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ABSTRACT

Introduction. Pembrolizumab, an immune checkpoint inhib-
itor (ICI), has become an integral part of front-line treat-
ment of metastatic non-small cell lung cancer (NSCLC).
However, pivotal trials had significant underrepresentation
of Black patients (pts). Lack of sufficient evidence regarding
safety and efficacy of ICIs among minority racial groups
poses a challenge in delivery of optimal cancer
directed care.
Methods. We retrospectively reviewed pts with stage IV
NSCLC treated with first-line pembrolizumab across three
MedStar facilities between January 1, 2014, and May
3, 2019. Progression-free survival (PFS) and overall sur-
vival (OS) were primary endpoints and were calculated
using the Kaplan-Meier method. Immune-related adverse
events (irAEs) were assessed according to Common Ter-
minology Criteria for Adverse Events Version 5.0
(CTCAE v5.0).

Results. In total, 136 pts were identified, with 74 (54.4%) White,
53 (39%) Black, 2 (1.5%) Asian, and 7 (5.1%) other racial groups.
Median age was 70 years in White pts and 65 years in Black pts
(p < .01). There was no difference in median PFS (5.7 vs. 5.9
months; p = .651) or OS (11.8 vs. 12.4 months; p = .949)
between White and Black pts. In the subset of patients whose
tumors had high programmed death-ligand 1 (PD-L1) expression
(≥50%), there was still no difference in efficacy by race. Median
PFS (8.7 vs. 3.9 months; p = .843) and OS (14.7 vs. 11.3 months;
p = .581) in White versus Black pts were not different. Incidence
of irAEs in White versus Black pts was 24.3% and 22.6%, respec-
tively (p= .83).
Conclusion. We found no major differences in either safety
or efficacy of first-line pembrolizumab between White and
Black pts. Use of first-line pembrolizumab-based treatment
in Black pts with stage IV NSCLC is safe and efficacious, based
on these real-world data. The Oncologist 2021;26:694–700

Implications for Practice: Immunotherapy has revolutionized treatment of solid and hematological malignancies. There are
certain populations of patients underrepresented in the original trials including minority racial groups, patients with autoim-
mune diseases, and those with chronic viral illnesses. Our study focuses on Black patients with metastatic lung cancer who
received pembrolizumab and concludes similar safety and response to treatment when compared with White patients. Black
patients are an important demographic group in clinical practice often facing systemic health care disparities. This study
paves a path for future studies in underrepresented populations receiving immunotherapy across various malignancies.

INTRODUCTION

Lung cancer is the leading cause of cancer related mortality
in the U.S., with a dismal 5-year survival rate of only 6% in
patients with metastatic non-small cell lung cancer (NSCLC)
[1]. The advent of immune checkpoint inhibitor (ICI) therapy

has changed the treatment landscape for front-line treat-
ment of metastatic NSCLC with pembrolizumab, an anti-
programmed death-1 monoclonal antibody, approved as
both monotherapy and in combination with platinum-based
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chemotherapy [2–6]. Most immunotherapy (IO) trials across
all cancer types, including lung cancer, had significant under-
representation of minority patients, especially Black patients,
who composed less than 5% of the trial populations [2, 7–
11]. For instance, KEYNOTE-010 comparing two different
doses of pembrolizumab to second-line docetaxel chemo-
therapy in advanced NSCLC included 1,033 patients; how-
ever, only 28 (2.7%) were Black [9]. Exact representation of
minority populations was not reported in pivotal first-line
pembrolizumab trials [2, 3, 6]. Several barriers exist for
enrollment in clinical trials amongst minority groups, includ-
ing lack of accessibility, stringent eligibility criteria, and/or
patient misconceptions regarding clinical research [7].

Race is a social construct, not a genetic manifestation,
and racial differences in cancer outcomes likely reflect socio-
economic disparities in health care delivery. Although previ-
ous studies identified genomic differences among patients
with cancer of different ancestry, it is difficult to attribute
any difference in outcome to these genomic traits; socioeco-
nomic factors and access to specific therapies are significant
confounders and likely explain many of the observed differ-
ences in outcome [12]. In NSCLC specifically, cancer stage
and treatment were better predictors of survival than ances-
try [13]. Still, there is value in identifying disparities in out-
come to facilitate an understanding of potential barriers so
that they can be removed. The lack of representation of
Black patients on the landmark immunotherapy trials in
NSCLC could limit generalizability of trial data in clinical prac-
tice. In this study we conducted a retrospective analysis to
assess differences in clinical outcomes across racially diverse
patients with metastatic NSCLC who received treatment with
pembrolizumab-based regimen in the front-line setting.

