays are validated. 

Conclusions
Understanding anti–PD-1/PD-L1 and an-
ti-CTLA-4 immunomodulators has dramat-
ically altered the treatment approach to lung 
cancer. In advanced NSCLC, the effective, 
durable, and manageable toxicity pro� les 
of ICI over chemotherapy have culminated 
in FDA approvals for multiple agents in all 
treatment lines and have even become the 
new standard of care. In ES SCLC, check-
point inhibitors are being incorporated into 
therapies, and their inclusion to the standard 
of care shows promise. As ongoing trials 
explore the utility of various single-agent 
and combination therapies, the need for 
reliable biomarkers remains. Although 
PD-L1 expression remains the primary FDA 
approved biomarker, TMB is developing as 
a biomarker to identify patients suitable for 
immunotherapy. Because of the survival 
bene� t and durable responses immunother-
apy provides, studies continue to evaluate 
novel immune-modulating combinations 
to resume innate antitumor activity and 
improve long-term survival for all patients 
with lung cancer.
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Introduction
Whether they know it or not, most on-
cology professionals have already prac-
ticed some form of telemedicine (TM) 
(perhaps without the video component). 
TM can include taking after-hours phone 
calls from patients asking for medication 
refills, for instance. In such cases, an on-
cologist has the choice of calling in a refill 
to a pharmacy or denying the request and 
mandating that the patient make an ap-
pointment to receive a new prescription. 
The latter action, understandably, will 
probably not endear the oncologist to 
the patient, but on the other hand, pro-
viders have been aware that if they acqui-
esce to patients’ phone requests to have 

prescriptions filled—or to give medical 
advice by phone outside of a proscribed 
visit—they have been ineligible for any 
compensation. Now, the legal landscape 
and reimbursement regulations are rap-
idly changing, and adopting a formal TM 
policy may seem prudent. 

Before doing so, it is important to con-
sult with a health care attorney who un-
derstands the TM technology and state-
by-state regulatory and reimbursement 
challenges. Oncologists are held legally 
responsible for any advice and medica-
tions they provide to patients, even when 
communicating by phone or another elec-
tronic medium. It’s still true that caring 
for patients who intentionally call their 

oncologist for advice or medication refills 
without making or keeping appointments 
isn’t, overall, a sound practice: Patients 
may well continue to seek free medical ad-
vice if they can get away with it. However, 
providing care without documentation 
does not make for good medical practice. 
That’s where TM comes in—as an import-
ant adjunct to a high-functioning oncolo-
gy practice. With a TM plan, oncologists 
can be compensated for text, phone, and 
video interactions with patients while 
practicing good medicine, as an electronic 
record of interactions will be generated 
and there will be a seamless method of bill-
ing the patient or their insurance company 
for the virtual visit.

Telemedicine Use in 
Oncology Practices
Neil H. Baum, MD
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ABSTRACT: Telemedicine (TM) will play an increasingly significant role in practices that diagnose cancers 

and treat patients. Although only a small percentage of oncologists currently use TM, many more will embrace 

this technology in the near future. Although TM has been available for several decades, it was the coronavirus 

disease 2019 pandemic that highlighted how useful the concept was for connecting and communicating 

not only with patients who live a significant distance away from their oncologist’s brick-and-mortar office, 

but with those who are homebound, for whatever reason. For instance, patients who have tested positive for 

coronavirus but who are not significantly symptomatic can be safely treated while they remain at home. One 

barrier to the widespread implementation of TM was lack of compensation for the time spent communicating 

with patients using audio-visual technology. As of March 2020, however, CMS has mandated that TM virtual 

visits and face-to-face visits have financial parity. This article will explore the process of implementing TM into 

an oncology practice with minimal time, energy, effort, and expense, as well as the concepts and the trends 

behind using TM to provide care for patients with cancer.
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Oncologists must recognize and em-
brace the improvements in technology 
that have changed the landscape of the 
entire health care industry—to make our 
practices more appealing to our patients, 
for 1 reason. Also, the proper use of TM 
will lower the cost of health care for both 
patients with cancer and their providers.1 
The oncology professionals who harness 
TM will magnify their competitive ad-
vantage exponentially, as they’ll be better 
able to connect with existing patients as 
well as potential new ones. Using TM, on-
cologists will be able to reach and attract 
patients in a larger geographic area, lim-
ited much less by traditionally measured 
distances. 

