
MUCH HAS BEEN WRITTEN in recent months about the fi rst decade 
of payment reform since adoption of the Aff ordable Care Act, 
including the role that the Center for Medicare and Medicaid 
Innovation (CMMI) has played in the transition from traditional 
fee-for-service to value-based payment.1,2 Radiation oncology 
continues to represent an excellent opportunity to test episode-
based payments across numerous disease sites. An ideal alternative 
payment model (APM) would reward radiation oncologists for 
participation in a value-based payment arrangement that grants 
them the freedom to make care delivery decisions based on patient 
needs and in accordance with clinical guidelines. 

PAYMENT MODELS

Radiation Oncology’s Role in the Next 
Chapter of Payment Reform
Anne Hubbard, MBA

PATHWAYS

Use of COTA Nodal Address 
Highlights Variance in Cancer 
Care Cost: An Interview With 
Donald M. Berwick, MD, MPP
Mary Caffrey

SPENDING MORE TO CARE for one patient than for 
another, even when those patients have similar 
clinical characteristics, is among the widely acknowl-
edged cost drivers in health care.1,2 Both CMS and 
commercial payers tackled this problem in cancer 
care with alternative payment models, including the 
Oncology Care Model (OCM); these models put a 
spotlight on outlier cases or identify physicians who 
stray too often from recognized pathways.3,4

POLICY

ACCC and ASCO Collaborative 
Targets Disparities in Cancer 
Clinical Trials 
Rose McNulty

RACIAL DISPARITIES IN CANCER CARE have long 
existed, and an ongoing collaboration between the 
Association of Community Cancer Centers (ACCC) 
and the American Society of Clinical Oncology 
(ASCO) aims to address those disparities with novel 
strategies and practical solutions. 

The collaboration, which came to fruition over 
the summer, is specifi cally designed to reduce racial 
and ethnic disparities in clinical trial participation, 
where ethnic minority populations are continually 
under-represented. Recent research has found 
that Black patients make up just 4% to 6% of trial 
participants,  despite representing 15% of all cancer 
patients, and Hispanic participants about 3% to 6%, 
despite making up 13% of all patients with cancer.1,2 
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LESS TOXICITY. Tanya Siddiqi, 
MD, of City of Hope, explains 
how the newly approved CAR 
T-cell therapy liso-cel promises 
effectiveness in refractory 

large B-cell lymphoma with less likelihood of 
serious adverse events from cytokine release  
syndrome, SP52.

IMMUNOTHERAPY IN LUNG CANCER.
A study shows that certain patients with 
non–small cell lung cancer are more likely 
to respond to novel treatments than others, 
based on the presence of a human leukocyte 
antigen, SP55.

SCREENINGS DROP 
DURING COVID-19. Data 
reported by Kaiser Permanente 
and the American College of 
Surgeons are showing drops in 

mammography and lung cancer screenings, 
along with a rise in lung cancer biopsies due 
to a rise in deferred care that experts fear 
could reduce long-term reductions in cancer 
mortality, SP59-SP60.

DISCUSSIONS IN PARP INHIBITORS.
Experts interviews address the use of PARP 
inhibitors in ovarian cancer, where they 
have been used since 2014, and in prostate 
cancer, where olaparib was approved only 
last year, SP61.

OPPORTUNITIES IN GENE THERAPY.
More than 3 years after FDA approved 
the fi rst chimeric antigen receptor (CAR) 
T-cell therapy, the number of gene and 
cell therapies seems poised to soar, with 
approvals coming in cancer and other 
conditions, SP51.
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Fixed costs, such as those for a linear accelerator, may not give radiation 
oncologists as m ch  e i ility to re ce costs as e icare offi cials o l  li e  
accor ing to those or ing on alternative payment mo els in the fi el .
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E D I T O R I A L  B O A R D

WE ARE IN THE GREATEST PERIOD
of innovation cancer care to date. 
Each day, there is an advance in ge-
nomic testing, patient risk stratifi -
cation, a targeted therapeutic or an 
immuno-oncologic agent, a cellular 
therapeutic, or a new approach 
to care. This astounding rate of 

innovation is far outpacing our ability to systemat-
ically assimilate these treatments into practice and 
align payment in an eff ective way to incentivize an 
ever-evolving defi nition of best practice. As current 
systems struggle to adapt to this new reality, the cul-
ture of medicine and systems of care are, thankfully, 
inherently conservative. There is a sense of caution 
around new technologies and payment models that 
is frequently at odds with the ever-accelerating pace 
of innovation. The “plan-do-check-act” culture is 
deeply embedded in our systems of care. Far too 
often during my residency and fellowship pro-
grams, I heard senior attending physicians use the 
term “bold” as a pejorative indictment rather than 
a compliment. This desire to ensure patient safety 
is essential; yet, there are enough patients whose 
unmet needs might be served by rapid integration of 
new technologies that we fi nd ourselves at a tension 
point in the evolution of cancer care.

In Silicon Valley, where former apricot and cherry 
orchards now burst with silicon wafers and lines of 
code that have changed human experience, innova-
tors rally around the idea of ‘fl ying the plane while 
you build it.” This paradigm is “rooted in the idea 
of ‘iterative’ software development—ship it and 
fi x it and ship it again—in contrast to the earlier 
approach of tinkering for years and fi nally ship-
ping.”1 This model does not ignore safety, function-
ality, or investor dollars; instead, it is grounded in 
the need to transcend the limitations of a slower, 
more plodding model of producing change. The 
metaphor is an apt one for bringing innovation 
at a faster pace to cancer care—while we should 
never undermine safety, our patients’ urgent needs 
demand that we move faster and even embrace a 
sense of “boldness” in moving forward.

In this issue of Evidence-Based Oncology™ we 
see a foreshadowing of what this future could look 
like and how we may learn to move forward, safely 

at an ever-accelerating pace. With this issue of EBO, 
we shift from cover themes to regular departments; 
both our Targeted Therapies & Immuno-Oncology 
section, featuring an interview with Tanya Siddiqi, 
MD, and our AJMCtv section cover advances in 
treatment technology that promise more eff ec-
tive, less toxic treatments for patients with unmet 
needs. In our Precision Medicine section, we 
review advances in lung cancer treatment, empow-
ered by innovations in genomic testing, that have 
improved patient survival and quality of life for 
patients with advance cancer. Our Payment Model 
feature reviews the challenges of bringing cost 
transparency and predictability to cancer care in 
the area of radiation oncology. In our Pathways 
interview with the health care quality visionary 
and former CMS Administrator Don Berwick, MD, 
MPP, we learn about the importance of using care-
fully curated clinical data to create a more robust 
risk-segmentation model to discern the relationship 
between the individual clinical risk of a patient and 
the cost of care. 

Given the transcendent technologies arriving 
in the cancer care domain, we need to embrace 
a new boldness in integrating and incentivizing 
patient access to care. This demands evolution of 
our payment systems to recognize the unique risk 
and clinical needs of patient care, while reducing 
low value care in our system. It is possible to create 
a system that brings speed, safety, access, and 
innovation to patients impacted by a diagnosis 
of cancer. The ability to navigate the opportuni-
ties and challenges of this new paradigm brings 
with it the ability to improve care disparities, 
increase the value-centricity of care, and ensure 
that care becomes iteratively and more deeply 
patient-centered. ◆

Joseph Alvarnas, MD
EDITOR-IN-CHIEF

R E F E R E N C E

1.  Walker R. Build the plane while you’re flying it. The Christian 

Science Monitor. Published March 24, 2016. https://www.csmonitor.

com/The-Culture/The-Home-Forum/2016/0324/Build-the-plane-

while-you-re-flying-it. Accessed February 4, 2021.
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Flying the Plane While You Build It
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A payment payment model in radiation oncology must be about delivering better care, not just cutting costs, according to 
a leading professional society. 
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READERS OF EVIDENCE-BASED ONCOLOGY™ are 
familiar with regular updates on chimeric antigen 
receptor (CAR) T-cell therapy and the surrounding 
challenges in reimbursement. With this issue, we 
present the commitment of MJH Life Sciences™ to 
covering developments in gene therapies beyond 
their role in cancer care—from sickle cell disease, to 
cardio fi brosis, to autoimmune conditions, and more.

A little more than 3 years ago, then-FDA 
Commissioner Scott Gottlieb, MD, heralded a 
“new frontier” in announcing approval of the fi rst 
CAR T-cell therapy, tisagenlecleucel, to treat Bcell 
precursor acute lymphoblastic leukemia. A second 
therapy, axicabtagene ciloleucel (axi-cel), came 
shortly after that for diff use large B-cell lymphoma, 
but it took until the summer of 2020 for the FDA to 
approve a third therapy, brexucabtagene autoleucel, 
for mantle cell lymphoma. 

But it appears that the world of gene and cell 
therapy is ready to explode. The number of treat-
ments and the variety of conditions to be treated 
are expected to soar in the next few years. This issue 
includes an overview, “The Untapped Potential of 
Cell and Gene Therapy,” as well as a focused inter-
view with leading scientist Tanya Siddiqi, MD, of City 
of Hope, our Strategic Alliance Partner in Duarte, 
California. This National Cancer Institute-designated 
cancer center has been a pioneer in development 
of CAR T-cell therapy; Siddiqi was an investigator 
for ZUMA-1, which led to the approval of axi-cel, 
and the TRANSCEND NHL trial for lisocabtagene 
maraleucel (liso-cel), which analysts expect will be 
approved early this year. 

Of course, this is just the beginning. MJH Life 
Sciences™ has created GeneTherapyLive.com, a 
multidisciplinary platform to connect readers with 
updates, interviews, and other content from across 
our brands that relate to gene and cell therapies. 
Among other topics, GeneTherapyLive.com will cover 
issues in oncology, neurology, ophthalmology, hema-
tology, enzyme disorders, and reimbursement.

Gene and cell therapy are interconnected with 
precision medicine, and this issue features an 
interview with Donald M. Berwick, MD, the Harvard 
Medical School professor and former CMS admin-
istrator. Investigators from Cota found wide varia-
tion in cancer care delivery, even within the same 
hospital system, with patients not getting on the right 
pathway or receiving too much ancillary care. As the 
use of gene and call therapies increases, cost is an 
unavoidable roadblock—which makes the need to 
limit unnecessary variation in care more important 
than ever. The Cota Nodal Address can off er a good 
start, Berwick reports.

Enjoy this issue of Evidence-Based 
Oncology™, and we welcome your feedback on 
GeneTherapyLive.com. ◆

Sincerely,

Mike Hennessy Sr
CHAIRMAN AND FOUNDER

Our Commitment to 
Covering Gene Therapies
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Development of gene and cell therapies is expected to take off in the next few years. Bristol-Myers Squibb received 
approval for a chimeric antigen receptor (CAR) T-cell therapy for recurrent large B-cell lymphoma that has less toxicity than 
earlier CAR T-cell products.

C O N T I N U E D  F R O M  S P 4 4

E V I D E N C E - B A S E D  O N C O L O G Y
F E B R U A RY  2 0 2 1

Volume 27, Issue 2

INSIDE THE ISSUE

SP52

EBO_02_2021_00_02TOC.indd   45 2/10/21   2:34 PM



Introduction
According to National Comprehensive Cancer Network guidelines, sequential 
single-agent cytotoxic chemotherapy, such as paclitaxel or protein-bound 
paclitaxel, is recommended for recurrent or metastatic breast cancer (mBC).1

For patients with incurable malignancies, when oral drugs’ efficacy and adverse 
effect (AE) profiles are comparable with those of intravenous (IV) options, the 
oral drugs are perceived to afford a greater quality of life.2 Benefits of oral admin-
istration may include patient convenience and reduction of discomfort due to 
avoidance of hospital and infusion center visits for invasive drug administration. 
Avoidance of IV drug administration eliminates the risk of infusion reactions and 
the need for premedication with agents such as steroids and antihistamines.3,4

In addition, oral chemotherapy might be associated with cost savings, given that 
less time is required in clinic because of home administration.5 Among IV and 
oral chemotherapies of similar efficacy, surveys have shown that most patients 
would prefer oral over IV chemotherapy.2,6

To date, oral formulations of agents such as paclitaxel have not been possible 
because of poor absorption into the bloodstream as a result of the active 
excretion by P-glycoprotein (P-gp). P-gp is an active efflux pump that prevents 
the absorption of substrates (such as taxanes) across the intestinal epithelium 
into the systemic circulation.7 Encequidar is an investigational, potent, highly 
selective P-gp inhibitor that blocks intestinal P-gp, allowing for better absorption 
of oral paclitaxel into the bloodstream, thereby eliminating the infusion-related 
AEs associated with IV paclitaxel.8 Oral paclitaxel and encequidar is the first 
oral taxane plus P-gp inhibitor that demonstrated a significant improvement in 
confirmed overall response rate and overall survival compared with IV paclitaxel 
in findings from its phase 3 trial. Compared with IV paclitaxel, this oral therapy 
was also associated with a lower risk of neuropathy and alopecia but a higher 
incidence of hematologic and gastrointestinal AEs.8

The objective of this study was to estimate the costs associated with home 
administration of oral paclitaxel and encequidar compared with clinic/office 
administration of IV paclitaxel (175 mg/m2) and protein-bound paclitaxel from a 
US payer perspective in patients with mBC. 

Methods
Model Structure and Assumptions
A Microsoft Excel–based cost-calculator model was constructed from a US payer 
perspective to calculate aggregated costs associated with home administration 
of oral therapy vs clinic/office administration of IV therapy over a 6-month 
treatment duration (Figure 1). 

The target population for this model included patients with mBC with any 
receptor status. For the base case analysis, a health plan with 10,000 treated 
patients with mBC was assumed, with 30% assumed to have Medicare insur-
ance. The model evaluates patients starting on the following treatments: 

• (A) ORAL PACLITAXEL AND ENCEQUIDAR: home administration (both 
medications are taken once daily for 3 consecutive days each week)

• (B) IV PACLITAXEL (175 MG/M2): office/clinic infusion (once every 3 weeks)
• (C) PROTEIN-BOUND PACLITAXEL (260 MG/M2): office/clinic infusion 

(once every 3 weeks)

The cost-calculator model included all direct costs (pertaining to payers) 
related to administration of the oral or IV therapies; these included drug admin-
istration (drug preparation and equipment, supplies and resources required 
for administration), premedications and concomitant medications, oncologist 
office visits, laboratory testing, and administration-related AEs. Administration-
related costs included any costs associated with the administration, including 
use of local anesthesia; IV access; access to indwelling IV, subcutaneous catheter, 
or port; flush at conclusion of infusion; standard tubing, syringes, and supplies; 
and preparation of chemotherapy agent.9 Laboratory testing included routine 

Cost of Home vs Clinic Administration  
of Paclitaxel in Metastatic Breast Cancer
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Abstract
OBJECTIVES: To estimate the costs associated with home admin-
istration of oral paclitaxel and encequidar (novel P-glycoprotein 
pump inhibitor allowing oral paclitaxel bioavailability) compared 
with clinic office administration of intravenous (I ) paclita el 
(175 mg/m2) and protein-bound paclitaxel in US patients with 
metastatic breast cancer. 

STUDY DESIGN: Economic analysis.

METHODS: A cost calculator was constructed from a payer’s 
perspective including all costs related to administration of the 
chemotherapies, including drug administration, premedications 
and concomitant medications, oncologist office visits, laboratory 
testing, and administration-related adverse events. Total admin-
istration cost per patient per month (PPPM) and 6-month costs 
per patient were estimated for oral paclitaxel and encequidar, 
175 mg/m2 I  paclita el, and protein-bound paclita el. Three 
scenarios for oral paclita el and encequidar, a weekly I  paclita el 
scenario (80-100 mg/m2), and univariate sensitivity analyses 
were conducted. 

RESULTS: Home administration of oral paclitaxel and encequidar 
was associated with a total administration cost of $523 PPPM, 

.  lower than once-every- -weeks I  paclita el (1 5 mg m2; 
$1469 PPPM) and 63.8% lower than protein-bound paclitaxel 
(260 mg/m2; $1445 PPPM). Difference in costs was driven largely 
by higher administration and premedication costs associated 
with I  therapies. Scenario analyses showed that increased 
clinical experience with home administration of oral paclitaxel 
and encequidar was associated with reduction in cost of care 
associated with its administration over time. For the weekly I  
(80-100 mg/m2) paclitaxel scenario, the total administration cost 
was $2510 PPPM (4.8 times higher than for oral paclitaxel and 
encequidar). Univariate sensitivity analysis demonstrated that the 
model findings were robust.