MATERIALS AND METHODS

This is a retrospective analysis of patients with metastatic
NSCLC receiving first-line pembrolizumab across three differ-
ent MedStar facilities from January 1, 2014, to May 31, 2019.
This study was approved by the MedStar institutional review
board and a waiver of Health Insurance Portability and
Accountability Act (HIPAA) authorization was obtained to
perform this study given its retrospective nature.

Patients
Pharmacy records from MedStar Georgetown University
Hospital (GUH), MedStar Washington Hospital Center
(WHC), and MedStar Franklin Square Hospital (FSH) were
used to identify patients treated with pembrolizumab
between January 1, 2014, and May 31, 2019. These charts
were manually reviewed to identify patients with stage IV
NSCLC treated with pembrolizumab in the first-line setting
as either monotherapy or in combination with chemother-
apy. Pembrolizumab was chosen given its status as the
approved standard of care during the time period analyzed.
Patients who received prior systemic treatment in the non-
metastatic setting were included. Patients treated with
other ICIs or who received pembrolizumab as second-line
or beyond were excluded to limit heterogeneity of results.

Pertinent baseline demographic data collected for analy-
sis included age, gender, race, Eastern Cooperative

Oncology Group performance status, programmed death-
ligand-1 (PD-L1) expression per immunohistochemical
staining using the Dako 22C3 clone, tumor histology, date
of pembrolizumab initiation, combination versus mon-
otherapy, and institution.

Age is reflective of the time at which pembrolizumab
was initiated. Race was self-identified by patients.
Progression-free survival (PFS) was defined as the time from
initiation of pembrolizumab to radiographic progression or
death. Overall survival (OS) was defined as the time from
initiation of pembrolizumab to date of death. Information
regarding immune-related adverse events (irAEs) was col-
lected and the severity of irAEs was graded based on Com-
mon Terminology Criteria for Adverse Events Version 5.0.

Endpoints
Primary endpoints were differences in PFS and OS among
different racial groups treated with first-line pembrolizumab
for metastatic NSCLC. Secondary endpoints included differ-
ences in incidence of irAEs and median PFS and OS between
White and Black patients stratified by high PD-L1 expression
defined as greater than or equal to 50%. Differences in
median PFS and OS across institutions were also reported
as an exploratory outcome.

Statistical Analysis
Baseline demographic characteristics by races were summa-
rized using median and range for age, frequencies, and per-
centages for categorical characteristics. Characteristics of
irAEs between White and Black patients were summarized
descriptively. The Kaplan-Meier method was used to esti-
mate the median OS and PFS stratified by race, institutions,
and three PD-L1 expression categories (<1%, 1–49%, ≥50%),
respectively, and log-rank tests were conducted for each
comparison. Subset survival analyses with PD-L1 expression
greater than or equal to 50% were conducted to compare
median OS and PFS between White and Black patients,
respectively. Statistical significance was determined if a
two-sided p < .05.

RESULTS

Patient Characteristics
One hundred and thirty-six eligible patients were identified.
Patient characteristics are described in detail in Table 1.
More than half of the patients were White at 54.4%
(n = 74), whereas 39% (n = 53) were Black. Six patients
(4.4%) identified as other; whereas only two (1.5%)
patients identified as Asian. One patient declined to answer.
Median age in White patients was higher at 70 years com-
pared with Black patients at 65 years (95% confidence inter-
val [CI], 1.176–9.511; p < .01). The sample proportion of
females in Black patients was 45.3%, whereas it was 55.4%
in White patients (95% CI, �29.8% to 8.4%, p = .31). Ade-
nocarcinoma was the most common histology at 72.8%
(n = 99), followed by squamous cell carcinoma at 22.8%
(n = 31); 4.4% (n = 6) of the cases were not otherwise
specified. Patients received a median of six cycles;
50 (36.8%) patients received pembrolizumab monotherapy
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and 86 (63.2%) patients received combination chemother-
apy with pembrolizumab.