Several decades ago, TM’s best use was 
for rural areas where there were few phy-
sicians, especially oncologists, and in that 
scenario, reimbursement was available.2 
Now, more urban medical practices are 

embracing TM. Results of a Kaiser Per-
manente report showed that between 
2011 and 2016, telehealth service use na-
tionally increased substantially: growth 
was 629% and 960% in urban and rural 
areas, respectively.3 

Even before the pandemic, Boston-
based American Well (known also as 
Amwell), a TM company that connects 
patients with doctors over secure video, 
estimated that by 2022, between 341,000 
and 591,000 physicians would be using 
telehealth to see patients.4 The Amer-
ican Society of Clinical Oncology has 
projected that between 2016 and 2026, 
the number of cancer survivors will rise 
from 15.5 million to 20.3 million.5 This 
increased survivorship, combined with 
increasing rates of new cancer in the ag-
ing population, is expected to result in 
a 40% increase in cancer care demand. 
This increase will coincide with an es-

timated shortage of 2200 oncologists, 
many of whom will be aging out of the 
workforce.6

Benefits of TM to Oncologists
Like other health care providers, oncolo-
gists have begun to recognize the benefit 
of using TM in patient care. The number 
of physicians using TM has been increas-
ing by about 20% per year, coinciding 
with growth in TM patient visits, which 
increased annually 261% between 2015 
and 2017.7

As proposed by Berwick et al, improving 
the US health care system requires simul-
taneous pursuit of 3 aims: improving the 
experience of care, improving the health of 
populations, and reducing per capita costs 
of health care. This Triple Aim concept 
can be applied specifically to TM as well.8

Because of its efficiency, TM can reduce 
the expenses of caring for patients with 
cancer. A TM program can be begun with 
minimal or no start-up costs. An oncologist 
needs only a laptop computer, smartphone, 
or tablet—no purchase of additional hard-
ware or software is necessary.

TM can enhance traditional face-to-face 
interactions between the patient and the 
oncologist. A strong doctor-patient rela-
tionship almost always begins with a face-
to-face encounter. AlthoughTM should 
not replace this traditional method of care 
delivery, TM can support it. With TM, 
providers can provide flexible, convenient 
care appointments for follow-up visits and 
checkups, and for patient education.

For some patients, TM can be even more 
appealing than in-person visits. Although 
still engaging in real-time visits, patients 
with busy schedules of any kind, whether 
due to workforce participation or provid-
ing care to children or elderly relatives, 
can appreciate the benefits of no travel or 
waiting-room time. Most patients, in fact, 
seek more convenient ways of accessing 
their health care providers and receiving 
immediate care.

On the provider side, more physicians 
than in previous decades are retiring early 
or experiencing burnout, because the 
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TABLE. Oncology Scenarios in Which Patients Might Be Seen 
Using Telemedicine

 � Routine office follow-up visits

 � Monitoring for chemotherapy treatment toxicity

 � Consultations (second opinions)

 � Access to national and international cancer experts

 � Participation in new cancer treatments

 � Tele-rounds for hospital patients

 � Remote chemotherapy supervision

 � Access to clinical trials

 � Remote emergency department visits (using digital devices to conduct heart and 
lung exams)

 � Melanoma screenings

 � Remote patient monitoring

 � Evaluating patient in the home and deciding whether an office visit, emergency 
department visit, or hospitalization is required

 � Comfort, support, reassurance: virtual check-in

 � Post bone marrow transplantation (used at Memorial Sloan Kettering Cancer Center)

 � Wound care, symptom management, palliative care

 � Bundled care: oncologist, surgeon, cytopathologist, radiologist

 � New patient: Given the coronavirus disease 2019 pandemic, CMS has agreed not to 
audit introductory telemedicine visits to ensure prior relationship with providers
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health care profession is so challenging 
and stressful. Unfortunately, oncologists 
have one of the highest burnout rates of 
all physician specialties,9 and, to boot, 
more than 50% of practicing oncologists 
are more than 55 years of age and nearing 
retirement.10 With the aging patient pop-
ulation, the demand for oncology care is 
increasing, putting pressure on oncologists 
to see more patients and spend less time 
with each. TM can help by bridging the 
gap between physician supply and patient 
demand.11

TM can improve job satisfaction by 
making it easier for oncologists to interact 
with patients and also to balance their 
work and family life. This could well 
decrease the rate of physician burnout, 
which is now at an epidemic proportion, 
affecting 52% of all physicians.12

Cancer therapies are, of course, quite 
expensive, and among oncologists’ chal-
lenges are to help control health care costs. 
Nationally, the health care budget con-
sumes nearly 18% of the gross domestic 
product, exceeding $3 trillion annually; of 
that, 8.6% can be attributed to physician 
expenses.13 Strikingly, in one report, 93% 
of consumers who used TM said that it 
lowered their health care costs.14 Lower 
health care costs ultimately improve the 
image of oncologists with our patients 
and the public. 