CONCLUSIONS: Home administration of oral paclitaxel and ence-
quidar was associated with lower administration costs compared 
with once-every- -weeks I  paclita el (1 5 mg m2) and protein-
bound paclitaxel, resulting in potential cost savings for payers. 
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tests conducted alongside chemotherapy, including 
complete blood count (CBC) and comprehensive 
metabolic panel (CMP). Only AEs of grade 3 or 4 
directly related to administration route (oral and IV) 
were included in the model (ie, allergic and injection 
site/infusion reactions, nausea/vomiting, diarrhea). 

Assumptions 
The model considers only outcomes and costs that 
are associated with the specific route and setting 
of administration of each drug therapy, including 
severe administration-related AEs (ie, grade 3 or 
4). Since the focus of the study was to estimate 
costs associated with administration only, the drug 
costs of encequidar, oral paclitaxel, IV paclitaxel, 
and protein-bound paclitaxel were not included in 
the analysis. The drug-specific clinical efficacy (eg, 
overall survival) and AEs (other than administra-
tion-related) were considered equal and were not 
included in this analysis. All patients were assumed 
to be on chemotherapy for the entire 6 months 
with 100% adherence to medication and office visit 
and lab testing schedules. To make comparisons 
uniform, each month was assumed to be composed 
of 28 days, and all therapies were assumed to have 
started on week 1 of the first month. 

Data Sources and Input Parameters
Table 1 summarizes the input parameters and data 
sources included in the model. The model was popu-
lated with data from 3 primary sources: a targeted 
review of the peer-reviewed literature, the preliminary 
AE rates of oral paclitaxel and encequidar from the 
phase 3 clinical trial,8 and expert oncologist opinion.

Three breast cancer oncologists (experts) based 
in large academic institutions in different US 
geographic locations, with a mean of 8 to 10 years 
of clinical practice experience, were interviewed to 
obtain their opinions on practice patterns with IV 
and oral therapies in patients with mBC. Specifically, 
the interviews aimed to capture data about: (1) drug 
administration schedule, including premedications; 
(2) the frequency of oncologist visits, home nurse 
visits, and lab testing; (3) premedications; (4) moni-
toring of patients for AEs; and (5) administration- 
related AE risk. Two rounds of teleconference panel 
sessions were conducted with the experts to obtain 
data. The first session with each expert was a 1:1 
interview, and the second interview session was a 
group interview that involved discussion of previous 
answers to reach consensus among the experts. 

RESOURCE UTILIZATION 

For oral paclitaxel and encequidar, base case 
analysis data for frequency of oncologist office 
visits and lab testing were obtained from expert 
interviews. The dosing schedule for oral paclitaxel 
and encequidar was provided by Athenex’s product 
information. For IV paclitaxel (175 mg/m2) and 
protein-bound paclitaxel, frequency of IV adminis-
tration was captured from their package inserts.10,11

Frequency of oncologist visits and lab testing for IV 
therapies was derived from expert opinion. 

COSTS 

For all therapies, cost of an oncologist visit 
was derived from the 2020 CMS Physician Fee 

Schedule.12 Medicare 
costs for lab testing 
(CBC and CMP) were 
derived from the 2020 
Clinical Laboratory Fee 
Schedule. Commercial/
private insurer costs for 
lab testing were based 
on mean commercial 
reimbursement 
amounts obtained from 
laboratory pricing and 
reimbursement data 
available from Sparrow 
Health System.13,14 

Cost for premedi-
cation (the antiemetic 
ondansetron) for oral 
paclitaxel and ence-
quidar was estimated 
from 2020 Average Sales 
Pricing data from CMS.15

For IV and protein-
bound paclitaxel, 
administration and 
premedication/concom-
itant medication costs 
were estimated from a 
retrospective database 
study evaluating the 
cost components 
for administering a 
single-agent IV breast 
cancer drug to women 
with mBC in the 
United States.16 Based 
on the distribution of 
individual components 
in mean cost per 
IV-administration visit, 
costs for administration 
and premedication/
concomitant medica-
tions were estimated 
for IV paclitaxel and 
protein-bound pacli-
taxel. Premedications/
concomitant medica-
tions for IV therapies 
included antiemetic 
agents (eg, palonosetron, granisetron), saline 
solution, dextrose water, corticosteroids (eg, dexa-
methasone), heparin, antihistamine (eg, diphen-
hydramine), and histamine-2 receptor antagonists 
(eg, ranitidine). 

Only those AEs of grade 3 or 4 that were related to 
the specific route of administration were included 
in the model (ie, allergic and injection site/infusion 
reactions, nausea/vomiting, diarrhea). The rates of 
grade 3 or 4 AEs were based on preliminary phase 3 
clinical trial data for oral paclitaxel and encequidar,8

package inserts for IV and protein-bound paclitaxel, 
and expert opinion.10,11 Administration-related AE 
costs per event were derived from an oncology 
budget impact study. This study estimated costs 
of managing AEs (grade 3 or 4) by identifying each 
AE with specific diagnosis codes and associated 

resource use and costs from the Healthcare Cost and 
Utilization Project data.17

Outcomes and Analysis
Outcomes were assessed over a 6-month treatment 
duration. The primary outcomes of the model were 
the total costs associated with home administration 
of oral paclitaxel and encequidar and clinic/office 
administration of IV paclitaxel (175 mg/m2) and 
protein-bound paclitaxel per patient per month 
(PPPM), as well as 6-month costs per patient. The 
outcomes were calculated for the entire duration 
of treatment by summing all individual component 
costs. All costs were inflated to 2019 US dollars using 
the Medical Care Consumer Price Index.18

In addition, 3 scenario analyses were conducted 
for oral paclitaxel and encequidar to evaluate the 

Take-Away Points
Home administration of oral paclitaxel and encequidar was 
associated with a total administration cost of $523 per patient per 
month (PPPM), 64.4% lower than intravenous (IV) administration 
of paclitaxel (175 mg/m2; $1469 PPPM) and 63.8% lower than 
protein-bound paclitaxel (260 mg/m2; $1445 PPPM) in patients 
with metastatic breast cancer.

• Conventional cytotoxic IV chemotherapies require substantial 
resources at the place of infusion and are associated with 
severe toxicities. 

• Encequidar, a highly selective P-glycoprotein inhibitor, allows 
absorption of oral paclitaxel into the bloodstream, thereby 
eliminating infusion-related adverse effects. 

• Findings from this study indicate that home administration of oral 
paclitaxel and encequidar may result in cost savings for payers.

Administration 
related

Oncologist 
office visit

Lab evaluation 
(CBC and CMP)

Premedications

Administration-
related adverse 
event costs

Total 
administration 

costs

Home administration
(oral paclitaxel 
and encequidar) 

Office/clinic administration 
(IV paclitaxel and protein-
bound IV paclitaxel)

PAYER PERSPECTIVE (6 MONTHS OF THERAPY)

FIGURE 1. Framework of the Cost of Administration Model: Home Oral 
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impact of varying key clinical inputs on the cost of 
administration. These scenarios modeled varying 
frequencies of oncologist office visits and lab testing 
to demonstrate the impact on cost of home admin-
istration once oncologists gained experience with 
the new regimen. They were (1) decreased frequency 
of lab testing after 3 months of treatment initiation, 
(2) decreased frequency of lab testing after 1 month 
of treatment initiation, and (3) decreased frequency 
of oncologist visits and lab testing after 1 month of 
treatment initiation.

In this cost analysis, IV paclitaxel (175 mg/m2), 
the FDA-approved dose of IV paclitaxel for the 
treatment of mBC that is given every 3 weeks, was 
included to maintain consistency with the phase 
3 trial of oral paclitaxel and encequidar. However, 
an additional “weekly IV paclitaxel” scenario 
was conducted in which weekly IV paclitaxel 
(80-100 mg/m2) was included as an alternative 
regimen because it is another dosage of IV pacl-
itaxel commonly used in clinical practice for the 
treatment of mBC. 

Univariate sensitivity analyses were conducted to 
determine the extent to which uncertainty inherent 
to the model inputs affected the modeled outcomes 
when the inputs were varied 1 at a time. The high 
and low values of clinical inputs for oral paclitaxel 
and encequidar (such as oncologist visits and lab 
testing frequencies) were based on clinical relevance 
determined by experts or literature. Clinical 
meaningfulness pertains to minimum or maximum 
number of oncologist/lab visits that would be 
required based on clinical experience, so rather than 
varying these variables by 30%, clinically relevant 
values were selected.

All other inputs were varied to 30% higher and 
30% lower than the base case values to analyze the 
impact on results. Oncologist visits and lab testing 
frequencies of IV therapies were not varied in the 
sensitivity analyses, as schedules for those dosing 
regimens are well established. 

Results
Base Case 
The results of the base case analysis are shown in 
Table 2. The base case analyzed the per-patient 
per-month (PPPM) cost of home administration 
of oral paclitaxel and encequidar compared with 
clinic/office administration of IV paclitaxel (175 mg/
m2) and protein-bound paclitaxel for a treatment 
duration of 6 months for 10,000 patients with mBC 
with 30% of patients covered by Medicare. 

The total administration costs for oral paclitaxel 
and encequidar, IV paclitaxel (175 mg/m2), and 
protein-bound paclitaxel were $523 PPPM, $1469 
PPPM (2.8 times higher than oral paclitaxel and 
encequidar), and $1445 PPPM (2.8 times higher than 
oral paclitaxel and encequidar), respectively. The 
difference in costs was driven largely by higher costs 
for administration and for premedication associated 
with IV therapies. The total administration cost 
PPPM for oral paclitaxel and encequidar was 64.4% 
lower than for IV paclitaxel (175 mg/m2) and 63.8% 
lower than for protein-bound paclitaxel. 

Scenario Analysis
The results of the scenario analyses are shown in 
Table 3. The 3 scenario analyses showed that with 
decreasing frequency of oncology office visits and 
lab tests, as oncologists gained more experience 
with the home administration of oral paclitaxel 
and encequidar, 7% to 28% reductions of the cost 
of care associated with its administration would 
occur in the base case analysis. For the weekly 
IV paclitaxel scenario, the total administration 
cost for weekly IV paclitaxel (80-100 mg/m2) was 
$2510 PPPM (4.8 times higher than oral paclitaxel 
and encequidar).

Sensitivity Analysis
Detailed results of the 1-way sensitivity analysis 
are shown in Supplementary Table 1. Figure 2 
shows the input variables that resulted in maximum 
variability in home administration of oral paclitaxel 
and encequidar cost PPPM. Cost (PPPM) of home 
administration of oral paclitaxel and encequidar 
varied the most when the frequency and cost of 
oncologist office visits, frequency of CBC lab visits, 
and incidence and cost of nausea/vomiting were 

TABLE 2. ase ase nalysis es lts  ome ral ministration vs ffice linic  ministration for m

Outcome
Oral paclitaxel 
and encequidar

IV paclitaxel
 (175 mg/m2)

Protein-bound  
paclitaxel

Total administration cost: PPPM $523 $1469 $1445 

Total 6-month administration cost: per patienta $3140 $8817 $8669 

(a) Administration costs NA $4702 $4812 

(b) Visits, labs, and premedications $2212 $3900 $3401 

(c) Administration-related AEs $928 $215 $456 

Total 6-month administration cost: all patients $31,399,411 $88,167,676 $86,688,628

 a verse event  m  metastatic reast cancer   not applica le  PPP  per patient per month.
a otal month a ministration costs per patient are compose  of a  a ministration costs   visits  la s  an  preme ications  an  c  a ministration relate  s. 

TABLE 1. o el np ts an  heir ata So rces for the ase ase nalysis month a ministration per 
patient  of ome ral ministration vs linic ffice  ministration for m

Variable
Oral paclitaxel 
and encequidar

IV paclitaxel  
(175 mg/m2)

Protein-bound 
IV paclitaxel

Source

6-month resource utilization 

Oncologist office visits n 9 9 9

Expert opinion
ab evaluations n

CBC 24 9 9

CMP 12 9 9

Administration costs NA $522.40 $534.71 [16]

Visits, labs, and premedications: costs

Oncologist office visit $151.09 $151.09 $151.09

[12-16]

ab evaluation CBC  

Medicare $10.60 $10.60 $10.60

Private $21.28 $21.28 $21.28

ab evaluation CMP  

Medicare $14.20 $14.20 $14.20

Private $40.16 $40.16 $40.16

Premedications $29.95 $231.78 $176.34

Administration-related AEs (grade 3 or 4)

Allergic and injection site/infusion reaction

[7,10,11,17]

expert opinion

Incidence NA 1.0% 1.0%

Cost of managing/event NA $8268.96 $8268.96

Nausea vomiting

Incidence 6.8% 0.7% 4.0%

Cost of managing/event $7280.00 $7280.00 $7280.00

Diarrhea

Incidence 5.3% 1.0% 1.0%

Cost of managing/event $8167.04 $8167.04 $8167.04

 a verse event   complete loo  co nt  P complete meta olic panel   intraveno s  m  metastatic reast cancer   not applica le.
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increased or decreased by approximately 30%. 
By varying each model input 1 at a time, the cost 
of home administration of oral paclitaxel and 
encequidar increased by a maximum of $68 PPPM 
compared with the base case analysis, indicating 
that the model was robust. 

Discussion
In oncology, including mBC, cytotoxic chemo-
therapy is primarily administered IV rather than 
orally.19 The advantages of oral chemotherapy could 
be multifold. Compared with IV chemotherapy, 
it provides ease of administration with respect to 
timing and location (ie, home setting). Oral chemo-
therapy also has the potential to provide relatively 
prolonged treatment exposure as compared with IV 
infusions. Use of oral chemotherapy can potentially 
result in reduced health care resource utilization 
of outpatient infusion-related services. Overall, 
oral therapy could result in better quality of life 
than parenteral administration.20 However, oral 
administration of many anticancer agents, including 
paclitaxel, has not been possible due to poor 
absorption into the bloodstream due to the active 
excretion by P-gp in the intestinal cells.7 Studies have 
shown that when administered with encequidar, a 
highly specific intestinal P-gp inhibitor, oral pacli-
taxel achieves therapeutic blood levels and is more 
efficacious than IV paclitaxel in patients with mBC.4,8

In the current study, a cost calculator model 
demonstrated that, from a US payer perspective, 
home administration of oral paclitaxel and 
encequidar was associated with much lower total 
administration cost PPPM than clinic/office admin-
istration of IV paclitaxel (175 mg/m2) and protein-
bound paclitaxel, assuming equal efficacy and safety 
other than administration-related AEs. Findings 
show that home administration of oral paclitaxel 
and encequidar may result in potential cost savings 
for payers. The immediate cost savings associated 
with oral paclitaxel and encequidar from the payer’s 
perspective for a 6-month treatment duration 
were approximately $940 PPPM compared with IV 
chemotherapies. The key drivers of cost savings were 
found to be the lower administration costs and the 
much lower premedication costs associated with 
home administration of oral therapy. 

The findings from this study are consistent 
with those of other pharmacoeconomic studies 
that compared costs associated with oral vs 
IV chemotherapies. Cassidy et al conducted a 
cost-effectiveness study of oral capecitabine and IV 
5-fluorouracil/leucovorin (5-FU/LV) in patients with 
Dukes’ C colon cancer, wherein incremental direct 
costs (ie, chemotherapy, treatment administration 
visits, hospitalization, and management of AEs) and 
societal costs (ie, time and travel) were assessed. 21

The study results showed that compared with 5-FU/
LV, capecitabine was the dominant treatment: It was 
associated with almost half of the direct costs (£3176 
vs £6829), one-fifth of the societal costs (£381 vs 
£1699), and better outcomes. Although capecitabine 
had higher acquisition costs, its associated costs for 
administration, management of AEs, and patient 
travel and time were much lower than those of 
5-FU/LV.21 Similarly, Lay et al conducted a cost mini-
mization analysis (assuming equal efficacy) of oral 

vinorelbine and IV chemotherapies (vinorelbine, 
gemcitabine, paclitaxel, and docetaxel) for treatment 
of patients with non–small cell lung cancer. They 
found that IV chemotherapies were associated with 
costs per patient that were 1.2 to 2.3 times higher 
than those of oral vinorelbine (£3746, £5332, £5977, 
and £6766, respectively, vs £2888).22

Strengths and Limitations
Our study has numerous strengths. The model 
accounted for all costs related to administration of 
the treatments, including administration supplies 
and IV preparation, premedications/concomitant 
medications, oncologist office visits, laboratory 
testing, and administration-related AEs. Although 
real-world practice patterns for our investigational 
oral drug combination are not yet known, 2 rounds 
of thorough expert interviews were conducted with 
oncologists specializing in the treatment of mBC 
to understand the potential resource utilization 
and practice patterns that would be associated 
with this therapy. Furthermore, in-depth scenario 

analyses projected to be associated with increased 
clinical experience of prescribing this new regimen, 
involving variations in the frequency of oncologist 
and lab-testing visits, were created; univariate 
sensitivity analysis was also conducted to test 
the robustness of the model. In addition to these 
scenario analyses, an additional comparator—
weekly IV paclitaxel (80-100 mg/m2)—was included, 
as it is a routinely used dose of IV paclitaxel in 
clinical practice. Findings from all scenario analyses 
showed cost savings associated with home adminis-
tration of oral paclitaxel and encequidar. 