Primary Efficacy Outcomes
White and Black patients were the two most commonly
represented races in the analysis. Fifty-one out of
74 (68.9%) White, 40 out of 53 Black (75.5%), and 1 out
of 2 (50%) Asian patients had disease progression. At the
time of data cutoff on May 31, 2019, 37 out of 74 (50.0%)
White, 27 out of 53 (50.9%) Black, and 1 out of 2 Asian
patients were deceased. The median PFS was 5.7 months in
White patients (95% CI, 3.877–9.068), 5.9 months in Black
patients (95% CI, 3.22–8.509), 4.1 months in Asian patients
(95% CI, 4.107–not available [NA]; p = .651). Median OS
was not significantly different among these three racial
groups at 11.8 (95% CI, 7.261–NA), 12.4 (95% CI, 7.392-NA),
and 4.5 (95% CI, 4.501–NA) months (p = .949), respec-
tively (Fig. 1).

Secondary Efficacy Outcomes
There were 66 patients (48.5%) with high PD-L1 expression
defined as expression in ≥50% of cells. Among the PD-L1–
high patients, 52.7% (n = 39) were White and 41.5%

(n = 22) were Black. There was no significant difference in
PD-L1 expression, categorized as <1%, 1–49%, and ≥ 50%,
noted between the two races (Pearson’s χ2 p = .37). No
statistically significant difference was observed in median
PFS 8.7 months (95% CI, 3.581–NA) versus 3.9 months (95%
CI, 2.694–NA; p = .843). There was also no difference in
median OS 14.7 months (95% CI, 9.495–NA) versus
11.3 months (95% CI, 4.501–NA; p = .581) between White
and Black patients with high PD-L1 expression (Fig. 2).

There was also no difference in median PFS based on
the institution at which treatment was given with
5.9 months, 7.6 months, and 4.7 months at GUH, WHC, and
FSH, respectively (p = .723). The median OS among the
three institutions was also not significant (p = .714) at 15.4,
12.2, and 10.6 months, respectively (supplemental
online Fig. 1).

Safety Outcomes
The incidence of all-grade irAEs in White versus Black patients
was 24.3% and 22.6%, respectively (p = .83; Table 2). In White
patients, rash was the most common irAE (n = 7; 9.4%),
followed by pneumonitis (n = 3; 4%) and hypothyroidism
(n = 3; 4%). In Black patients, pneumonitis (n = 3; 5.7%) and

Table 1. Baseline demographic characteristics of all patients

Characteristics All patients, n = 136 White, n = 74 Black, n = 53 Asian, n = 2 Other/unknown, n = 7

Median age (range), yr 68 (25–88) 70 (42–87) 65 (25–88) 65 (60–70) 61 (54–64)

Sex, n (%)

Female 69 (50.7) 41 (55.4) 24 (45.3) 1 (50) 3 (42.9)

Male 67 (49.3) 33 (44.6) 29 (54.7) 1 (50) 4 (57.1)

ECOG, n (%)a

0 22 (16.2) 8 (10.8) 10 (18.9) 1 (50) 3 (42.9)

1 84 (61.8) 51 (68.9) 28 (52.8) 1 (50) 4 (57.1)

2 26 (19.1) 13 (17.6) 13 (24.5) 0 0

3 3 (2.2) 2 (2.7) 1 (1.9) 0 0

Histology, n (%)

Adenocarcinoma 99 (72.8) 53 (71.6) 40 (75.5) 1 (50) 5 (71.4)

Squamous 31 (22.8) 16 (21.6) 13 (24.5) 0 2 (28.6)

NOS 6 (4.4) 5 (6.8) 0 1 (50) 0

% PDL1, n (%)b

<1 40 (29.4) 20 (27.0) 19 (35.8) 1 (50) 1 (14.3)

1–49 27 (19.9) 14 (18.9) 10 (18.9) 0 2 (28.6)

≥50 66 (48.5) 39 (52.7) 22 (41.5) 1 (50) 4 (57.1)

Pembrolizumab, n (%)

Monotherapy 50 (36.8) 30 (40.5) 14 (26.4) 1 (50) 5 (71.4)

Combination 86 (63.2) 44 (59.5) 39 (73.6) 1 (50) 2 (28.6)

Institution, n (%)

GUH 51 (37.5) 30 (40.5) 17 (32.1) 1 (50) 3 (42.9)