Oncology Patients: TM 
Candidates
TM was � rst embraced by primary care 
physicians, dermatologists, and radiolo-
gists, and now specialists—even obste-
tricians and surgeons—use TM as well.15

Many of the potentially appropriate uses 
of TM in patients with cancer are shown 
in the Table. Providing care for a new pa-
tient is a special case: In the past, caring 

for a new patient without establishing 
rapport, face-to-face, was not recom-
mended. However, because of coronavi-
rus disease 2019 (COVID-19), CMS has 
relaxed Health Insurance Portability and 
Accountability Act restrictions and decid-
ed that they will not audit practices and/
or doctors who use TM to provide initial 
care.

Here’s an example of an patient with 
cancer who is amenable to TM manage-
ment: A middle-aged, otherwise healthy 
woman with stage IV lung cancer was 
previously treated with surgery and radi-
ation therapy and is currently receiving 
chemotherapy on a clinical trial protocol 
from Memorial Sloan Kettering Cancer 
Center. It was not convenient or prudent 
for the patient to travel from her Texas 
home to New York for a consultation 
and possible infusion of chemotherapy. 
Also, she was signi� cantly immunocom-
promised, and going to her oncologist’s 
of� ce would place her at risk of contract-
ing COVID-19. Instead, she remained 
at home, and a local physician assistant 
from an oncology of� ce went to the pa-
tient’s home and conducted a virtual visit 
with her oncologist and surgeon in New 
York. Prior to the patient’s virtual visit, 
she was seen at home by a phlebotomist 
who drew and submitted the blood for 
the panel that was required by the trial 
protocol. The physician assistant per-
formed a physical exam on the patient, 
including a pulmonary assessment, and 
reported the results to the Sloan Ketter-
ing oncologist during the TM visit. Thus 
the patient could remain at home and 
avoid COVID-19 and other communica-
ble diseases, yet still meet with both her 
surgeon and oncologist. The decision was 
made to withhold her infusion because of 
an abnormal white blood cell count and 

platelet count. Take-home message: For 
many cancer patients, having to travel a 
great distance every month for follow-up 
visits is expensive and unnecessary. Once 
the treatment protocol is established, 
many patients can be easily, safely, and 
effectively monitored from home.

Patients with Cancer: Not TM 
Candidates
In general, scenarios that are not suitable 
for TM involve those in which a patient 
has a serious/severe issue and/or those 
in which a physical examination, pro-
tocol-driven procedures, and aggressive 
interventions are or could be necessary. 
Other patients for whom TM is not suit-
able include some patients with cognitive 
disorders or language barriers, intox-
icated patients, patients in emergency 
situations that warrant an of� ce visit or 
a visit to the emergency department, and 
patients who do not have access to the 
technology to conduct a virtual visit.

Conclusions
TM has been available for several de-
cades, but now the COVID-19 pandemic 
has changed the playing � eld. TM en-
ables communication with our patients 
with cancer when face-to-face visits or 
in-person examinations are not required. 
The moment of mass adoption of TM has 
arrived, and soon more and more patients 
will be requesting virtual visits with their 
oncologists.
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TM can improve job satisfaction by making it easier for 
oncologists to interact with patients and also to balance their 
work and family life.
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Mul t ip l e  mye loma 
(MM) is a hematolog-
ical malignancy char-

acterized by uncontrolled pro-
liferation of plasma cells that 
ultimately leads to end-organ 
damage.1 With 30,000 indi-
viduals diagnosed each year 
in the United States, MM 
accounts for approximately 
1% of all cancers.2 Although 
MM remains largely incur-
able, significant therapeutic 
advances have been made in 
the last 2 decades resulting in 
substantial improvements in 
overall survival for patients. 
Despite this, 12,000 deaths 
are attributable to MM each 
year in the United States. The 
current standard of care for 
the treatment of MM based 
on National Comprehensive 
Cancer Network guidelines 
consists of multidrug regimens 
that include chemotherapy 
and dexamethasone com-
bined with bortezomib in the 
first-line setting and either 
bortezomib, daratumumab, or 
elotuzumab in subsequent-line 
settings, with the goal of eli-
gible patients proceeding to 
allogeneic hematopoietic cell 
transplantation (HCT).3 