Since this was an early-stage study aiming to 
understand costs associated only with adminis-
tration of oral and IV chemotherapy in different 
settings, the analysis assumed equal efficacy and 
safety (other than administration-related AEs) 
among the therapies, and drug acquisition costs 
were not included. Differential efficacy and safety 
profile and inclusion of drug acquisition costs 
will impact the overall economic value associated 
with this oral regimen. Once the pricing of oral 

TABLE 3. Scenario nalysis for m  ome ral vs linic ffice  ministration

  Total cost PPPM

Scenario Description
6-month 

utilization
Oral paclitaxel 
and encequidar

IV paclitaxel
(175 mg/m2)

Protein-bound 
paclitaxel

Weekly IV 
paclitaxel scenarioa  

(80-100 mg/m2)

Base case
CBC: weekly 24

 $523 

 $1469  $1445 $2510

CMP: biweekly 12

Scenario 1 

CBC  weekly for first  months, 
biweekly for ne t  months

18

 $489 
CMP  biweekly for first  months, 
monthly for ne t  months

9

Scenario 2 

CBC  weekly for first month, 
monthly for ne t 5 months

9

 $451 
CMP  biweekly for first month, 
monthly for ne t 5 months

7

Scenario 3 

Oncologist office visit  
once every  weeks

6

 $376 
CBC  weekly for first month, 
monthly for ne t 5 months

9

CMP  biweekly for first month, 
monthly for ne t 5 months

7

 a verse event   complete loo  co nt  P complete meta olic panel   intraveno s  m  metastatic reast cancer  PPP  per patient per month.
aWee ly  paclita el scenario  mg m2 on ays   an   of a ay cycle  oncologist office visit  once every  ee s   an  P ee ly on the ay of 
chemotherapy. 

FIGURE 2. ost PPP  es lts of Way Sensitivity nalysis  ome ministration of ral 
Paclita el an  nce i ar for m

 complete loo  co nt  m  metastatic reast cancer  PPP  per patient per month.
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paclitaxel and encequidar has been set, additional 
key information for payers will be available from 
other economic evaluations, including budget 
impact analysis. 

The model was constructed from the perspective 
of US payers; hence, only payer-related direct costs 
for each administration setting were included. 
It will be important to investigate the impact of oral 
paclitaxel and encequidar from a patient’s perspec-
tive. These could include both direct costs, such as 
out-of-pocket expenses for the chemotherapy and 
travel for infusions, and indirect costs, such as lost 
productivity associated with IV chemotherapy. 

Our study had several limitations. First, only 
a 6-month treatment duration was assumed in 
the analysis given the lack of real-world data on 
treatment duration of oral therapy. It is possible 
in the real-world setting that the duration of 
oral chemotherapy could be longer than that of 
fixed-duration IV chemotherapies. Second, an 
assumption of 100% adherence to medication and 
lab testing was made. While adherence might vary 
in real-world practices, it was important to make 
this assumption in the study to understand the 
complete resource utilization (ie, lab testing, office 
visits) and costs associated with administration of 
agents in different settings. Third, cost inputs were 
derived from multiple sources. However, extensive 
univariate analyses were done to verify the robust-
ness of the model. Fourth, for the private insurer 
costs of lab testing, mean commercial reimburse-
ment amounts were used in the analysis. However, 
there could be a high variability in commercial lab 
testing costs. Finally, while there may be provider 
incentives associated with the prescribing of IV 
therapies, those were not included in the analysis 
due to high variability. 

Conclusions
This study found that home administration of oral 
paclitaxel and encequidar was associated with total 
administration cost of $523 PPPM, a cost 64.4% 
lower than that of once-every-3-weeks IV paclitaxel 
(175 mg/m2, $1469 PPPM) and 63.8% lower than 
that of protein-bound paclitaxel (260 mg/m2; 
$1445 PPPM). The findings indicate that home 
administration of oral paclitaxel and encequidar 
may result in potential cost savings for payers. ◆
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EXCITEMENT TOOK WING in the scientifi c community in the early 
1990s, when the fi rst gene therapy trial showed signifi cant success, 
only to crash at the end of the decade with a patient’s tragic death.

More than 20 years later, the excitement is back and greater 
than before. Although safety remains a concern, investigators are 
breaking ground in cell and gene therapy, and many believe that 
ultimately, a string of cancer cures will follow.

“We can absolutely cut the number of cancer deaths down so 
that one day in our lifetimes it can be a rare thing for people to die 
of cancer,” said Patrick Hwu, MD, president and CEO of Moffi  tt 
Cancer Center in Florida and among gene therapy’s pioneers. “It 
still may happen here and there, but it’ll be kind of like people 
dying of pneumonia. It’s like, ‘He died of pneumonia? That’s kind 
of weird.’ I think cancer can be the same way.”

The excitement returned in spades in 2017 when the FDA 
signed off  on a gene-therapy drug for the fi rst time, approving the 
chimeric antigen receptor (CAR) T-cell treatment tisagenlecleucel 
(Kymriah; Novartis) for the treatment of Bcell precursor acute 
lymphoblastic leukemia. At last, scientists had devised a way to 
reprogram a person’s own T cells to attack tumor cells. 

“We’re entering a new frontier,” said Scott Gottlieb, MD, then the 
FDA Commissioner, in announcing the groundbreaking approval.

Gottlieb wasn’t exaggerating. The growth in CAR T-cell treatments 
is exploding. Although only a handful of cell and gene therapies are 
on the market, FDA offi  cials predicted in 2019 that the agency will 
receive more than 200 investigational new drug applications per 
year for cell and gene therapies, and that by 2025, it expects to have 
accelerated to 10 to 20 cell and gene therapy approvals per year.1

“Essentially, you can kill any cancer cell that has an antigen that 
is recognized by the immune cell,” Hwu said. “The key to curing 
every single cancer, which is our goal, is to have receptors that 
can recognize the tumor but don’t recognize the normal cells.” 
Receptors recognizing and then attacking normal cells is what can 
cause toxicity.

Cell therapy involves cultivating or modifying immune cells 
outside the body before injecting them into the patient. Cells may 
be autologous (self-provided) or allogeneic (donor-provided); they 
include hematopoietic stem cells and adult and embryonic stem 
cells. Gene therapy modifi es or manipulates cell expression. There 
is considerable overlap between the 2 disciplines.

Juliette Hordeaux, PhD, senior director of translational research 
for the University of Pennsylvania’s gene therapy program, is 
cautious about the FDA’s predictions, saying she’d be “thrilled” 
with 5 cell and/or gene therapy approvals annually. 

“For monogenic diseases, there are only a certain number of 
mutations, and then we’ll plateau until we reach a stage where we 
can go after more common diseases,” Hordeaux said.

“Safety has been the main brake around adeno-associated virus 
vector (AAV) gene therapy,” added Hordeaux, whose hospital’s 
program has the institutional memory of both Jesse Gelsinger’s 
tragic death during a 1999 gene therapy trial as well as break-
throughs by Carl June, MD, and others in CAR T-cell therapy. 
“Sometimes there are unexpected toxicity [events] in trials.…I 
think fi guring out ways to make gene therapy safer is going to be 
the next goal for the fi eld before we can even envision many more 
drugs approved.”

In total, 3 CAR T-cell therapies are now on the market, all 
targeting the CD19 antigen. Tisagenlecleucel was the fi rst. Gilead 

Sciences received approval in October 2017 for axicabtagene 
ciloleucel (axi-cel; Yescarta), a CAR T-cell therapy for adults with 
large B-cell non-Hodgkin lymphoma. Kite Pharma, a subsidiary 
of Gilead, received an accelerated approval in July 2020 for 
brexucabtagene autoleucel (Tecartus) for adults with relapsed or 
refractory mantle cell lymphoma. 

On February 5, 2021, the FDA approved another CD19-directed 
therapy for relapsed/refractory large B-cell lymphoma, lisocabta-
gene maraleucel (liso-cel; JCAR017; Bristol Myers Squibb). The 
original approval date was missed due to a delay in inspecting a 
manufacturing facility (see related article, SP52). 

Idecabtagene vicleucel (ide-cel; bb2121; Bristol Myers Squibb) 
is under priority FDA review, with a decision expected by March 
31, 2021. The biologics license application seeks approval for 
ide-c el, a B-cell maturation antigen–directed CAR therapy, to treat 
adult patients with multiple myeloma who have received at least 3 
prior therapies.2

The number of clinical trials evaluating CAR T-cell therapies has 
risen sharply since 2015, when investigators counted a total of 78 
studies registered on the ClinicalTrials.gov website. In June 2020, 
the site listed 671 trials, including 357 registered in China, 256 in 
the United States, and 58 in other countries.3

Natural killer (NK) cells are the research focus of Dean Lee, MD, 
PhD, a physician in the Division of Hematology and Oncology 
at Nationwide Children’s Hospital. He developed a method for 
consistent, robust expansion of highly active clinical-grade 
NK cells that enables repeated delivery of large cell doses for 
improved effi  cacy. This fi nding led to several fi rst-in-human 
clinical trials evaluating adoptive immunotherapy with expanded 
NK cells under an FDA Investigational New Drug application. He 
is developing both genetic and nongenetic methods to improve 
tumor targeting and tissue homing of NK cells. His eff orts are 
geared toward pediatric sarcomas.

“The biggest emphasis over the past 20 to 25 years has been 
cell therapy for cancer, talking about trying to transfer a specifi c 
part of the immune system for cells,” said Lee, who is also director 
of the Cellular Therapy and Cancer Immunology Program at 
Nationwide Children’s Hospital, at The Ohio State University 
Comprehensive Cancer Center – Arthur G. James Cancer Hospital, 
and at the Richard J. Solove Research Institute. 

The Pivot Toward Treating COVID-19 and Other Diseases
However, Lee said, NKs have wider potential. “This is kind of a 
natural swing back. Now that we know we can grow them, we can 
reengineer them against infectious disease targets and use them 
in that [space],” he said.

Lee is part of a coronavirus disease 2019 (COVID-19) clinical trial, 
partnering with Kiadis, for off -the-shelf K-NK cells using Kiadis’ 
proprietary platforms. Such treatment would be a postexposure 
preemptive therapy for treating COVID-19. Lee said the pivot 
toward treating COVID-19 with cell therapy was because “some of 
the very early reports on immune responses to coronavirus, both 
original [SARS-CoV-2] and the new [mutation], seem to implicate 
that those who did poorly [overall] had poorly functioning NK cells.”

The revolutionary gene editing tool CRISPR is making its initial 
impact in clinical trials outside the cancer area. Its developers, 
Jennifer Doudna, PhD, and Emmanuelle Charpentier, PhD, won 
the Nobel Prize in Chemistry 2020. »

The Untapped Potential 
of Cell and Gene Therapy
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For patients with sickle cell disease (SCD), CRISPR was used to 
reengineer bone marrow cells to produce fetal hemoglobin, with 
the hope that the protein would turn deformed red blood cells 
into healthy ones. National Public Radio did a story on one patient 
who, so far, thanks to CRISPR, has been liberated from the attacks 
of SCD that typically have sent her to the hospital, as well from the 
need for blood transfusions.4

“It’s a miracle, you know?” the patient, Victoria Gray of Forest, 
Mississippi, told NPR. 

She was among 10 patients with SCD or transfusion-dependent 
beta-thalassemia treated with promising results, as reported by the 
New England Journal of Medicine.5 Two diff erent groups, one based 
in Nashville, which treated Gray,5 and another based at Dana-Farber 
Cancer Institute in Boston,6 have reported on this technology.

Stephen Gottschalk, MD, chair of the department of bone marrow 
transplantation and cellular therapy at St Jude Children’s Research 
Hospital, said, “There’s a lot of activity to really explore these 
therapies with diseases that are much more common than cancer.”

Animal models use T cells to reverse cardiac fi brosis, for 
instance, Gottschalk said. Using T cells to reverse pathologies 
associated with senescence, such as conditions associated with 
infl ammatory clots, are also being studied.

Hordeaux said she foresees AAV being used more widely to 
transmit neurons to attack neurodegenerative diseases.

“The neurons are easily transduced by AAV naturally,” she said. 
“AAV naturally goes into neurons very effi  ciently, and neurons are 
long lived. Once we inject genetic matter, it’s good for life, because 
you don’t renew neurons.”

Logistical Issues
Speed is of the essence, as delays in producing therapies can be 
the diff erence between life and death, but the approval process 
takes time. The process of working out all kinks in manufacturing 
also remains a challenge. Rapid production is diffi  cult, too, 
because of the necessary customization of doses and the need to 
ensure a safe and eff ective transfer of cells from the patient to the 
manufacturing center and back into the patient.7

Other factors that can slow down launches include insurance 
coverage, site certifi cation, staff  training, reimbursement, and 

patient identifi cation. The question of how to reimburse has not 
been defi nitively answered; at this point, insurers are being asked 
to issue 6- or even 7-fi gure payments for treatments and therapies 
that may not work.8

“CAR T, I think, will become part of the standard of care,” 
Gottschalk said. “The question is how to best get that accom-
plished. To address the tribulations of some autologous products, 
a lot of groups are working with off -the-shelf products to get 
around some of the manufacturing bottlenecks. I believe those 
issues will be solved in the long run.” ◆
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MORE THAN 3 YEARS after the FDA approved the fi rst options 
in chimeric antigen receptor (CAR) T-cell therapy, Bristol Myers 
Squibb (BMS) and Juno Therapeutics received word February 5, 
2021, that lisocabtagene maraleucel (liso-cel) was approved for the 
treatment of relapsed or refractory (R/R) large B-cell lymphoma, 
following progression after at least 2 prior therapies.1

The approval for liso-cel, to be sold as Breyanzi, followed a 
lengthy approval process that saw the termination of a contingent 
value rights (CVR) agreement. That deal would have paid investors 
if the FDA approved liso-cel by December 31, 2020.On November 
16, 2020, BMS announced that the FDA would not meet its target 
approval date due to the agency’s inability to complete inspections 
at a third-party manufacturing site, because of travel restrictions 
related to the coronavirus disease 2019 (COVID-19) pandemic.2

Like its predecessors, liso-cel targets CD19, a surface glycopro-
tein seen in B-cell development that remains present when the 
cells become malignant. According to information from BMS, the 
liso-cel CAR mechanism features the following:

• an anti-CD19 single-chain variable fragment targeting 
domain for antigen specifi city

• a transmembrane domain
• a 4-1BB costimulatory domain intended to increase T-cell 

proliferation and persistence
• a CD3-zeta T-cell activation domain

In addition, liso-cel’s distinct manufacturing process creates 
a defi ned composition of CD8+ and CD4+ T cells, which may 
reduce product variability; however, the drugmaker states, 
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“The clinical significance of defined composi-
tion is unknown.”3 

During the JP Morgan conference on January 
11, 2021, BMS CEO Giovanni Caforio, MD, said 
he was “confident” in the future of liso-cel as a 
“differentiated” CAR T-cell therapy.4 Along with 
the approval, BMS launched Cell Therapy 360, an 
online program that gives updates for patients and 
physicians on when they can expect their CAR T 
therapy to arrive to their treatment center, along 
with support services. Patients treated with liso-cel 
will be able to monitor their condition post-infusion 
with disposable wearable technology connected to a 
smartphone, according to an email from BMS.

For insights on what the arrival of liso-cel could 
mean in the treatment landscape, Evidence-Based 
Oncology™ (EBO) turned to Tanya Siddiqi, MD, 
director of the chronic lymphocytic leukemia 
program at Toni Stephenson Lymphoma Center 
and associate clinical professor, Department of 
Hematology & Hematopoietic Cell Transplantation, 
at City of Hope in Duarte, California.

Siddiqi was an investigator for ZUMA-1,5 which led 
to the approval of axicabtagene ciloleucel (axi-cel), 
sold as Yescarta, and the TRANSCEND NHL trial6 for 
liso-cel. She has addressed major scientific meetings 
on the challenge of managing the toxicities associated 
with CAR T-cell therapy—and discussed how liso-cel 
represents a step forward over its predecessors.