MWHC 23 (16.9) 2 (2.7) 20 (37.7) 1 (50) 0

FSH 62 (45.6) 42 (56.8) 16 (30.2) 0 4 (57.1)
aOne patient in Black group did not have ECOG status listed.
bThree patients (1 White and 2 Black) did not have PDL1 status available.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; FSH, Franklin Square Hospital; GUH, Georgetown University Hospital; MWHC, Med-
Star Washington Health Center; NOS, not otherwise specified; PD-L1, programmed death-ligand 1.
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hepatitis (n= 3; 5.7%) were the most common irAEs, followed
by rash (n = 2; 3.8%) and colitis (n = 2; 3.8%). The incidence
of any grade 3–4 irAEs was similar between the two groups
(10.8% White vs. 9.4% Black). The incidence of grade 3 or
4 rash was the most common at 5.4% in White patients,
whereas 3.8% of Black patients had grade 3 or 4 pneumonitis.

DISCUSSION

ICIs are established as the backbone of first-line treatment
for patients with metastatic NSCLC. Minority populations,
specifically Black patients, have historically been underrep-
resented or not well studied in pivotal immunotherapy tri-
als, limiting generalizability. Safety and efficacy of ICIs in
minority populations is not well studied, which poses a
challenge in treatment of these patients. This is the first
study, to our knowledge, to assess differences in efficacy
and safety of pembrolizumab in Black patients compared
with White patients with metastatic NSCLC treated in the
first-line setting.

Our study demonstrates that there are no significant dif-
ferences in PFS or OS in Black patients when compared with
White patients with similar baseline characteristics. These
results were replicated in a subgroup analysis of those

patients with high PD-L1 expression. In contrast, Tiu et al.
conducted a small retrospective study of 38 patients on
nivolumab treatment for advanced or metastatic NSCLC out
of which 29 (76.3%) patients were Black. Median PFS and
OS in the Black patients were significantly higher when
compared with two landmark clinical trials (CheckMate
017 and 057) in which superiority of nivolumab over doce-
taxel in the second-line setting was shown [10, 11, 14].
However, there are several limitations to the study includ-
ing a small sample size, lack of a control arm with non-Black
patients, and short follow up time compared with the pro-
spective trials, possibly contributing to discordantly higher
PFS and OS. Moreover, PD-L1 expression of these patients
was not reported, and two patients were treated with
nivolumab as first-line, increasing the heterogeneity in the
patient population [14]. Butaney et al. conducted a meta-
analysis of immunotherapy trials across different cancer
types and concluded no significant difference in OS (effi-
cacy) among White versus non-White patients, although
only two NSCLC trials that were included in the study had
patients that were substratified as White versus non-White
[15].

The majority of patients in our study received
pembrolizumab in combination with chemotherapy (63.2%).

Figure 1. Progression-free survival and overall survival among racial groups.
Abbreviations: CI, confidence interval; OS, overall survival; NA, not available; PFS, progression-free survival.
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This combination was approved as first-line therapy based on
results from KEYNOTE-189 and KEYNOTE-407 [3, 5, 6]. The
incidences of irAEs in KEYNOTE-189 and KEYNOTE-407 were
22.7% and 28.8%, respectively, which is similar to what was

seen in our analysis. The incidence of irAEs in KEYNOTE-024, a
phase III, randomized trial of pembrolizumab monotherapy in
patients with high PD-L1 expression, was also similar at 29.2%.
Although hypothyroidism was the most common irAE

Figure 2. Progression-free survival and overall survival among White and Black patients with PD-L1 expression ≥50%.

Table 2. Characteristics of irAE between White and Black patients

White (n = 74) Black (n = 53)

irAE Any grade Grade 1–2 Grade 3–4 Any grade Grade 1–2 Grade 3–4

Any irAE 18 (24.3) 10 (13.5) 8 (10.8) 12 (22.6) 7 (13.2) 5 (9.4)

Rash 7 (9.4) 3 (4.1) 4 (5.4) 2 (3.8)a 1 (1.9) 1 (1.9)

Pneumonitis 3 (4) 1 (1.4) 2 (2.7) 3 (5.7) 1 (1.9) 2 (3.8)

Hepatitis 1 (1.4) 1 (1.4) 0 3 (5.7)a 2 (3.8) 1 (1.9)