Chimeric antigen receptor 
(CAR) T-cell therapy is an 
emerging therapeutic strategy 
currently undergoing clinical 
evaluation for the treatment 
of patients with MM.4 The use 
of CAR T therapy has already 
demonstrated substantial 
clinical benefit for the treat-
ment of other hematologic 
malignancies including dif-
fuse large B-cell lymphoma, 
acute lymphoblastic leukemia 
(ALL), and chronic lympho-
cytic leukemia.5-8 The process 
of CAR T therapy begins with 

T cells collected from the pa-
tient.9 The autologous T cells 
are then expanded in vitro and 
transduced with the CAR gene 
using a retroviral vector. Final-
ly, the CAR-modified T cells 
are infused back into the pa-
tient. The therapeutic value of 
CARs arises from the ability to 
incorporate binding domains 
for tumor-specific targets, 
such as the B cell maturation 
antigen (BCMA) expressed on 
myeloma cells.10 Upon antigen 
binding, the CAR sends an 
internal activation signal to 
induce T cell response. 

There are currently 2 
FDA-approved CAR T cell 
therapies. Tisagenlecleucel is 
indicated for the treatment 
of select patients with B-cell 
precursor ALL that is refrac-
tory or in the second or later 
relapse and in patients with 
relapsed or refractory large 
B-cell lymphoma.11 Axicabta-
gene ciloleucel is indicated 
for the treatment of adults 
with relapsed or refractory 
large B-cell lymphoma after 
2 or more lines of systemic 
therapy.12 Both of these CAR 
T therapies have black box 
warnings for cytokine release 
syndrome (CRS) and neuro-
logical toxicities.11-12 

Sagar Lonial, MD, reviews 
recent data from clinical trials 
investigating CAR-T therapies 
for the treatment of MM 
and the potential impact of 
CAR-T therapy on the clinical 
management of patients with 
MM in the near future. 

Q: What is the rationale 
for using CAR T-cell 

therapy as a treatment 
strategy for MM?
LONIAL: It is clear that in the 

context of refractory myelo-
ma, new treatment approaches 
and targets are needed. Many 
of the available treatments 
have worked for a long time 
but are no longer effective in 
these patients. The idea of us-
ing the patient’s immune cells 
as a way to target myeloma 
is an attractive therapeutic 
strategy in this situation. CAR 
T cells allow the patient to use 
their own immune system, 
with some help, to attack the 
myeloma. I think this is an 
exciting treatment approach 
for MM, especially in the 
refractory setting.

Q: What are the 
advantages of 

using a CAR for targeting 
myeloma cells compared 
to its native T-cell receptor 
counterpart for the 
treatment of MM?
LONIAL: We know that there 
may be host anti-myeloma T 
cells, but many of those T cells 
are either suppressed or elim-
inated as the disease grows. 
What is unique about the 
CAR T-cell construct is that 
BCMA, for instance, which 
is currently the most common 
CAR T-cell target that we use, 
is unique to plasma cells and 
represents a good, selective 
target.10 While there may be 
host immune cells, including 
T cells, that do have some 
anti-myeloma effects, they 
are either eliminated or not 
available. This makes some-
thing like BCMA-targeted T 
cells far more effective.

Q: What are the 
key criteria that 

determine whether a 
patient with MM is eligible 

to receive CAR T therapy?
LONIAL: Many of the trials that 
use CAR T cells have varying 
eligibility criteria. The easiest 
trials to get into right now 
are those enrolling patients 
with refractory myeloma who 
have progressed on anti-CD38 
antibodies and proteasome 
inhibitors and do not have 
another available treatment 
option.3 There are certainly 
several trials that are looking 
at first relapse and second 
relapse that are currently 
ongoing (Table 1). If we are 
fortunate to have an approval 
of a CAR T-cell therapy in my-
eloma in this year, it will likely 
be in the setting of refractory 
myeloma with a median of 
4 to 5 prior lines of therapy; 
those are the trials that are 
furthest along and have been 
reported to date.