This interview, conducted before the BMS 
announcement, has been edited for clarity and length.

AJMC®: We’re anticipating an FDA decision on 
liso-cel before the end of the year. Can you discuss 
the need of the patients who would take this new 
CAR T-cell therapy?

SIDDIQI: For CAR T-cell therapy targeting CD19-
positive B-cell lymphomas—specifically aggressive 
B-cell lymphomas—we already have a couple of 
FDA-approved options. The question is: What is 
liso-cel? How is it different? Why would people 
pick this over other things? In the trials that we’ve 
conducted, we found that liso-cel seems to have 
lesser toxicity in terms of the specific CAR T-cell 
adverse effects of cytokine release syndrome (CRS) 
or hyperinflammation, as well as neurotoxicity. 
We’ve just seen fewer severe adverse events so 
much so that at some [cancer] centers across the 
country, we’ve been able to give liso-cel CAR T 
cells to patients in the clinic or outpatient setting 
rather than having to admit them to the hospital, 
depending on the patient’s situation.

Those are the strengths of liso-cel—less toxicity 
and thus, a better chance of giving it in the outpatient 
setting with hospital admission available to anyone 
who develops a fever or other advese effects. This 
means fewer days of inpatient hospitalization for 
these patients, so it may be less costly overall. I 
don’t think the efficacy is necessarily different—
meaning that it seems to work as well as the other 
FDA-approved products already commercially 
available. But for the reasons that I’ve listed, I think it 
might be a very good option for older patients, maybe 
patients who are bit more frail, or younger patients 
who just don’t want to be admitted to the hospital—
they just want to try to do it in the outpatient setting.

EBO: You touched on this already, but can you 
discuss how Iiso-cel differs from earlier CAR T-cell 
therapies—both in the way it’s manufactured and 
how it works, and what that reduced variability 
means for patients?

SIDDIQI: Liso-cel is manufactured in a way that it 
gives very precise, equal numbers of CAR T cells 
that are labeled CD4 and CD8, in a 1:1 ratio. All of us 
have T cells to fight infections with, and these T cells 
are what we take from patients. Then, we modify 
them in the lab by genetic engineering in order to 
produce CAR T cells so that now instead of looking 
for infections, these CAR T cells are going to look for 
B-cell lymphoma cells and fight lymphoma.

The other products are given back to patients as 
a bag of CAR T cells mixed with potentially varying 
ratios of different types of T cells—CD4+, CD8+, etc. 
With liso-cel, the manufacturing process actually 
separates out the CD4+ and CD8+ types of T cells 
first, and then manufactures CAR T cells out of them 
separately. So when we give the cells back to patients, 
we give it in a 1:1 ratio of CD4+ and CD8+ cells. We 
know exactly how many CD4+ and how many CD8+ 
T cells these patients receive. And the thought is, the 
researchers and the drug manufacturer feel that this 
helps to have an expectation of what expansion you 
will have of these cells in the body.

Therefore, we potentially have an idea of what 
type of side effects or how severe the side effects 
might be. It may limit some of those side effects, 
or at least make them a little bit more predict-
able or controlled.

EBO: That’s a great way to shift to your own work on 
length of stay due to CRS. What do we know about 
the key variables in determining whether a patient 
will experience an adverse effect that requires an 
extended stay in the hospital, and can more be done 
to avoid lengthy hospital stays?

SIDDIQI: That’s a very important question. Because 
lengthy hospital stays, especially in the [intensive 
care unit], really add to the bill and the financial 

burden of these treatments. We know that people 
who have a big burden of disease going into CAR 
T-cell therapy, meaning they have a lot of lymphoma 
in their bodies, they tend to be at higher risk for 
more side effects like CRS and neurotoxicity, 
probably because there’s so much inflammation 
that’s generated while these CAR T cells are trying to 
fight the lymphoma. What we know is that people 
who come to us for CAR T cells with lesser disease 
might have fewer side effects potentially and a better 
overall outcome.

So we always try to advise our referring physi-
cians, and educate patients, at conferences, to try 
to send these patients to us before they are at the 
end of the line—before they’ve tried and failed 
everything, and now there’s just rampant disease. 
[At that point,] you’re dealing with a situation where 
the patient is going to have more adverse effects 
and will not be able to tolerate the CAR T cells as 
well. Instead, if they fail two lines of therapy and 
the disease is still small in volume, but it’s starting 
to progress, we can treat them more effectively with 
CAR T cells and with fewer side effects potentially.

EBO: That brings up the next topic: There have 
been discussions that CAR T-cell therapy should be 
given earlier during treatment. As you said, if it’s 
not given as the last resort, patients might respond 
better. Where do you see those patterns heading 
in the future? And would that be truer for some 
patients than others?

SIDDIQI: With aggressive diffuse large B-cell 
lymphoma, there’s about a 60% to 70% chance of 
curing that in the frontline setting. With the line of 
chemoimmunotherapy, you can cure 60% to 70% of 
patients so that it never comes back. But the rest of 
them—when it just relentlessly keeps coming back 
and it’s hard to cure—once those patients relapse 
they tend to keep relapsing. So our mainstay in the 
relapse setting is to give them salvage chemoimmu-
notherapy, collect stem cells, and take them to autol-
ogous stem cell transplantation if they’ve achieved 
a remission with the salvage chemotherapy. If 
they haven’t achieved remission with that salvage 
chemotherapy, then they should go on to CAR T-cells 
directly instead of waiting and trying more and more 
chemotherapies. After failing second-line therapy, 
the FDA approval allows us to try CAR T-cells. There 
are studies that are now ongoing that are comparing 
CAR T-cells to autologous stem cell transplantation 
after failing first-line therapy. So once patients 
relapse the first time, these studies are comparing 
giving them salvage chemotherapy and transplant, 
versus taking them straight to CAR T-cells. Once we 
have that data, we’ll know better whether we can do 
CAR T-cells even earlier in the lines of therapy.

EBO: We’ve been hearing for some time more about 
allogeneic or off-the-shelf therapies. What progress 
has been made on in that technology?

SIDDIQI: I’m not too involved with these trials 
myself, but I know we have trials at City of Hope that 
are ongoing with off-the-shelf therapy. What I can 
tell you is that it’s very attractive in that you don’t 
have to collect T-cells from patients, keeping their 

“We always try to advise our 
referring physicians, and educate 
patients, at conferences, to try 
to send these patients to us 
before they are at the end of 
the line—before they’ve tried 
and failed everything, and now 
there’s just rampant disease. [At 
that point,] you’re dealing with 
a situation where the patient is 
going to have more side effects 
and will not be able to tolerate 
the CAR T cells as well.”

— Tanya Siddiqi, MD, associate clinical professor, 
Department of Hematology & Hematopoietic Cell 

Transplantation, City of Hope
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lymphoma under control while these T cells then go 
to the lab and CAR T-cells are manufactured in 2 to 
4 weeks depending on which product it is, and then 
they come back and get infused. With off -the-shelf 
products, you can just grab it and go as soon as you 
know the patient needs it.

The initial concerns were because the cells are 
not from the patient themselves—the cells are from 
donors. Across the board there might be concerns of 
rejection and what’s called graft-versus-host disease 
and things like that. So far, I don’t think in the trial 
they’ve come up with such adverse eff ects to any 
signifi cant extent. What I don’t know is whether 
they’ve come up with a good result yet. Is it looking 
like the benefi ts of taking off -the-shelf CAR T-cells 
are as good as autologous CAR T cells, meaning 
patients’ own CAR T cells? I think that remains to be 
seen. If they are, then it’s much easier to use off -the-
shelf CAR T cells. 

EBO: How is COVID-19 aff ecting the clinical trial 
process for CAR T-cell therapy?

SIDDIQI: When the pandemic kind of started surging 
early in the year, and when we went into lockdown 
mode from March onward, we and other centers 
across the country took a lot of steps to slow down 
our clinical trial enrollment. Our staff  started 
staggering who would come into work which day of 
the week and who could work from home. For those 
in the clinical trials offi  ce, there was a lot of need 
for safety and logistical reasons for us to slow down 
enrollment onto clinical trials. And there were other 
questions, such as, who would take care of patients 
at home once we discharged them after they 
received CAR T cells? What if their caregivers were 
exposed and got sick? Logistically, it was diffi  cult to 
safely do many trials, especially CAR T-cell trials and 
transplants earlier in the year.

Since the end of summer, we ramped up again, 
and we’re now doing as many transplants and 
CAR T cells as we were probably doing last year. 

So, we’re pretty much all the way up again, but I 
don’t know how this winter will go because COVID 
is surging again.

As far as just CAR T cells themselves, we had to 
also think about travel for the cells because Juno 
Therapeutics is in Seattle, and Kite Pharma is here 
in Los Angeles, but Novartis is elsewhere. Just the 
movement of these cells was a concern because of 
travel restrictions during COVID-19. But as far as I 
know, the companies did not lose that commitment. 
They told us, we’ll get the cells to you, we will fi nd a 
way to do it. I don’t think any patients went without 
cells who should have received cells.

EBO: What advice do you have for community 
oncologists interested in CAR T-cell therapy for 
their patients?

SIDDIQI: There’s good news for community physi-
cians. We may soon have a therapeutic option of 
liso-cel CAR T-cell therapy which seems to have 
lesser adverse eff ects. So, this might make things 
cheaper due to less need for hospitalization poten-
tially without compromising the chance of cure. We 
want these patients to try CAR T-cell therapy sooner 
rather than later in their relapses. You can always 
try multiple cycles of chemotherapy at some other 
time if you relapse again, but if you can be cured 
with CAR T cells such that you never need treatment 
again, why not try that fi rst? For the patients who 
respond well to CAR T cells, the treatment works 
extremely well. And that’s the holy grail: to fi nd the 
cure for all patients.

Maybe only half the patients will currently have 
a very good and durable response—but those 
patients may never relapse again. So why not try it 
sooner rather than later? And of course, we’re always 
looking for trial patients, because now we need to 
improve these results even further. So, community 
oncologists should also refer for trials, because I 
think that it’s very important to have trials with 
diff erent combinations—CAR T cells plus another 

immunotherapy agent—to see if we can improve 
upon the response rates even more. ◆
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Ide-cel CAR T-Cell Therapy Demonstrates 
Promise in Heavily Pretreated Myeloma
Read more at: http://bit.ly/3iSnGEx

a

PEER EXCHANGE™

Our Peer Exchange™ program provides a 
multistakeholder perspective on important 
issues that providers, pharmacists, payers, 

and patients grapple with as they step into 
the world of biosimilars.

NEWS
We provide the most 

up-to-date clinical, regulatory, 
business, and policy news in the 

rapidly changing 
world of biosimilars.

CONFERENCE COVERAGE
From clinical developments to policy 
concerns, we provide coverage of the 

top conferences on biologics 
and biosimilars.

Join The Center for Biosimilars® network at centerforbiosimilars.com

and patients grapple with as they step into 
the world of biosimilars.the world of biosimilars.

Health economics experts   Managed care professionals   Key clinical specialists.

Join The Center for Biosimilars® network to gain access to 
industry leading insights and engage with your peers.

The Center for Biosimilars® was cited in United States Senate testimony on prices and 
out-of-pocket costs for rheumatoid arthritis drugs.

As a preeminent resource, the Center for Biosimilars® provides relevant information on the 
current biosimilars landscape and its impact on advanced healthcare management.

Health economics experts   Managed care professionals   Key clinical specialists.Health economics experts   Managed care professionals   Key clinical specialists.

SP54   F E B R U A R Y  2 0 2 1  |  A J M C . C O M

TA R G E T E D  T H E R A P I E S  /  I M M U N O - O N C O L O G Y

EBO_02_2021_05_TargetedTherapies.indd   54 2/10/21   2:34 PM



THE FDA HAS APPROVED OSIMERTINIB (Tagrisso) for the adju-
vant treatment of patients with early-stage non–small cell lung 
cancer (NSCLC) with epidermal growth factor receptor–mutated 
(EGFRm) tumors.1 This marks the first FDA approval of an adju-
vant treatment for NSCLC with EGFR exon 19 deletions or exon 21 
L858R mutations.

The December 18, 2020, approval was based on results from the 
phase 3 ADAURA trial, in which osimertinib showed significant 
improvement in disease-free survival (DFS) in patients with 
stage II to IIIA NSCLC with EGFRm tumors and in the overall 
trial population of stage IB to IIIA EGFRm NSCLSC.2 The review 
was conducted under the FDA Oncology Center of Excellence’s 
Project Orbis, which allows concurrent submission and review of 
oncology drugs among international partners.

In the double-blind, phase 3 trial, patients with resected EGFRm 
NSCLC (n = 682) were randomized to receive either 80 mg of 
osimertinib (n = 339) orally once daily or a placebo (n = 343) after 
recovery from surgery with or without standard adjuvant chemo-
therapy for 3 years. The primary end point was DFS in stage I to 
IIIA disease, and secondary end points included DFS in the overall 
population, overall survival, and safety.

Adjuvant osimertinib reduced the risk of disease or death in 
patients with stage II to IIIA disease by 83% (HR, 0.17; 99.06% 
CI, 0.11-0.26; P < .001) compared with the placebo group. At 24 
months, 90% of the osimertinib cohort was alive and disease-free 
(95% CI, 84%-93%), compared with 44% of the placebo group.

Overall, 89% (95% CI, 85%-92%) of the participants in the study 
who received osimertinib and 52% (95% CI, 46%-58%) of patients 
in the placebo group were alive and disease-free at 24 months. The 
overall HR for disease recurrence or death was 0.20 for patients 
receiving osimertinib (99.12% CI, 0.14-0.30; P < .001).

“EGFR inhibitors in the advanced setting slow disease recurrence 
and provide palliation. But there’s always resistance that’s going to 
develop. But by using them earlier on, the hope is that we’re able 
to really cure patients. We get to disease when it’s at a much lower 

disease burden and fewer resistant cells,” ADAURA investigator 
Roy S. Herbst, MD, PhD, chief of medical oncology at Yale Cancer 
Center and Smilow Cancer Hospital, said in an interview.

The ability to utilize osimertinib in the earliest stages of disease 
is practice changing, Herbst said. He stressed the importance of 
testing for mutations early on in treatment and said his clinic at Yale 
will start screening patients and genomic profiling at the time of 
surgery to identify those who are eligible for adjuvant osimertinib.

Osimertinib has been approved as a first-line therapy for 
untreated metastatic NSCLS with EGFR exon 19 deletions or 
exon 21 L858R mutations since 2018,3 but this latest indication 
represents a patient population with a need for treatment options. 
An estimated 76% of lung cancer cases are NSCLC, and about 20% 
of those patients with have EGFRm NSCLC. In this population, 
about 30% have resectable disease and would be eligible for 
treatment with osimertinib in the adjuvant setting.

“We’re still waiting for survival [data] on this trial, but we’ve 
shown amazing disease-free survival benefits—83% improvement. 
And we’ve also shown fewer metastases to vital organs such as the 
brain,” Herbst said. “I think having this option now for patients 
is just so wonderful, especially a couple of months earlier than 
expected, and I think it’s going to take off very quickly. It was 
already being used, but of course it’s important to have the FDA 
approval for reimbursement, especially.” ◆
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FDA Approves Osimertinib for Adjuvant Treatment  
of Early-Stage EGFR-Mutated NSCLC

ROSE MCNULTY

IMMUNOTHERAPY CAN BE an important tool in 
cancer treatment, but as with most therapies, its 
effectiveness varies among patients for reasons that 
are not always clear. When it comes to non–small 
cell lung cancer (NSCLC), a study published in 
Nature investigated why NSCLC patients with a 
type of human leukocyte antigen (HLA) called B44 
were not more likely to respond to immunotherapy 
compared with patients lacking HLA-B44, when the 
opposite is generally true in melanoma.1

About half of the population has HLA-B44, and 
those people typically do well on immunotherapy 
for melanoma. But researchers at the UCLA Jonsson 
Comprehensive Cancer Center noticed that the 
same did not hold true in NSCLC, prompting 
them to investigate the mechanisms leading to the 
surprising finding. They chose B44 over other HLA-B 
supertypes because of its common occurrence, 
which allows for larger cohorts and therefore more 
statistically significant conclusions.