Hypothyroidism 3 (4) 3 (4) 0 1 (1.9) 1 (1.9) 0

Adrenal insufficiency 0 0 0 1 (1.9) 1 (1.9) 0

Diabetes 1 (1.4) 0 1 (1.4) 0 0 0

Colitis 1 (1.4) 1 (1.4) 0 2 (3.8) 1 (1.9) 1 (1.9)

Arthritis 1 (1.4) 0 1 (1.4) 0 0 0

Myocarditis 0 0 0 1 (1.9) 0 1 (1.9)

Neuropathy 1 (1.4) 1 (1.4) 0 0 0 0

All data are presented as n (%) unless otherwise indicated.
aOne patient had both rash and hepatitis.
Abbreviation: irAE, immune-related adverse event.
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reported in all three seminal KEYNOTE trials, this was not seen
in our study, potentially because of less regular thyroid stimu-
lating hormone (TSH) testing outside of the clinical trial set-
ting. Pneumonitis is the second most common irAE in those
clinical trials and incidence is similar to our study at appropri-
ately 4%–6% between the two groups. Although the rate of
irAEs between White and Black patients are similar (24.3%
vs. 22.6%), including similar rates of grade 3 or higher toxic-
ities (5.4% vs. 3.8%), different patterns of irAEs were seen
between the two races, with rash being the most commonly
occurring event in White patients. It is unclear if this is due to
a true difference in incidence or due to easier recognition of a
rash by patients and physicians on the skin of White patients.

Our study had only two patients of Asian origin; conclu-
sions cannot be made in this patient population. Represen-
tation of Asian patients was higher in ICI trials for NSCLC
ranging from 3%–21% [2, 7–11]. A similar retrospective
analysis by Qian et al. assessed differences in efficacy
between Asian and White patients with NSCLC who
received second-line atezolizumab in the POPLAR and OAK
trials [16]. A total of 390 patients were evaluated, out of
which 304 (77.9%) were White and 86 (22.1%) were Asian;
inferior responses to atezolizumab were noted in the White
cohort even after adjusting for confounding factors such as
lower proportion of PD-L1 expression and blood-based
tumor-mutation burden and higher incidence of epidermal
growth factor receptor mutations in Asians [16]. The
authors concluded that racial differences in mutational ana-
lyses are a potential contributing factor. In that study, White
patients were noted to have higher incidence of STK11
alterations, which, according to the authors, may have con-
ferred inferior response to atezolizumab due to primary
resistance to checkpoint inhibition [16]. However, it is very
challenging to isolate genomic changes as a true determi-
nant of these disparities, and differences are likely to reflect
other, nonbiologic factors. Several other studies indirectly
compared efficacy outcomes from a subgroup of Japanese
or Chinese patients with the overall population and
reported comparable or higher response rates in Asian
patients [17–19].

Inferior survival outcomes in Black patients across cer-
tain cancer groups including lung cancer have previously
been reported [20]. Although several factors contribute to
these differences, a study by Albain et al. attempted
to adjust for demographics, clinical variables, and socioeco-
nomic status [21]. They included 19,457 adult patients with
cancer from 35 phase III SWOG trials, out of which 2,699
patients had lung cancer. When adjusted for prognostic fac-
tors and socioeconomic status, no difference was noted in
patients with advanced stage NSCLC [21]. In our study,
when patients were further stratified based on the institu-
tion at which they received treatment, survival outcomes
did not differ despite variances in socioeconomic status
among the patients from each institution.

The retrospective nature of our study may be a poten-
tial limitation in drawing major conclusions. Race is a social
construct. Differences in cancer outcomes reported by race
likely reflect disparities in access rather than true biologic
differences, yet it is still important to highlight these differ-
ences so that disparities can be properly addressed. The
lack of minority representation on registrational clinical tri-
als reflects these ongoing disparities. Until minority patient
enrollment in clinical trials is improved, we rely heavily on
such retrospective studies to highlight safety and efficacy of
cancer drugs. This data set did not identify any meaningful
differences in efficacy or safety of the front-line immuno-
therapy by race.

CONCLUSION

There are very limited data on the survival outcomes of
Black patients with lung cancer treated with ICIs. Our retro-
spective study showed no difference in safety or efficacy
between White and Black patients when treated with
pembrolizumab-based regimens in the front-line setting.
We conclude that pembrolizumab is safe and efficacious in
Black patients with metastatic NSCLC and results from the
landmark trials should be generalized across racial
subgroups.
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