Q: What are some 
of the latest key 

findings from clinical trials 
investigating CAR T-cell 
therapy for patients with 
MM?
LONIAL: One of the key pieces of 
information that is beginning 
to come out now with longer 
follow-up is that patients 
who achieve deep responses, 
whether it is early complete 
remission (ie, within 30 days) 
or minimal residual disease 
(MRD)-negative complete 
remission between 3 and 6 
months following treatment, 
seem to have very long dura-
tions of remission. It appears 
at least from early data that 
the median progression-free 
survival (PFS) is somewhere 
between 9 and 12 months, de-
pending upon which product 
you look at, which will proba-
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bly be relatively stable. In fact, 
interim data from an ongoing 
study evaluating LCAR-B38M 
in China reported that patients 
achieving MRD-negative com-
plete remission have ongoing 
remission durations of greater 
than 2 years.13 Essentially, not 
only can we achieve responses 
with CAR T cells, but trying 
to figure out how to increase 
the fraction of patients that 
achieve MRD-negative com-
plete remission between 3 
and 6 months is likely to help 
patients have better long-term 
outcomes.

Q: In patients with MM 
who relapse after 

initially responding to CAR 
T therapy, which factors 
would you consider in 
determining the most 
appropriate subsequent 
therapy?

LONIAL: If patients relapse post–
CAR T-cell therapy, the first 
question I have in my mind 
is, are there still CAR T cells 
present in the blood? And if 
there are, is there a way to turn 
on those CAR T cells that may 
have been “put to sleep,” if 
you will, or exhausted through 
antitumor mechanisms that 
exist within the body? And in 
that situation, we will think 
about using PD-1 inhibition 
or immunomodulatory agents. 
There have been case reports, 
and we have had patients who 
have re-responded when we 
take that approach in the con-
text of relapse post-CAR T-cell 
therapy. If a patient does not 
have CAR T cells present in 
the blood, then we are looking 
for a different target, perhaps 
something new, in a phase 1 
or phase 2 study, or another 
way to target BCMA. One of 

the things that is somewhat 
unique in myeloma and dif-
ferent from ALL is that most 
CAR T cell failures do not 
lose expression of BCMA, 
whereas many patients with 
progressing ALL lose CD19 
expression.14 Using a BC-
MA-targeted approach from 
another treatment, whether it’s 
an antibody-drug conjugate or 
it’s a bio-specific, may be a dif-
ferent option in that situation.

Q: What are some 
clinical best 

practices in mitigating 
CRS and neurotoxicity in 
patients receiving CAR T 
therapy?
LONIAL: One of the first things 
to note is that the incidence 
of severe CRS and severe 
neurotoxicity in patients with 
MM and patients receiving 
BCMA-directed CAR T cells 

is much lower than in the 
CD19 experience that we 
have seen in ALL and large-
cell lymphoma. While it is an 
issue, there is certainly a much 
lower frequency of severe 
toxicities than for those other 
diseases. However, the keys are 
early and quick intervention. 
There does not appear to be a 
downside to giving tocilizum-
ab early in patients who have 
grade 1 or 2 CRS. Patients 
who develop neurotoxicity, 
while it is a rare event, can also 
respond to early intervention. 
Whether it is using steroids 
or other immunomodulators, 
intervening early is the best 
way to prevent severe grades 
of CRS and neurotoxicity.

Q: What is the rationale 
for key emerging 

targets of novel CAR-T 
therapies that are being 

CMECAR T MULTIPLE MYELOMA

285O N C O L O G Y ®C A N C E R N E T W O R K . C O M

TABLE 1. Select Investigational BCMA-Targeted CAR T-Cell Therapies for MM
Investigational agent Clinical trial identifier Key eligibility 

criteria
Preliminary 
efficacy

Preliminary safety

Bb212116 

NCT02658929
R/R MM following 
≥3 prior lines of 
therapy

N = 33
ORR, 85%
CR, 45%

Grade ≥3 AEs: neutropenia 
(85%), leukopenia 
(58%), anemia (45%), 
thrombocytopenia (45%).

NCT03651128
(phase 3 KarMMa-3 study)

R/R MM NR NR

LCAR-B38M13,17

NCT03090659 
phase 1/2

R/R MM
N = 17
ORR, 88%
CR, 76%

Grade ≥3 AEs: fever (47%), 
elevated AST (24%)

NCT03758417
phase 2

R/R MM
N = 57
ORR, 88%
CR, 74%

Grade ≥3 AEs: leukopenia 
(30%), thrombocytopenia 
(23%), elevated AST (21%), 
CRS (7%)

NCT04133636
phase 2

Newly-diagnosed 
and R/R MM

NR NR

Orvacabtagene autoleucel18 
(formerly JCARH125) NCT03430011

(phase 1/2 EVOLVE study)
R/R MM

N = 44
ORR, 91%
CR, 39%

Grade ≥3 AEs: neutropenia 
(55%), thrombocytopenia 
(44%), anemia (21%)