“Usually you would think that for 2 types of cancers 
that generally respond well to immunotherapy, there 
would be similar principles in terms of characteristics 
of patients who benefit, but that’s not the case in this 
instance,” Amy Cummings, MD, clinical instructor 
of hematology/oncology at the David Geffen School 
of Medicine at UCLA and member of the Jonsson 
Cancer Center, said in a press release.2

Researchers aimed to build on a previous study 
that found HLA-B44 presence did not benefit 

Certain NSCLC Patients Are More Likely  
to Respond to Immunotherapy, Study Results Show
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NSCLC patients the way it did melanoma patients. The new study 
analyzed a group of patients treated with pembrolizumab with 
more than 5 years of follow-up and available tissue samples to get 
more data on the connection between HLA-B44 and immuno-
therapy outcomes.

To fi nd out why patients with HLA-B44 have varied responses to 
immunotherapy in NSCLC versus melanoma, researchers also eval-
uated the mechanisms behind the diff erent responses and validated 
the fi ndings in publicly available NSCLC and melanoma cohorts.

When they performed whole-exome sequencing on melanoma 
and NSCLC tumors and blood samples, they found that diff erent 
responses to immunotherapy were associated with the diff erent 
mutations commonly found in each type of cancer. The presence 
of somatic mutations that lead to negatively charged glutamic acid 
anchors were indicators that NSCLC patients would see immuno-
therapy benefi ts similar to those seen in melanoma.

They analyzed treatment outcomes based on the neoepitopes, 
or peptides that the immune system recognizes as abnormal and 
targets with T cells, generated by the mutations. They predicted 
which neoepitopes would most eff ectively bind to HLA-B44 and 
be recognized by the immune system, then assessed treatment 
outcomes, including survival. They found that only NSCLC 
patients who had similar neoepitopes to those of melanoma 
patients were signifi cantly responsive to immunotherapy.

When NSCLC patients did have HLA-B44 and the melano-
ma-like neoepitopes, their responses were typically durable, 
lasting for years in some cases. That information could help 
researchers running clinical trials stratify patients in terms of how 
likely they are to respond to immunotherapy, Cummings said.

“Our analyses off er an opportunity to move beyond histologic 
associations toward mechanism-informed prognostic markers 

for patient stratifi cation: while B44, on average, is not predictive 
of ICB response in NSCLC, it may be for patients with NSCLC 
who exhibit favorable B44 neoepitopes with the converse true for 
patients with B44 melanoma without favorable B44 neoepitopes,” 
the authors wrote.

Authors noted that follow-up length varied and the study 
size (65 participants) was limited, but they concluded that the 
presence of certain neoepitopes does suggest immune toler-
ance and immunotherapy outcomes, which might explain the 
inconsistencies previously seen in immunotherapy response in 
patients with HLA-B44.

“From the time that we discovered the contradictory outcomes 
in HLA-B44 patients with melanoma and non–small cell lung 
cancer, we became fascinated by the mechanism that could 
explain this,” senior author Edward Garon, MD, MS, professor 
of hematology/oncology and director of the signal transduction 
and therapeutics program at the Jonsson Cancer Center, said in a 
statement. “While seeking this explanation, we gained important 
insight into how the immune system identifi es tumors. We hope 
to eventually harness these fi ndings to design therapies that 
can further enhance the immune response against tumors in 
specifi c patients.” ◆
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Possible Treatment dentifi ed for Aggressive NSC C Subset
Rose McNulty 

A POTENTIAL TREATMENT for patients 
with non–small cell lung cancer (NSCLC) with 
KRAS and LKB1 mutations was discovered by 
researchers from the Children’s Medical Center 
Research Institute (CRI) at the University of 
Texas Southwestern (CRI).1 Tumors with both 
mutations, known as KL tumors, are highly 
aggressive, and patients who have them usually 
do not respond to immunotherapy.

Individually, KRAS and LKB1 mutations can 
alter a patient’s metabolism and response to 
treatment. However, when both genes are 
mutated in the same tumor, the exact ways in 
which they promote tumor growth and metas-
tasis are not yet clear. But the recent study from 
the CRI found that inhibiting the hexosamine 
biosynthesis pathway (HBP), which allows 
cells to modify proteins, could be a potential 
treatment in those types of tumors.2

“We used to think that most tumors rely on the 
same handful of metabolic pathways to grow, 
but we’ve learned over the last decade that this 
is an oversimplifi cation. Instead, different tumor 
subclasses have particular metabolic needs 
arising from mutations in key genes,” study 
author Ralph DeBerardinis, MD, PhD, a professor 

at CRI and a Howard Hughes Medical Institute 
investigator, said in a statement. “Understanding 
how specifi c combinations of mutations promote 
tumor growth and metastasis may allow us to 
design tailored therapies for patients.”

In the study that led to the fi ndings, published 
in Nature Metabolism, the researchers 
compared the metabolic properties of geneti-
cally engineered KL tumors in mice with tumors 
with different mutations and with a normal lung. 
They found that in KL tumors, the HBP was acti-
vated. This is in line with previous research from 
the Ralph DeBerardinis Laboratory showing 
that KL cells reprogram carbon and nitrogen 
metabolism, promoting growth but increasing 
their sensitivity to certain inhibitors.3

KL tumor growth is fueled by a high rate 
of protein production, which is thought to 
require HBP activation. To inhibit that pathway, 
researchers targeted GFPT2, which they identi-
fi ed as a liability in  tumors. Targeting FPT  
did not have much effect on tumors with KRAS
mutations alone, but it did suppress KL tumor 
growth in the mouse models. These fi ndings 
suggest that GFPT2 could be a useful target in 
NSCLC with KRAS and LKB1 mutations.

Currently, there is no GFPT2 inhibitor, so 
researchers aim to look into blocking steps 
along the pathway, said Jiyeon Kim, PhD, 
the postdoctoral fellow who led the study 
with DeBerardinis.

Since no specifi c inhibitor against FPT  
exists, our next step is to see if blocking 
certain steps in the glycosylation pathway 
could be therapeutically benefi cial,  im said. 
“Ultimately we are looking for options that 
can help stop the growth and spread of these 
aggressive tumors.” ◆
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IN RECENT YEARS—and perhaps in reaction to rising health care 
costs and increased attention toward achieving greater efficiency 
out of current spending—various methodological frameworks 
have emerged that seek to assess the value of health care treat-
ments and interventions and inform pricing, coverage, and 
reimbursement decisions.

As these critical endeavors move forward, one factor is emerging 
with growing consensus: the need for value assessment research 
to be more inclusive of the patient perspective. And while great 
strides have been made to determine what outcomes truly matter 
to patients and therefore should be foundational to assessing 
and tracking value in health care, the field is lacking a means to 
align value with patient-centered outcomes (PCOs) that can be 
captured, measured, and operationalized.

Traditional value assessment methods, which rely on the 
conventional Quality Adjusted Life Year (QALY), have their 
limitations. In particular, basing a therapy’s value solely on the 
QALY may overlook some elements of value that matter most to 
patients, such as the treatment’s impact on their ability to work or 
stay active, the potential for reduced adverse effects, or the impact 
on family and caregivers.

These patient-derived value elements, such as the high 
caregiver burden experienced by family members and friends of 
patients diagnosed with complex diseases such as cystic fibrosis 
or multiple myeloma, the value of hope for treatment, and fear of 
contagion are often quantitatively excluded from traditional value 
assessment models.1 However, these costs can be substantial. 
A new study estimating the economic effects of coronavirus 
disease 2019 (COVID-19) found that China lost $275 billion during 
the Chinese Lunar New Year week due to the fear of conta-
gion.2 Ensuring such elements become a crucial part of the value 
conversation should be the end goal of any attempt to redefine 
measurements of treatment value.

But in order to ensure that value assessment accounts for what 
matters most to patients, we need a better understanding of the 
outcomes that are most important to patients. To date, some 
progress has been made on developing PCO measures, most of 
which have the goal of advancing research or clinical care.

Capturing the patient voice in value assessment has been an 
ongoing objective of the PhRMA Foundation’s Value Assessment 
Initiative.3 Investigators at the Patient-Driven Values in Healthcare 
Evaluation (PAVE) Center4 at the University of Maryland are working 
to develop a framework for identifying patient-driven value elements 
for chronic conditions, starting with chronic obstructive pulmonary 
disease (COPD), childhood allergies, and hepatitis C virus. 
A team at the University of Colorado’s Center for Pharmaceutical 
Value (PValue)5 is testing methods to allow greater flexibility 
in accounting for attributes most important to stakeholders in 
assessing value in health care. Others, including the Center for 
Enhanced Value Assessment (CEVA) at Tufts Medical Center6 also aim 
to incorporate broader elements of value into economic evaluations.

So where do we go from here?
First, we need to identify all pertinent PCOs by disease, and 

perhaps even by severity within a specific disease state. We can 
learn from a number of ongoing efforts that aim to identify 
specific core outcome sets by disease. The Core Outcome 
Measures in Effectiveness Trials (COMET) initiative,7 which seeks 
to establish comprehensive reviews and a searchable database of 

core outcomes sets, offers a useful model. Other efforts such as 
the ICHOM standard sets (International Consortium for Health 
Outcomes Measurement),8 and the Green Park Collaborative’s 
Core Outcomes Set Initiative9 are instructive as well.

These projects aim to establish a minimum set of core outcomes 
to be measured and reported in clinical studies for treatment of 
specific disease conditions and offer a useful model for how to 
incorporate patient perspectives into clinical research. However, 
it is not clear whether these efforts are sufficient to capture all 
pertinent PCOs, nor do these efforts appear to specifically link 
these core outcomes to treatment value.

We need to determine the degree to which existing activities are 
capturing pertinent PCOs and fill in the gaps where they may occur. 
Second, we must explore the effort to link all pertinent PCOs in a 
national repository that could serve as a go-to resource for anyone 
interested in understanding the value of health care interventions. 
This repository, which would organize key PCOs on a disease- 
specific basis, could serve as a “one-stop-shop” for researchers 
looking to build patient-centered comparative effectiveness 
research or include patient-centered value elements into economic 
models. Such a repository could also inform outcomes-based 
contracting, quality measurement, and regulatory decision-making.

Establishing a PCO repository will require the active support of 
all stakeholders, including the patient community, payers, health 
outcomes researchers, and providers with disease-specific expertise 
to make it part of their mission. Redefining current value assess-
ment methods in a manner that truly captures the patient perspec-
tive is a challenge for the entire health care community to tackle.

We have several steps to take before we can achieve such an 
endeavor, but working together to establish a common repository 
of PCOs will bring us closer to a health care system that offers the 
value all stakeholders are seeking. ◆

A U T H O R  I N F O R M AT I O N
Sachin Kamal-Bahl, PhD, is president of COVIA Health Solutions. Bryan Luce, PhD, MBA, is an 
affiliate professor at the University of Washington School of Pharmacy.
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Azacitidine Is Shown to Improve Overall, 
Relapse-Free Survival in Older Adults 
With AML

OLDER ADULTS WITH ACUTE myeloid leukemia (AML) saw increased overall 
survival (OS) and relapse-free survival (RFS), as well as preserved quality of life 
(QOL), following oral administration of azacitidine as maintenance therapy, 
according to study data published in the New England Journal of Medicine.1

The formulation of azacitidine used in the phase 3, randomized, dou-
ble-blind, placebo-controlled QUAZAR AML-001 study was CC-486 (Onureg; 
Bristol Myers Squibb [BMS]), “a hypomethylating agent that is not bioequiv-
alent to injectable azacitidine,” the authors noted. As a result, CC-486 is not 
interchangeable with the intravenous and subcutaneous forms of azacitidine, 
BMS officials said in a statement announcing the FDA approval in September.2

In the study, with its primary end point of OS and secondary end points of 
RFS and health-related QOL, a 300-mg dose of CC-486 was administered each 
day for 14 days of a 28-day cycle. The 472 participants were randomized 1:1 to 
receive CC-486 (n = 238) or placebo (n = 234) between May 2013 and October 
2017, and the data cutoff point was July 15, 2019. CC-486 was given for a 
median of 12 (range, 1-80) cycles and placebo, 6 (range, 1-73) cycles.

Results show significant improvement in both OS and RFS with the use of 
CC-486. There was a 40% increase of OS compared with placebo; the CC-486 
and placebo groups saw a median OS from randomization of 24.7 vs 14.8 
months (P < .0001), respectively. For RFS, there was a 53% difference: 10.2 vs 4.8 
months (P < .0001). Median follow-up was 41.2 months.

The trial was conducted as 148 sites in 23 countries. The median patient age 
was 68 (range, 55-86) years. Eligibility criteria included the following:

• Being 55 years or older
• Having newly diagnosed de novo AML (91%) or secondary AML and 

intermediate- or poor-risk cytogenetic characteristics (86%) at diagnosis
• Not being eligible for hematopoietic stem-cell transplantation
• Being in complete remission with/without complete blood count recovery
• Having a screening Eastern Cooperative Oncology Group score of 0 to 3

Before trial enrollment, all patients also received induction, while 78% of 
the CC-486 group and 82% of the placebo group received at least 1 course of 
consolidation chemotherapy. The median time from induction therapy to 
randomization was 4.0 months; for complete remission to randomization 
it was 85.0 days.

Additional findings show an ongoing survival advantage with CC-486 vs 
placebo at the 1- and 2-year marks for OS. At 1 year, approximately 72.8% and 
55.8% (difference, 17 percentage points; 95% CI, 8.4-25.6), respectively, were 
alive, whereas at 2 years, 50.6% and 37.1% (difference, 13.5 percentage points; 
95% CI, 4.5-22.5) were.

“An overall survival benefit was observed with CC-486 regardless of whether 
patients had received any consolidation therapy, had been in complete remis-
sion after induction chemotherapy, or had had persistent measurable residual 
disease at randomization,” the authors noted.

Meanwhile, for RFS at 6 months and 1 year, the CC-486 and placebo groups 
came in at 67.4% and 45.2% (difference, 22.2 percentage points; 95% CI, 
13.2-31.2) and 44.9% and 27.4% (difference, 17.5 percentage points; 95% CI, 
8.5-26.4), respectively.

For health-related QOL, no clinically meaningful differences were seen via 
least squares mean changes from baseline at any visit.

Dosing interruptions were seen in 43% of the CC-486 and 17% of the placebo 
groups; dose reductions in 16% and 3%, respectively; and discontinuation,  
13% and 4%.

The most common adverse events in both groups were grade 1/2 gastrointes-
tinal events (eg, nausea, vomiting, diarrhea) and grade 3/4 thrombocytopenia 
and neutropenia.

Possible future areas of study are the molecular characteristics that predis-
pose patients with AML to better outcomes following maintenance therapy and 
if CC-486 confers a survival advantage in other clinical contexts. ◆
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FDA Grants Tiragolumab  
Breakthrough Therapy Designation 
for PD-L1–High NSCLC

GENENTECH ANNOUNCED THAT TIRAGOLUMAB, a novel anti-TIGIT 
immunotherapy, was granted breakthrough therapy designation (BTD) by the 
FDA for use in combination with atezolizumab (Tecentriq) in the first-line 
treatment of metastatic non-small cell lung cancer (NSCLC) patients whose 
tumors have high levels of programmed-death ligand-1 (PD-L1) and do not 
have EGFR or anaplastic lymphoma kinase (ALK) mutations.1

Tiragolumab is the first anti-TIGIT therapy to be granted BTD by the FDA. 
The designation was based on data from the phase 2 CITYSCAPE trial that 
was first presented at the 2020 American Society of Clinical Oncology (ASCO) 
Virtual Scientific Program in May. TIGIT is an immune checkpoint protein that 
is expressed on multiple immune cells, including T cells.

The double-blind, placebo-controlled trial included 135 chemothera-
py-naïve, PD-L1–positive (tumor proportion score [TPS] ≥ 1% determined 
by 22C3 IHC pharmDx Dako assay) NSCLC patients with locally advanced or 
metastatic disease and no EGFR or ALK mutations.2 Primary end points are 
overall response rate (ORR) and median progression-free survival (PFS).

Patients were randomized to receive either tiragolumab plus atezolizumab 
(n = 67) or atezolizumab plus a placebo (n = 68), and an initial analysis with 
median follow-up of 5.9 months found that the tiragolumab cohort had a 
better ORR and longer median PFS compared with the placebo group. Treat-
ment-related adverse events (TRAEs) occurred in 72% of the placebo group and 
80.6% of the tiragolumab cohort. The full results presented at ASCO provided 
an additional 6 months of follow-up, with a median follow-up of 10.9 months 
as of December 2, 2020.

ORR and median PFS remained improved in the tiragolumab cohort com-
pared with the placebo group. Tiragolumab-treated patients saw a 37.3% ORR 
and 5.6-month median PFS versus 20.6% and 3.9 months in patients on the 
atezolizumab and placebo regimen. In an exploratory analysis, people whose 
tumors expressed high levels of PD-L1 (TPS ≥ 50%) showed a 66% ORR in the 
combination therapy group versus 24% with atezolizumab alone. The safety 
profile remained tolerable with the combination therapy.

The CITYSCAPE trial is the first randomized trial of an anti-TIGIT therapy 
and provides evidence that targeting both TIGIT and PD-L1 may improve 
anti-tumor activity by amplifying immune response. Biomarker analyses from 
the trial will be presented at the International Association for the Study of Lung 
Cancer 2020 World Conference, which is set for January 28-31, 2021.

“We have been researching TIGIT as a novel cancer immunotherapy target 
for almost 10 years and we are pleased that the FDA has acknowledged the 
potential of tiragolumab to substantially improve outcomes for people with 
certain types of lung cancer,” Levi Garraway, MD, PhD, chief medical officer 
and head of global product development at Genentech, said in a statement. 
“We look forward to advancing our tiragolumab development program, which 
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includes chemotherapy-free combinations and trials in early stages of disease 
across multiple cancer types with high unmet need.”1

The tiragolumab development program aims to expand into earlier disease 
stages and new patient populations with unmet needs. There are ongoing 
randomized trials in metastatic NSCLC and small cell lung cancer; earlier 
disease stages such as stage III NSCLS and locally advanced esophageal cancer; 
and metastatic esophageal squamous cancer and cervical cancer. ◆
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FDA Updates Ibrutinib Label 
With 5-Year Data in Waldenström 
Macroglobulinemia

THE FDA UPDATED PRESCRIBING INFORMATION for ibrutinib (Imbruvica), a 
Bruton tyrosine kinase (BTK) inhibitor approved to treat Waldenström macro-
globulinemia (WM), to include 5 years of efficacy data, AbbVie announced in a 
press release.1

The approval of updated prescribing information is based on positive safety 
and efficacy data from the final analysis of the phase 3 iNNOVATE study, which 
were presented at the 2020 American Society of Hematology (ASH) meeting. At 
an overall follow-up of 5 years, combination ibrutinib and rituximab therapy 
led to significantly longer progression-free survival (PFS) and was more 
effective than rituximab monotherapy in both previously treated and treat-
ment-naïve patients.2

The iNNOVATE trial randomized 150 patients to receive either ibrutinib 
and rituximab or rituximab monotherapy. Patients in the ibrutinib arm of the 
trial had a 75% lower risk of disease progression and death than those in the 
rituximab monotherapy group (HR, 0.25; 95% CI, 0.15-0.42; P < .0001).

“We’re encouraged by this latest recognition from the FDA as it underscores 
our commitment to supporting those impacted by Waldenström’s macroglobu-
linemia, a rare and incurable form of non-Hodgkin lymphoma,” Danelle James, 
MD, MAS, Imbruvica global development lead, said in a statement. “Imbruvica 
is the only FDA-approved treatment for these patients and now includes more 
than 5 years of safety and efficacy data to help provide better understanding of 
how to treat this rare blood cancer.”

Ibrutinib is currently approved for patients with several types of blood cancer 
both as a monotherapy and in combination with rituximab, and the data pre-
sented at ASH are currently the longest available for any BTK inhibitor in WM.

“The long-term results from the phase 3 iNNOVATE study provide clinicians 
even more evidence that patients with WM can benefit from treatment with an 
ibrutinib-based regimen and maintain prolonged progression-free survival,” 
said principal investigator Meletios A. Dimopoulos, MD, professor and chair-
man of the Department of Clinical Therapeutics at the National and Kapodis-
trian University of Athens School of Medicine in Athens, Greece. ◆
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As Mammography Screenings Drop, 
Advanced Breast Cancer Cases Increase 
in First Months of COVID-19

IN THE FIRST FEW MONTHS of the coronavirus disease 2019 (COVID-19) 
pandemic, mammography screenings dropped drastically and patients with 
breast cancer presented with more advanced and aggressive disease, according 
to study findings presented at the 2020 San Antonio Breast Cancer Symposium.

The retrospective, double-cohort study observed patients visiting the Kaiser 
Permanente health care system, comparing those who visited the health sys-
tem between March 17 and May 18, 2020—during California’s shelter-in-place 
period—to those who visited the health system between March and May 2019.

“The COVID-19 pandemic drove operational changes in Kaiser Permanente 
California,” said Annie Tang, MD, researcher at Kaiser Permanente Northern 
California’s Permanente Medical Group Breast Research Collaborative. She 
said that on March 17, 2020, when the California shelter-in-place order 
was initiated, “Breast cancer guidelines were developed within our large 
integrated health care system of 22 hospitals, all outreach for mammography 
screenings were held, but women who wished to have screening were still 
accommodated, elective surgeries were stopped, and cancer surgeries 
were continued.”

There were 703 patients with newly diagnosed disease identified in the 2019 
period, compared with 250 during the shelter-in-place period, representing a 
64% drop in the number of patients who received a diagnosis and potentially 
highlighting that there were 453 patients who had undiagnosed disease during 
this time, Tang said.

Both groups of patients had similar baseline characteristics, although 
there were significantly more patients in the 2020 period who presented with 
symptomatic disease (78% vs 37%) and presented with more advanced disease, 
as measured by >T1c tumors (78% vs 64%; P < .001), positive nodal status (24% 
vs 18%; P = .07), and metastatic disease (7% vs 2%; P = .002).

Patients in 2020 also had tumors of more aggressive receptor subtypes. More 
patients in 2020 had hormone receptor-positive (HR+)/human epidermal 
growth factor receptor 2-positive (HER2+) disease (13% vs 9%) and HR-nega-
tive (HR-)/HER2-negative (HER2-) disease (16% vs 10%), while they had less 
HR+/HER2- disease (66% vs 76%) and less HR-/HER2+ disease (4% vs 5%).

“As screening mammography rates return to prepandemic levels, our system 
must prepare for a likely surge of new breast cancer diagnoses,” Tang said. “We 
will continue to monitor breast cancer screening rates, breast cancer diagnosis, 
and treatment trends for future research.”

Although the majority of initial treatment was surgery for both 2020 and 
2019, the percentage of patients getting surgery decreased in 2020 (71% vs 
83%) as the percentage of patients getting chemotherapy as initial treatment 
increased (15% vs 10%). More patients also underwent neoadjuvant hormone 
therapy in 2020 (5% vs 0%).

Notably, the time to first treatment was shorter in 2020, with time to sur-
gery dropping from 26 to 19 days and time to chemotherapy dropping from 
28 to 24 days. ◆
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Lung Cancer Screenings Fall, Biopsy 
Rates Rise During COVID-19
LUNG CANCER SCREENINGS are critical for early detection and timely 
treatment, but the coronavirus disease 2019 (COVID-19) pandemic has made 
keeping up with routine care, including screenings, more difficult. A study pub-
lished as an article in press by the Journal of the American College of Surgeons 
found that deferred care in the spring of 2020 as the COVID-19 pandemic first 
surged has worsened outcomes for patients with lung cancer.1

LDCT screening reduces lung cancer mortality by at least 20% in high-risk 
patients, and the current United States Preventive Services Task Force guide-
lines recommend low-dose computed tomography (LDCT) screening for adults 
aged 55 to 80 years, a 30 pack-year smoking history, and currently smoking or 
those who quit within the last 15 years.

Researchers from the University of Cincinnati aimed to gauge the impact of de-
ferred LDCT due to the unprecedented shutdown caused by the pandemic. They 
suspended screenings on March 13 and started a phased reopening on May 5, ful-
ly opening on June 1. They compared the monthly screening visits during March 
2020 to July 2020 to those in the 3 years prior (January 2017-February 2020).

“We had 800 scans cancelled during that time and even during the resumed 
period, we had a decreased total volume of patients scanned and also noted 
a decreased number of new patients who were scanned for their lung cancer 
screening,” lead author Robert M. Van Haren, MD, MSPH, FACS, assistant pro-
fessor and thoracic surgeon at the University of Cincinnati College of Medicine, 
said in a statement.2

In all, 800 screening visits were canceled in that time frame, with total 
monthly visits dropping from an average of 146 to an average of 39. There were 
just 17 new patient visits for LDCT screening monthly on average during the 
pandemic, versus 56 at baseline. Even once the institution was back at full 
operations, the rates remained reduced.

“When we resumed our operations, we found that new patients were less 
likely to come back to our screening program,” Van Haren said. “…We also 
found that patients were more likely not to show up for their CT appointments, 
and this rate was again significantly increased compared with baseline.” 
The no-show rate rose from 15% before the pandemic to 40% after restrictions 
were implemented.

Once the clinic reopened, the percentage of patients who had potentially 
malignant nodules on their lungs after screening was higher (8% vs 29%, 
respectively). Therefore, more patients were referred to specialists for either 
biopsies or surgery during that time.

“Our results are important and suggest that it’s critical to continue cancer 
screening operations, such as our lung cancer screening, during this pandem-
ic,” Van Haren said. “It’s maybe more important now as we continue to undergo 
another surge of COVID-19 cases throughout the country.”

To ensure screening is safe, even during the pandemic, the site of care was 
changed from an in-hospital setting to an outpatient center, social distancing 
protocol was implemented in waiting areas and scanning rooms, and ap-
pointments were spaced out further to allow for cleaning between patients. 
Clinicians also put an emphasis on educating patients to reinforce the message 
that it is safe to go for screenings during this time, Van Haren said.

“We have to make sure as health care providers that we’re taking care of 
patients who have COVID-19 and along with the rest of the population who 
don’t have COVID-19,” Van Haren said, “and that those 2 patient populations 
can safely co-exist and receive treatment.” ◆
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Proximity to Treatment, Racial Disparities  
Are Seen in Ovarian Cancer Survival
PATIENTS WITH OVARIAN CANCER who lived within 10 miles of Kansas’s 
only National Cancer Institute (NCI)-designated cancer center were shown in 
a recent study to have less of a survival advantage because of their location, 
according to the results published in The American Journal of Surgery.

Using a cutoff distance of 10 miles, the investigators found that patients 
with ovarian cancer who lived within that geographic area had worse 
overall survival, which was the study’s primary outcome. The effects of 3 
distances were evaluated among 220 women (mean [SD] age, 60.6 [11.0] 
years) who received care at the University of Kansas Cancer Center (KUCC) 
between 2010 and 2015:

• Up to 10 miles (n = 49)
• 11 to 50 miles (n = 128)
• More than 50 miles (n = 43)

Although racial disparities in survival are well documented in the ovarian 
cancer space, the impact on receipt and quality of treatment is not.

“The primary objective of this study was to determine if geographic distance 
from a single NCI-CC in Kansas (with a large catchment area that spans the 
entire state of Kansas and western Missouri) is associated with differences in 
survival,” the authors noted. “We predicted that like prior studies, distance 
traveled would be negatively associated with receipt of guideline adherent 
care and survival.”

International Classification of Diseases, Ninth Revision and 10th 
Revision codes confirmed a diagnosis of ovarian, fallopian tube, and 
primary peritoneal cancer. Patients were excluded if their chemotherapy 
or surgical staging was provided by another institution. Most (88%) of the 
patients were White.

The results show that more non-White patients (P = .0020) lived no more 
than 10 miles from the cancer center. In addition, at diagnosis, most patients 
had papillary serous histology (75%) and stage III disease (60%). The similari-
ties seem to end there.

Optimal cytoreductive surgery was more likely to occur among the patients 
who lived more than 10 miles away compared with those who lived up to 10 
miles away: 83% vs 65% (P = .0276). This despite 84% of patients overall un-
dergoing the surgery. Patients who lived closer also had an increased mortality 
risk (HR, 1.61; 95% CI, 1.07-2.42; P = .0229) and a lower 5-year survival rate 
compared with those who lived farther: 36% vs 55%.

No difference in progression-free survival was seen when the distance 
was considered.

There was a surgical gap seen, too, when stratifying by race. Lower 
rates of optimal cytoreduction were seen among the non-White (Black, 
Asian, Latina, and “other”) patients vs the White patients and overall: 
67% vs 81% vs 80%, respectively. These patients were also less likely to 
receive National Comprehensive Cancer Network guideline-adherent care: 
78% vs 87% vs 85%.

“After controlling for age at diagnosis, non-White race, late stage at diagnosis, 
presence of comorbidities, median income, and suboptimal cytoreduction, 
geographic distance alone is not an independent predictor of worse overall 
survival,” the authors concluded. “[However], it could serve as a proxy for poor 
social determinants of health and accompanying aggressive tumor biology 
among patients.”

This is because fewer debulking surgeries happened among patients who 
lived within 10 miles of KUCC and more of these patients did not undergo 
surgery at all. ◆
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Bradley Monk, MD, FACOG, FACS 
on PARP Inhibitors in Ovarian 
Cancer Treatment

MONK IS A CLINICIAN AT ARIZONA ONCOLOGY, 
PROFESSOR AT THE UNIVERSITY OF ARIZONA 
AND CREIGHTON UNIVERSITY IN PHOENIX, HEAD 
OF THE US ONCOLOGY GYNECOLOGIC RESEARCH 
COMMITTEE, AND CURRENT CO-DIRECTOR 
FOR THE GYNECOLOGIC ONCOLOGY GROUP 
RESEARCH CONSORTIUM.

Can you discuss the current approved indications for PARP inhibitors 
in ovarian cancer?
Poly (ADP-ribose) polymerase, or PARP, inhibitors are oral anti-cancer 
therapies. They’re approved in 4 tumor types—breast, there are 2 of them; 
pancreatic; and then in prostate, there are also 2 of them. And in those breast, 
pancreatic and prostate, there are molecularly defi ned populations. I’d like to 
talk to you about the ovarian cancer indications.

We have 9 PARP inhibitor indications in ovarian cancer. I can kind of put 
them into groups. The fi rst PARP approved in treatment, that fi rst group, was 
called olaparib, in December 2014. So we’ve been using PARP inhibitors in the 
clinic for 6 years. And olaparib was an accelerated approval, as were the others: 
rucaparib, and also niraparib; again, in the treatment setting of later lines of 
therapy. They’re all molecularly defi ned populations. Olaparib is germline 
BRCA mutation, rucaparib is germline and somatic mutation, and niraparib is 
BRCA mutation or homologous recombination repair-defi cient, platinum-sen-
sitive cancer; so patients who have a platinum-sensitive relapse that have the 
molecular signature, which we abbreviate HRD.

How has the reimbursement landscape for PARP in inhibitors evolved 
since the first one was approved? Do patients have any access issues 
that are driven by reimbursement decisions?
Reimbursement for PARP inhibition has been universal in the United States 
and even in Europe. These new frontline PARP inhibitor indications of PRIMA 
[trial] and the PAOLA-1 [trial]—PRIMA niraparib alone, PAOLA-1 bevacizumab, 
and olaparib—have now been approved in Europe. Europe is traffi  cking 
through reimbursement, but in the United States they are universally paid for. 
The only caveat is that in the bevacizumab-olaparib combination, there is a 
companion diagnostic, so generally reimbursement is only for those patients 
who have the molecular HRD signature. 

Even though PARP inhibitors have been paid for through insurances, which 
is universally true, there are still co-pays, and co-pays are the real fi nancial 
burden. The companies try to support through copay assistance programs—
they have foundations—but there still is a substantial fi nancial burden to these 
expensive oral medications. Someday there’ll be generic, and we already have 
multiple biosimilars for bevacizumab, and we’re seeing the prices come down. 

So, in the end, it’s all about value. And the value of PARP inhibitors, obviously, 
is the most in patients with a BRCA mutation—either germline or somatic, it’s 
about the same—but also a lot of value in the HRD, BRCA-like gene subset. 

The value in the patients that are what we call homologous recombination 
profi cient is not as much, but they’re still approved, and certainly there is a 
value issue with bevacizumab. And when you add bevacizumab and olaparib 
together, then obviously 2 medications are more expensive than 1.

In your experience, who are the patients who fare best with PARP 
inhibitors for ovarian cancer?
The fi rst randomized trials to show effi  cacy of PARP inhibitors were these 
3 maintenance treatments in recurrent ovarian cancer, and olaparib has 2 
studies, Study 19 and SOLO2; niraparib has one, NOVA; and then rucaparib 
has 1, ARIEL3. You can now use PARP inhibitors in treatment in recurrent 
ovarian cancer based on level I randomized trial data, if the patient responds 
to platinum, across all biomarker subgroups, because response to platinum 
in the recurrent setting is the biomarker. So again, if you treat a patient in 
platinum-sensitive relapse with carboplatin-paclitaxel, or carboplatin-liposo-
mal doxorubicin, or even carboplatin-gemcitabine, if she responds, you can 
keep her in response with either olaparib, rucaparib, or niraparib without sort 
of ruining the patient experience. All of those studies have no decrement in 
patient reported outcomes, and no new safety signals identifi ed.