AE, adverse event; AST, aspartate aminotransferase; CR, complete response; NR, not reported; ORR, overall response rate; R/R, relapsed or refractory.
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evaluated in early-phase 
clinical trials for the 
treatment of MM?
LONIAL: Other targets are be-
ing evaluated as CAR T-cell 
targets in addition to BCMA. 
Some of them are tradi-
tional myeloma targets like 
SLAMF7, CD38, or CD138.4 
The disadvantages that those 
3 have is that their expression 
is not unique to plasma cells, 
which makes it possible to 
have on-target, off-tumor 
effects if those CAR T cells 
were highly effective. While 
they may not be the optimal 
targets, they are being evalu-
ated by a number of different 
groups around the world. A 
new and emerging target that 
many groups are interested in 
is known as GPRC5D (also 
called SCRH5).15 This target 
is relatively specific to plasma 
cells and may represent a du-
al-targeting strategy together 
with BCMA or a highly ef-
fective single target for MM. 
They are in very early stages 
of identifying immune targets 
for MM beyond BCMA. 

Q: Which patients with 
MM would you 

consider recommending 
clinical trial enrollment for 
CAR-T therapy?
LONIAL: In our center, we evalu-
ate clinical trial eligibility for 
every patient that walks in the 
door, no matter what stage of 
treatment or disease they have. 
But currently, the patients that 
are probably best-suited for 
a CAR T-cell trial are those 
that are triple-class refractory. 
Recognizing that we do have 
trials in first relapse, second 
relapse, and third relapse 
comparing more standard 

approaches with CAR T cells 
in the hopes that earlier use 
of CAR T cells may translate 
into better complete response 
rates and longer durations of 
remission. But that is some-
thing we have to test and has 
not yet been clearly proven.

Q: In what ways do you 
anticipate CAR T 

therapy being integrated 
into the standard of care 
for MM? Can CAR T 
therapy potentially replace 
HCT?
LONIAL: I think that CAR T 
cells being brought earlier and 
earlier into the disease course 
makes sense, especially since, 
being a live immune therapy, 
there is the potential to induce 
a group of memory T cells that 
might last longer than the life 
of that original CAR T cell. 
This induction might lead to 
longer-term surveillance and 
suppression of myeloma than 
with many traditional thera-
pies, where once the treatment 
is stopped, the myeloma has 
an opportunity to grow again. 
The ideal situations to use 
this kind of treatment are still 
being defined. For instance, 
in a patient with low-level 
disease positivity, trying to 
wipe that out with a CAR 
T cell certainly makes a lot 
of sense. Ongoing trials are 
comparing induction therapy 
and transplant versus CAR 
T-cell therapy as consolidation 
with a short period of main-
tenance for both. Those trials 
will help answer the question 
about the optimal time and 
place for a CAR T cell. It is 
our hope that the earlier use 
of CAR T cells will result in 
longer remission because the 

health of the T cells from the 
donor may be better earlier 
in the disease course, but this 
remains unknown. The only 
way to answer those questions 
is through well-designed trials 
to see whether CAR T cells 
can, in fact, be more effective 
earlier in the disease course 
and ultimately replace HCT.
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KRAS G12C occurs in 13% of patients (1 in 8) with NSCLC,
comparable to the prevalence of all EGFR mutations.1,2 Identifying these 

patients and learning more about the KRAS G12C mutation is a high priority.

Learn more about Finding The UNSEEN 13 at FindKRASG12C.com

EGFR, epidermal growth factor receptor; KRAS, Kirsten rat sarcoma; 
NSCLC, non-small cell lung cancer.
References: 1. Biernacka A, et al. Cancer Genet. 2016;209:195-198. 
2. Ahmadzada T, et al. J Clin Med. 2018;7:153. 
© 2020 Amgen Inc. All rights reserved. USA-510-80065 3/20

USA-510-80065_DSE Full Pg Ad (Cancer Network) Home of Journal Oncology_R06.indd   1USA-510-80065_DSE Full Pg Ad (Cancer Network) Home of Journal Oncology_R06.indd   1 5/12/20   12:58 PM5/12/20   12:58 PMONC0720_CV3_Amgen UnSeen_FP AD.indd   3ONC0720_CV3_Amgen UnSeen_FP AD.indd   3 6/25/20   2:29 PM6/25/20   2:29 PM



Providing Education for Oncologists
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