What have been some key developments in the regulatory landscape 
of PARP inhibitors since they were first approved in ovarian 
cancer in 2014?
The most recent advancement in PARP inhibitors has been the use of PARP 
inhibitors in frontline, newly diagnosed advanced ovarian cancer. The fi rst 
really amazing study was SOLO1, published in the New England Journal of 
Medicine.1 The fi rst author is Kathleen Moore. And that showed in maintenance 
frontline therapy—again, now in the molecularly defi ned population of BRCA
only—had a dramatic improvement in progression-free survival. And we’re 
hoping that someday, frontline, PARP inhibition in newly diagnosed advanced 
ovarian cancer in BRCA patients will improve overall survival.

SOLO1 was a practice-changing, licensing-enabling, reimbursement sort 
of defi nitive trial, but only in patients with BRCA-mutated, newly diagnosed 
advanced ovarian cancer that responded to chemotherapy. The challenge, 
though, was it was in a very well-defi ned but small patient population, those »

”The biggest issue here is patients not being 
tested for biomarkers. So before we talk about 
what knowledge gaps there are in genomic testing 
[in prostate cancer], I think we need to test all 
patients first, and then talk about the gaps.” 

—Neeraj Agarwal, MD, professor of medicine, physician, and director of the Genitourinary 
Oncology Program at the University of Utah’s Huntsman Cancer Institute
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that had somatic or germline BRCA mutations. So somatic mutations, tumor 
tests, maybe 5% to 10%; in germline, maybe 15% to 20%. So, it was only about 
a quarter of the patients. So then what happened is we launched this interna-
tional collaboration to go beyond patients with a BRCA mutation. And there is 
a molecular signature that I’ve sort of alluded to, homologous recombination 
repair deficiency [HRD], which can be ordered either through Foundation 
Medicine or through Myriad, which identifies BRCA-like genes where there 
might be a broader opportunity for PARP inhibition.

We launched that study collaborating with the GOG [Gynecologic Oncology 
Group] in the European Network, and we showed that we could utilize PARP 
inhibitors beyond BRCA, this time, niraparib in a study called PRIMA published 
in the New England Journal of Medicine in December of 2019.2 [It was] FDA 
approved on April 29, 2020, beyond BRCA. In fact, it works so well that the FDA 
said not only can you use it in BRCA, but BRCA-like genes, and HRD. You can 
use it in all comers. And the study personalized the dose, and niraparib is the 
only once-daily PARP inhibitor, so a very distinguishing quality. Beyond BRCA, 
all comers, once daily, and a personalized dose. ◆
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Neeraj Agarwal, MD, Discusses PARP 
Inhibition in Prostate Cancer

AGARWAL IS A PROFESSOR OF MEDICINE, 
PHYSICIAN, AND DIRECTOR OF THE GENITOURINARY 
ONCOLOGY PROGRAM AT THE UNIVERSITY OF 
UTAH’S HUNTSMAN CANCER INSTITUTE.

In your opinion, who is an appropriate candidate for 
a PARP inhibitor in prostate cancer?

Everyone who has a DNA repair gene defect, or homologous recombination 
repair defect, is a candidate for treatment with a PARP inhibitor. If we don’t 
identify these patients, we are offering them the alternate treatment, which is 
chemotherapy. And we know from multiple data sets, larger real world data sets 
such as flat RM, for example, the real-world use of chemotherapy is very low in 
patients with metastatic castrate-resistant prostate cancer, which basically tells 
us that our patients in the real world are not really eligible or enthusiastic about 
receiving chemotherapy in castrate-resistant prostate cancer. How to make 
them eligible and to maximize eligibility for treatment with PARP inhibitors is 
the most important question, which can only be answered by testing all our 
patients to look for these mutations.

What knowledge gaps remain in genomic testing and biomarker 
development in prostate cancer?
The biggest issue here is patients not being tested for biomarkers. So before we 
talk about what knowledge gaps there are in genomic testing, I think we need 
to test all patients first, and then talk about the gaps. As we know, olaparib and 
rucaparib are 2 PARP inhibitors currently approved for patients with advanced 
prostate cancer. Olaparib is approved for patients who are progressing on 
novel hormonal therapies, and rucaparib was approved for patients who are 
progressing on novel hormonal therapies and chemotherapy. So, any patient 
with those eligible mutations is eligible for treatment with PARP inhibitors. But 
how many patients are actually being tested for those mutations?

The answer is, we do not know yet, because the drugs just got approved. But 
based on the data, we have, less than half of the patients are being tested. In 
fact, in the PROfound trial, which led to approval of olaparib, 30% of patients 

were not even eligible to screen for the trial because tissue was not available 
for testing. I think the biggest gap here is we need to test these patients the 
first time we see them in the clinic. When we order CT scans, we order bone 
scans, and order laboratory data, I think we should order comprehensive 
genomic profiling of the tumor. And depending upon the resources, refer 
to the high-risk genetics clinic or germline testing at the same time for all 
patients with prostate cancer. I think that’s a first barrier I see before we 
identify more gaps.

And the second knowledge gaps are why patients do not respond in similar 
fashion. Why is response to PARP inhibitors in patients with prostate cancer 
with BRCA1 mutation, for example, not as robust as we see in patients with 
ovarian cancer who have BRCA1 mutation? Why for BRCA2 mutation, do we 
have differential responses for patients who have heterozygosity for BRCA1 loss 
versus homozygosity for BRCA2 loss? I think there are a lot of questions which 
can be answered. But the first step would be to test all these patients, so that we 
know at least what is going on in the majority of the patients. And not only to 
answer these scientific questions, but also to make these oral pills which are so 
much more tolerated than contemporary chemotherapy, which are the other 
options in the study. Testing the patients is the biggest gap we have, and we 
need to test everyone we see them on the first or second time.

There is discussion of giving PARP inhibitors earlier in the course of 
treatment. What are your thoughts on this issue?
As far as] moving PARP inhibitors from the late metastatic castrate-resistant 
prostate cancer setting to early on, there are 3 trials going on, which are testing 
PARP inhibitors in first-line metastatic CRPC setting. Right now, PARP inhib-
itors are approved for after patients have been treated with novel hormonal 
therapy in metastatic castrate-resistant prostate cancer, for olaparib and a 
novel hormonal therapy plus chemotherapy with docetaxel for rucaparib.

There are 3 trials which are going on including the TALAPRO-2 trial, 
MAGNITUDE trial, and the PROPEL trial. They are asking the question of 
whether PARP inhibitors may have a role in patients who are newly diagnosed 
with castrate-resistant prostate cancer. Another trial has started in metastatic 
castration-sensitive prostate cancer—so again, moving the PARP inhibitors 
to more upfront settings in newly diagnosed patients with metastatic 
castration-sensitive prostate cancer. A trial has recently started known as the 
AMPLITUDE trial. And in that trial, hundreds of patients who are candidates 
for this trial, meaning they have to have DNA repair, gene-related defects in 
the cancer cells, will be randomized to abiraterone plus androgen deprivation 
therapy versus abiraterone plus androgen deprivation therapy plus niraparib. 
This trial is just open to accrual in the metastatic castration-sensitive prostate 
cancer, and the only way to move these agents to upfront settings is to accrue 
on the trial. Awareness among the patients is very important, and the onus 
is on us now to recruit patients on these trials so that we can get results fast 
enough to make these drugs available for our patients early on.

PARP inhibitors are being studied in combination with other 
therapies—which regimens being studied do you believe hold the 
most promise in prostate cancer?
I think the combination of PARP inhibitors with novel hormonal therapy 
definitely has promise. Whether it’s a combination of talazoparib with enzalut-
amide as being tested in TALAPRO-2 trial, or niraparib with abiraterone in the 
MAGNITUDE trial, and then olaparib with abiraterone in the PROPEL trial, 
I think all of these combinations have promise. Also, the AMPLITUDE trial, as I 
said early on, for patients with metastatic castrate-sensitive prostate cancer, is 
a combination of abiraterone with niraparib that has promise, too. As a class, 
PARP inhibitors with novel hormonal therapy have a lot of scientific rationale. 
There is another clinical trial going on, the KEYLYNK trial, where olaparib is 
being tested in combination with pembrolizumab, which is an immune check-
point inhibitor, in late metastatic castrate-resistant prostate cancer. I think 
that combination is also promising. Ultimately, the data will tell us whether 
these combinations are going to be approved or not, within next 1, 2, or 3 years. 
So we’re really looking forward to the results of those trials. ◆
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This seems like a relatively straightforward goal to achieve, but 
based on our experience spanning 2, and now 3, administrations, 
it is actually an incredible challenge. As willing participants in 
the march toward greater use of value-based payment initiatives, 
our efforts have been stymied by Medicare officials’ desire to 
simply cut payments, rather than improve the overall care delivery 
system. This shortsighted approach must be replaced with a more 
collaborative and transparent approach that puts patients first. 

Nominal Risk, Not Financial Jeopardy
The Medicare Access and CHIP Reauthorization Act of 2015 
(MACRA) requires that a nominal amount of risk be established to 
meet Advanced APM status requirements.3 The American Society 
for Radiation Oncology (ASTRO) has always appreciated that risk 
is required under the APM construct to not only ensure physician 
investment in the management of the cost of care, but also to 
secure Medicare savings. However, the application of a 3.75% 
discount off the professional component (PC) and 4.75% discount 
off the technical component (TC) payments is a massive cut that 
fails to recognize that radiation oncology relies on advanced 
technology and equipment that require a significant financial 
investment, beyond anything else in medicine. 

The minimum total capital required to open a freestanding 
radiation oncology center is approximately $5.5 million. An 
additional minimum $2 million is necessary for annual operating 
and personnel expenses. These significant fixed investments far 
outweigh the variable costs of operating a radiation oncology 
clinic and should be given much greater consideration as part of 
any APM. While it is important to reduce the cost of care and drive 
value in health care, it is also important to ensure that efforts to 
generate savings do not jeopardize access to care by limiting prac-
tices’ ability to offer state-of-the-art radiation therapy delivered by 
expert clinical staff. 

CMS is misguided in its aggressive approach to secure savings 
from radiation oncology, the most cost-effective cancer treatment 
for Medicare beneficiaries. Over the last 10 years, radiation 
oncology total allowable charges have represented a declining 
portion of the total allowable charges in the Medicare Physician 
Fee Schedule (MPFS). The overall $47 million/3% decline in allow-
able radiation oncology charges between 2010 and 2020 pales in 
comparison to the overall $15.7 billion/17% increase in total MPFS 
allowable charges over the same period. 

Moving forward, APMs need to consider the financial context 
in which care is delivered by asking key questions to guide the 
application of nominal risk. This includes an analysis of variable-
to-fixed cost ratios, changes to existing allowable charges over 
time, as well as consideration of total operating and personnel 
costs. Otherwise, models will be subjected to one-size-fits-all 
risk requirements, which will put APM participants in financial 
jeopardy and create access-to-care issues. 

Increase Transparency Through Broader Collaboration 
and Data Sharing
In 2015, following the passage of the MACRA, ASTRO successfully 
lobbied for passage of the Patient Access and Medicare Protection 
Act (PAMPA), which initiated CMMI’s work on an APM for radiation 
oncology. In April 2017, after years of internal work and frequent 

collaboration with CMMI, ASTRO proposed an APM, from which 
many concepts in the CMS RO Model can be found. Once the 
proposed rule was issued in 2019, ASTRO provided CMS with 
constructive comments and recommendations, which were echoed 
by the radiation oncology community, broader health care stake-
holders, cancer patients, and numerous bipartisan Congressional 
leaders. Given this history, we were shocked that most of our 
recommendations were not considered in the final rule.4

The RO Model proposed rule included a comprehensive 
Medicare beneficiary data file but no detail on the methodologies 
used to formulate case-mix or practice historical experience that 
would allow for replication. ASTRO appreciated the disclosure of 
the data files and encouraged CMMI to provide more detail on 
the case mix and historical experience methodologies in the final 
rule. However, CMMI disregarded this request and did not provide 
Medicare beneficiary data files in the final rule, despite changes in 
the payment methodology. 

The agency issued a subsequent “corrections” document 
that provided a vague explanation regarding a significant shift 
in Medicare Fee-for-Service (FFS) revenues for those practices 
participating in the RO Model. Physician group practices were 
expected to experience a 6% decrease in FFS payments based on 
the final rule, which was modified to a 1.6% increase in the correc-
tion document. For hospital outpatient departments, the correc-
tion document increased the anticipated cuts from 4.7% to 8.7%. 
The lack of transparency regarding how this data was calculated 
causes us great concern. Sharing this type of information allows 
others to replicate the methodology and determine whether there 
are issues that warrant further consideration. Otherwise, we will 
be unable to fully understand the impact of the model across the 
entire specialty, let alone the specific impact on practices that are 
compelled to participate. 

The process associated with the development of APMs must 
involve greater transparency and meaningful collaboration with 
CMS and CMMI officials to secure more balanced models that 
provide higher quality and lower costs. This includes engagement 
not only with CMMI policy staff, but also with actuarial staff and 
others who are involved in APM development. Data sharing and 
detailed explanations regarding calculations and methodologies 
used to determine payment rates are critical. CMS has started 
pushing for more price transparency across the health care 
spectrum; the same standard should be applied to payment 
methodologies developed by the agency. 

Ensuring Access to Guideline Concordant Care and 
Addressing Health Care Disparities
The RO Model does not recognize the importance of guideline 
concordant care and, in some cases, discourages its use. The 
model’s national base rates for cervical cancer do not reflect 
the costs of care delivered with both external beam therapy and 
brachytherapy, which is the standard of care for women. ASTRO’s 
analysis, based on the proposed rule data files, found that the 
average PC and TC allowed charges were 29% and 16% more than 
the national base rates. 

These rates fail to recognize that a significant portion of cervical 
cancer cases involve multiple physicians: one radiation oncologist 
at one site delivering the external beam therapy and another 
radiation oncologist at another site delivering the brachytherapy. 
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Treatment from multiple physicians allows some 
patients, particularly those in rural areas, to receive 
brachytherapy from high-volume, expert special-
ists, while still receiving external beam therapy 
more conveniently close to home, reducing travel 
time and costs. 

Since cervical cancer is predominantly seen 
in women with poor access to health care, this 
decision further widens the health care disparities 
for socioeconomically disadvantaged populations. 
Payment methodologies must be developed based 
on guideline concordant care. They must also 
incorporate mechanisms to modify payment based 
on the wraparound services that vulnerable patient 
populations may need to successfully complete 
treatment. The existing RO Model discourages the 
use of guideline concordant care and does not 
address health care disparities. 

Mitigate Financial Toxicity for 
Medicare Benefi ciaries
Due to the RO Model’s episode-based payment 
methodology, Medicare FFS benefi ciaries will 
be required to pay 20% of the bundled payment 
amount that the practice or facility receives. 

This means that patients who receive fewer or 
lower-cost services than average for their type 
of cancer would pay more in cost-sharing than 
if they had received the same treatment in a 
nonparticipating region, whereas patients who 
receive more services than average would pay less 
in cost-sharing. 

Health care fi nancial toxicity causes two-thirds 
of American bankruptcies.5 CMS must ensure that 
payment models do not exacerbate this problem. 
Models should base patient cost sharing on the 
lesser of (a) what the patient would have paid in 
cost-sharing under standard Medicare payment 
amounts for the specifi c services the patient 
received or (b) 20% of the bundled payment. 

The Path Forward
While ASTRO continues to support the transition 
from FFS to value-based payment, we believe that 
CMMI’s approach needs an overhaul. Through 
improved collaboration and transparency, we 
see a path forward and welcome the opportunity 
to discuss improvements to the RO Model with 
the Biden administration. While we can all agree 
that Medicare spending needs to be reined in, we 

must ensure that these eff orts do not jeopardize 
patient care. ◆

A U T H O R  I N F O R M AT I O N
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Field Reports: Comments on Oncology Care 
Model Progress 

Basit Chaudhry, MD, PhD, founder 
of Tuple Health
Feedback from the fi eld is incredibly important 
when participating in new payment models like 
the Oncology Care Model, said Basit Chaudhry, 
MD, PhD, founder of Tuple Health.

With Oncology Care First being delayed 
at least a year now, where do you see 
opportunities for CMS to make some 
changes to the model based on the ongoing 
challenges practices have reported in the 
Oncology Care Model?

One of the things that Medicare 
talks about quite a bit in these 
payment models, particularly 
through CMMI [Center for 
Medicare and Medicaid Inno-
vation], is that they’re learning 
models. And I think that’s the 

very much the right spirit. You know, these kinds 
of changes are so complicated, even for an 
entity as large as Medicare, there’s no way to 
get it right in the beginning. So, this whole tact 
of making things a learning approach, I think, is 
really critical. And I think it’s very, very important 
to really think, from the payer perspective, 
really think carefully about what did work, what 

did not, and I know Medicare tries to do this, 
and then really implement those changes. And 
I think one of the big things that we’ve seen 
particularly for a model as complicated as OCM, 
is, I think, until you’re actually living it and doing 
it directly, it’s hard to know what it’s like.

So, what we really hope is that feedback 
from the fi eld is one of the drivers for change 
and OCF in the design. So, I think taking 
a human-centric or user-centered design 
approach towards the problem would be 
something I’d very much recommend and hope 
that we see payers do more and more.

Amy Ellis, Chief Quality Offi cer, 
Northwest Medical Specialties
With so many different oncology alternative 
payment models (APMs) available, choosing the 
right ones to participate in might simply mean 
fi nding which ones already align with what a 
practice is doing, said Amy Ellis, chief quality 
offi cer at Northwest Medical Specialties.

Recently, the Community Oncology Alliance 
released a report that there are more than 30 
oncology-related APMs. How does Northwest 
Medical Specialties determine which model 
to participate in?

There’s a lot of different APMs 
out there. And what we really 
try to do is look at the quality 
measures that that specifi c APM 
is requiring, or that specifi c 
payer, and how it aligns with 
our current programs. We don’t 

want to get into a situation where we have 15 
different programs with 15 different quality 
measure rules and methodologies, because 
there is a lot of administrative burden that 
takes place behind the scenes of all of these 
APMs, whether that be, you know, billing 
out the MEOS [Monthly Enhanced Oncology 
Services], or tracking the patients—all of these 
different things.

So, what we really try to do is fi nd out 
what’s aligned with what we’re already doing. 
And of course, there’s some wiggle room. If 
there’s something that’s trying to introduce a 
new measure for us, or maybe has a slightly 
different methodology, we’re open to that. 
But when you get into a space where you 
have these completely different models, that 
means you may need more staff to support 
those models. I think those are the really the 
key things that we look at is really alignment 
between the models. ◆
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Now, new research has shown how much the cost of cancer 
care can vary within a multihospital system, something that must 
be avoided as health systems expand. In December, authors 
associated with the health care technology company COTA, Inc, 
published results that used the digital classification system the 
COTA Nodal Address (CNA),5 to reveal large differences in total 
cost of care for common cancers.6 Each CNA phenotype is devel-
oped through a peer-review process and includes evidence-based 
patient elements and disease-specific parameters.

For this study, authors used data from 4032 patients across the 
16-hospital Hackensack Meridian Health system from January 
2013 to January 2016. Costs were based on schedules from 
Medicare and Horizon Blue Cross Blue Shield of New Jersey—the 
state’s largest insurer—and validated against other insurers. 
Cancer cases with the same CNA have the same clinical character-
istics, and results showed that cases with the same CNA had the 
following ranges: 

• Breast cancer care costs varied from $16,000 to $88,000 
• Colorectal cancer care costs varied from $25,000 to $222,000 
• Lung cancer care costs varied from $44,000 to $424,000.

Variation in cost among cancers with the same CNA was seen 
in both academic and community-based settings, and the use of 
clinical pathways did not eliminate variation. Results showed that 
the less common the cancer, the more variation increased. 

Findings also show that the greatest opportunities for improve-
ment were (1) making sure patients get on the right clinical 
pathway at the outset, based on comorbidities and genetic profile, 
and (2) eliminating unnecessary ancillary care. 

Do the findings bolster the case for payer coverage of genetic 
or genomic testing? In an email, the paper’s lead author, Andrew 
L. Pecora, MD, FACP, CPE, a founder of COTA and chief innova-
tion officer, professor and vice president of cancer services at 
Hackensack Meridian Health and John Theurer Cancer Center, 
wrote: “We must know exactly what the patient is from a disease 
perspective. There can be no compromise on this, so genetic 
testing to assign the correct CNA is a must.”

For insight into the results, Evidence-Based Oncology™ (EBO) 
spoke with the paper’s senior author, Donald M. Berwick, MD, 
MPP, the former CMS administrator who is president emeritus 
and senior fellow at the Institute for Healthcare Improvement in 
Cambridge, Massachusetts. Berwick, a member of the faculty at 
Harvard Medical School, is well known for coining the term, the 
“triple aim,” which refers to simultaneously improving the health 
of populations and the health care experience of patients while 
lowering the cost of care.7 The following has been edited for clarity:

EBO: Eliminating unnecessary variation in care is at the heart of 
what we talk about in value-based care. And yet, the argument is 
made that cancer care is different. Often, there’s not a less expen-
sive version of “the best” therapy. How do your findings on the use 
of the COTA Nodal Address speak to this issue?

BERWICK: I do think we want oncologists and other clinicians to 
be able to make adjustments in individualized patient care that 
they feel are needed. We need to trust the professional discipline 

and scientific integrity of the clinician. None of [these findings] 
should be converted into handcuffs or undue restrictions on clini-
cians. However, by studying variation, we can reveal variability 
in practice that they may not know about—and that can open 
the door to inquiry. We can imagine people saying: “Why do you 
do it that way? This is the way I do it.” And we open exploration 
that’s otherwise not possible, if we haven’t turned the lights on to 
that variation. 

Second, if there is justification for the variation based on 
underlying scientific evidence, and there are several different 
evidence-based pathways to care, but one of them consumes 
fewer resources or is easier to implement for patients and families 
and clinicians—all other things being equal—we should know 
that. If the claim is the outcomes are the same, then why don’t we 
choose the approach that is less resource intense?

Third, it’s good to link the results, the resource use—which 
the COTA system allows—to outcomes. And although this is 
associational  evidence, not experimental evidence, it still can be 
suggestive. If we begin to notice that certain channels or certain 
pathways of care seem to be associated with better outcomes 
for patients, we should notice that and use that to induce more 
disciplined experimental research. So, there’s a lot of different 
ways that this can be put to use.

EBO: What accounts for so much differentiation in costs for the 
different pathways?

BERWICK: It’s intensity of resource use. Basically, there are habits 
or patterns of utilization that do more testing or intervention, use 
a different assortment of medications, different frequency of visits. 
In general, we’re looking at different intensity of patterns and 
resources based on clinical habits and local procedures.

We know from prior research [that] when I’m in a community, 
my practice tends to look like others in that community—even if 
it’s very different from people in other communities, so we have 
these different local habits. Clinicians tend to stay local and learn 
from each other.

In oncology, that’s less true; the oncology community is very 
organized together, using national and international data, but 

“If there is justification for the variation 
based on underlying scientific evidence, 
and there are several different evidence-
based pathways to care, but one of them 
consumes fewer resources or is easier to 
implement for patients and families and 
clinicians—all other things being equal— 
we should know that.”

—Donald M. Berwick, MD, MPP,  former CMS administrator, current 
president emeritus and senior fellow at the Institute for Healthcare 
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these local work patterns and habits still really do 
matter. And a lot of the variation we’re seeing refl ect 
these local behaviors. Dr [John] Wennberg called 
it the surgical signature, which means it was the 
characteristic of the neighborhood.8

EBO: The fi ndings show that there’s less variation in 
cost in the more commonly seen cancers, such as 
breast or lung cancer, and more variation in the rare 
cancers—the rarer the cancer, the more variation 
we see. Is there a case to be made for greater 
data sharing in these rare cancers, so that we can 
close this gap?

BERWICK: Absolutely, yes. First, the phenomenon 
could be partly statistical, because the higher the 
sample size in a particular cell, just statistically, the 
less variation [we will see] among the entries in that 
cell. That’s just a statistical fact. We would expect 
more variation in the lower sample size cells in the 
COTA system. That said, another important factor 
is scientifi c certainty: The less experience I have 
with the management of particular cancer, the more 
chance there is that variability and knowledge will 
begin to operate. And I’ll be developing patterns 
that aren’t based on large data sets. So yes, the ability 
to aggregate data for small or smaller incidents, 
and smaller prevalence, cancers or any disease, is 
a real asset. It’s like what we discussed in the fi rst 
question: It’s a chance to raise some questions 
that otherwise couldn’t be raised because we 
wouldn’t have the data.

EBO: We often hear the about the need to balance 
too much variation with the need to treat the patient 
in front of me, kind of going back to the fi rst ques-
tion. What did the CNA fi ndings say about the need 
to strike this balance?

BERWICK: Overall, the CNA fi ndings suggest we are 
out of balance right now. Because I’ve been in this 
research fi eld for so long, the amount of variation is 
not surprising, but it doesn’t look ideal. I mean, this 
amount of variability in the care of cancers that are 
relatively common, for example, isn’t scientifi cally 
easily defensible. So, number one, I think it does 
raise some questions as to whether the oncologic 
community and clinicians in general need to 
reconsider their commitments to simply using the 
best practice they can fi nd.

Second, there is the need to adjust care to the 
local circumstance, to every individual patient. At 
the Institute for Healthcare Improvement, we always 

say, we need to practice medicine not only about 
what’s the matter with you, but what matters to you.

Even if a person has the identical form of breast 
cancer or colon cancer, the individual’s needs and 
preferences and what matters to the patient must be 
honored. That’s going to be sensed locally, and we 
would expect that as clinicians adjust to individual 
needs, a very important and valuable form of 
variation will (and should) enter into the picture. 

Also, although the COTA Nodal Address uses a 
lot of variables—and this is a data-intense way to 
explore patient variation (variation at the patient 
level)—it doesn’t cover absolutely every variable that 
may be known. I suspect that some variation occurs 
in response to  knowable characteristics about 
individual patients that don’t happen to be variables 
in the in the coded data set. But knowing the size 
of the COTA data set and the number of things that 
are being that are being explored, [this] should raise 
questions for any clinicians who notices that they 
are outliers with respect to their peers.

EBO: So what are the next steps? Where are we 
and where do we go from here for closing the 
variation gaps?

BERWICK: I’d say 2 to 3 things. One is the power of 
the…COTA Nodal Address system. Any large registry 
grows with the size of the database, and so the 
aspiration would be that the amount of information 
in the database grows as fast as possible because 
the more data we have, the faster we can learn. So a 
growth of use is my hope. 

A second would be partnership with the oncologic 
community—your readers. This should not be felt to 
be surveillance or enforcement or anything close to 
regulatory at this point. What’s important is partner-
ships so that the curiosity and the scientifi c bias of 
the scientifi c intent of clinicians get raised. I hope 
that the COTA system can become better known 
to the oncologic community, so they can make use 
of it and ask the questions they probably want to 
be able to ask. 

Third, there’s probably a patient side of 
this—that patients deserve voice and control 
over their lives and care. There are, of course, the 
mathematical characteristics of the CNA that 
are a little complicated, but they’re not insanely 
complicated. And I think patients and families could 
come to understand the COTA system as a way to 
illuminate variation in their own care and raise 
questions about, “Well, why do you do it that way, as 
opposed to this way?”

There may be very important uses for research. 
There’s an obvious potential nexus between the 
research community and the COTA system, as 
COTA begins to reveal unexpected variability that 
should raise the curiosity of researchers, who could 
say, “We’re doing this 4 diff erent ways. Which is the 
best?” I think it could induce some serious research 
that would be to the benefi t of patients. 

On this cost side, the amount of variation 
observed does suggest that very likely a lot of money 
is being wasted. And it’s not just money, it’s time—of 
patients and families and clinicians. And it’s also 
out-of-pocket costs, because a lot of the health care 
costs even in the insured population are coming 
out of patients’ pockets. If it turns out that there’s 
variation in resource use, but not in outcomes, that 
should give us an opportunity to actually look at 
ways of doing what we should do, which is to reduce 
health care costs without harming anyone—in fact, 
making things better. ◆

D I S C L O S U R E
Berwick has an equity interest in COTA, Inc.
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A recent report from the American Cancer Society highlighted 
persistently lower survival rates in Black cancer patients compared 
with White cancer patients in most cancer types, despite a steady 
overall decrease in cancer mortality in the United States from 1993 
to 2018.3 Those fi ndings further reinforce a lag in progress when it 
comes to closing long-known gaps in cancer outcomes.

“If clinical trials don’t represent the individuals we treat, 
including those from racial and ethnic minority populations, 
the state of science suff ers and patients with life-threatening 
conditions may miss out on the best—perhaps only—treatment 
option for their condition,” 2020 ASCO president Lori J. Pierce, 
MD, FASTRO, FASCO, said in a statement when the collaboration 
was announced. “This initiative is of critical importance and 
we’re honored to be working with ACCC to address longstanding 
barriers to diversity in cancer treatment trials.”

Closing the gaps in cancer care will be no small task, but oncol-
ogists countrywide have embraced this cause, said Randall Oyer, 
MD, medical director of the oncology program at Penn Medicine 
Lancaster General Health and 2020-2021 president of the ACCC. 
Oyer told Evidence-Based Oncology™ (EBO) that a request for ideas 
(RFI) released by the collaborating entities over the summer received 
a robust response from member practices nationwide, “highlighting 
how important this issue is to investigators across the country and 
how people have already started to work on the problem.”

For insight and updates on the collaboration, EBO spoke with 
Oyer about the initiative and the disparities it aims to overcome. 
The following has been edited lightly for clarity:

EBO: First, can you discuss the need for greater diversity in clinical 
trial populations?

OYER: To begin, it’s a matter of equity for all patients to be able to 
benefi t from the advances that we have through cancer research. 
Secondly, applying trial results to people who would not have been 
eligible for a clinical trial has been associated with safety issues, and 
applying trial results to people who aren’t invited to participate limits 
the generalization of the results and what we learn from the trial.

EBO: What went into the decision to collaborate with ASCO on the 
initiative to increase minority participation in clinical trials?

OYER: Both ASCO and ACCC have a very strong mission to apply 
results across all communities and have a very strong social 
mission. And truthfully, the CEO of ASCO, Dr Cliff  Hudis, noticed 
the similarity between this year’s presidential theme in ASCO, 
where Dr Lori Pierce had chosen social determinants of health, 
and the presidential theme for ACCC, which was moving clinical 
trials out into the community. Clearly, there was overlap, and 
focusing on Blacks and other ethnic minorities who have been 
traditionally underrepresented in cancer treatment trials seemed 
to be something that we could do better together.

EBO: The window for idea submission closed in late August. How 
was the response rate?

OYER: About 30 thoughtful responses came in from ASCO and 
ACCC members, really highlighting how important this issue is 

to investigators across the country and how people have already 
started to work on the problem. So we were really pleased with the 
response, and there were some top-notch ideas.

EBO: What are some of the potential barriers to clinical trial 
participation for minority populations that you think might be the 
simplest to resolve in terms of strategy and resources?

OYER: There are many barriers to clinical trial participation for 
Blacks and [other] minorities, and actually, none is simple. But the 
simplest fi rst step would be to off er trials to people. We’ve learned 
through our investigation process that we need to change the 
entire clinical trials ecosystem. There are complex issues having to 
deal with building trust in individuals and communities; providing 
trials for patients that match the conditions they have and for 
which they’re eligible; recognizing bias in providers and systems, 
and taking steps to educate and mitigate against that; and 
addressing practical issues that impede a person’s opportunity 
to participate in a clinical trial, such as transportation or time off  
from work, for example. 

EBO: The RFI noted that a recent review found that there was a 
decrease in minority participation in clinical trials from 2003 to 
2016. Why do you think those numbers appear to be shrinking 
despite increased focus on health care disparities in that time 
frame, and in recent years?

OYER: Well, it depends upon the type of cancer. In this study of 
National Cancer Institute trials, Blacks had lower enrollment 
fractions in breast, colorectal, and lung cancer trials, but not in 
prostate cancer trials. So it really means that we have to look at 
what the diff erences might have been in terms of study design, 
study marketing, and recruitment strategies. But the investigators 
didn’t comment on that, so we can’t really speculate.

EBO: Are there any specifi c strategies to address long-standing 
barriers to clinical participation? How does the new ACCC and 
ASCO collaborative aim to avoid similar results?

OYER: Well, I don’t think we have a knowledge gap. I think we’re 
seeing a dissemination gap, and I think we’re seeing an investment 
gap. The problem has been documented: Blacks and other ethnic 
minorities are enrolled to a lower extent than others on cancer 
treatment trials, and our investigators, a review of the landscape, 
and our steering group have advised that we need an entire 
ecosystem to address this with solutions at the patient level, the 
system level, at the community level, at the provider level, and 
even in trial design. ◆
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