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Abstract

Background: Race-based differences in efficacy for advanced NSCLC have not been studied 

due to under-representation of patients of minority background in pivotal trials. We explored real-

world differences in outcome in our diverse patient population.

Methods: We retrospectively analyzed clinical outcomes of patients with advanced NSCLC 

treated with single-agent immune checkpoint blockade (ICB) between 2013 and July 2018 at 

Winship Cancer Institute of Emory University. Primary efficacy comparison between Blacks and 

Whites was performed by bivariate and multivariate analyses for overall survival (OS) and 

progression free survival (PFS).

Results: We analyzed data from 257 patients: The median age was 69 years old, 50.6% were 

female, Whites (W) /Blacks (B)/Other race made up 63.4%/29.5%/7.1% respectively. ICB was 1st 

line in 51 (19.9%), 2nd line in 161 (62.9%), 3rd line in 33 (12.9%). The most commonly used 
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agents were nivolumab (49.0%), pembrolizumab (25.2%) and atezolizumab (21.3%). No 

difference in OS (p=0.839) and PFS (p=0.235) between B and W were seen. The sample ORR was 

20.6% - 15.2% B and 23.1% for W. No differences in OS (p=0.0812) and PFS (p=0.176) between 

females and males were seen. The rate of immune-related adverse events (irAE) was similar in B 

and W (20.0% vs. 29.9%, P-value=0.148). On multivariate analysis, race was not significantly 

associated with OS or PFS.

Conclusions: Real-world analysis of our institutional experience showed similar efficacy and 

tolerability of ICB in Black vs White advanced NSCLC patients. Larger multi-institutional studies 

to include other US minority populations would make our findings generalizable.

PRECIS

We performed a retrospective study of overall survival (OS) and progression free survival (PFS) of 

non-small cell lung cancer patients treated with single agent immune checkpoint blockade in 

Atlanta, GA between 2013 to 2018. Our data shows similar outcomes between Blacks and Whites 

in terms of OS, PFS, and rate of immune-related adverse events. Large studies are needed to make 

our findings more generalizable.
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INTRODUCTION:

Patients from minority racial background in the United States are equally likely as 

Caucasians to enroll in clinical trials1–3. However, actual participation rate on cancer trials 

reflect a pervasive racial disparity, with the overrepresentation of Whites and male 

participants in oncology trials conducted in the recent decades (80% and 59.8%, 

respectively)456. Despite regulatory and policy initiatives to address this challenge, only 2% 

of approximately 10,000 trials sponsored by the US National Cancer Institute included 

sufficient minority participants to meet the goals of those initiatives78. In addition, only 

13.4% of published studies reported enrolment data by race or ethnicity, in spite of policy 

prescription for the FDA to report trial results in specific demographic subgroups910. The 

FDA’s Drug Trials Snapshots for 2018 showed a remarkable imbalance in participants in 

oncology trials that supported the regulatory approvals and marketing of 17 new drug 

entities. Out of a total of 5,157 clinical trial enrollees, the majority were males (62%) and 

White (68%). There was a good representation of Asians (15%) but Black or African 

American and Hispanic patients were underrepresented at 4% each11. However, more than 

half the US population will be a race other than non-Hispanic White by 2045 according to 

the projection by the US Census Bureau12.

Potential differences or similarities between US blacks and Caucasians with respect to the 

efficacy of immune checkpoint blockade (ICB) for advanced non-small cell lung cancer 

(NSCLC) have not been previously studied. This is primarily due to the fact that pivotal 

trials of ICB in NSCLC had an underrepresentation of patients of racial minority 
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background13. In spite of this, ICB adoption in NSCLC was rapid among patients from all 

racial background despite limited inclusion in clinical trials and limited knowledge of 

treatment outcomes or toxicity profiles13, 14. Moreover, long and durable responses to ICB 

are seen only in a subset of treated patients, making the development of reproducible 

biomarkers of treatment response a critical need along with a better understanding of host 

differences across racial groups. The neutrophil-to-lymphocyte ratio (NLR) is one biomarker 

that has shown promise in this setting15.

In order to bridge this knowledge gap, we systematically explored potential differences in 

ICB efficacy in patients from the different racial backgrounds using clinical outcome data 

from our diverse lung cancer patient population where Blacks constitutes approximately 

35.2%.

METHODS:

Patient Selection

We performed a retrospective review of the clinical outcome of patients with advanced or 

metastatic NSCLC treated between January 1st, 2013, and July 1st, 2018 with ICB alone for 

all lines of therapy at the Winship Cancer Institute of Emory University and its affiliated 

satellite medical oncology clinics. The data cutoff was April 15th, 2019. Patients were 

identified through the drug administration pharmacy database and associated ICD9 and ICD 

10 codes C33.xx and CD34.xx. Unique ICB administration entries without an associated 

ICD code were also screened to capture all patients with lung cancer. Lung cancer patients 

should have received at least 1 dose of Anti-PD1/PD-L1 with or without Anti-CTLA-4 

inhibitors to be included in our analytic dataset. Exclusion criteria included having received 

ICB as part of a combination therapy that included other classes of systemic therapy, having 

received more than 1 line of ICB, initiation of ICB at another institution, chronic use of 

prednisone>10mg, HIV-positive patients, or having an incomplete medical record. The study 

was conducted as part of an IRB-approved protocol for chart review and data collection.

Study Design

The patients’ baseline demographics, disease histology, and stage, ICB treatment start and 

end date, baseline complete blood count at ICB treatment initiation and adverse events were 

all recorded from the electronic medical record.

The analysis focused on NSCLC with advanced or metastatic disease on ICB alone. Small 

cell lung cancer patients were not included in the analysis given their distinct biology and 

small number in our sample. We also excluded those who were treated with durvalumab as 

consolidation therapy after concurrent chemo-radiation for Stage III NSCLC.

As primary outcomes, the overall survival (OS) and progression free survival (PFS) 

according to self-reported race [White/Caucasian (Whites) vs. Black/African American 

(Blacks)] and of OS and PFS according to gender were measured. OS was assessed from the 

time of ICB initiation to death or censoring at the last clinic visit. PFS was defined as the 

time between first ICB dose and restaging radiological scan demonstrating progressive 

disease or death. The response rate followed RECIST criteria and was based on radiological 
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findings along with the documented interpretation of the oncology provider. The outcome 

was censored if the patient was lost to follow up. As a secondary analysis, the rate of adverse 

events were retrieved using the Common Terminology of Adverse Events v.4.0. The severity 

of immune-related AEs (irAEs) were also compared by gender and race.

A proxy to income level was calculated using the median household income at the ZIP code 

of residence obtained from the US census American Community Survey (ACS) 2013–2017 

5-year estimate. Median household income was categorized by tertile (low/medium or high) 

according to Georgia state distribution of ZIP codes16.

Statistical Analysis

Demographic and clinical characteristics were summarized using descriptive statistics. The 

Kaplan-Meier method was used to estimate OS and PFS probabilities and were compared by 

patient characteristics using the log-rank test. We performed bivariate and multivariate 

analyses to assess factors associated with OS and PFS using the cox proportional hazards 

model. Multivariate models were selected using backward model selection with an alpha of 

removal of 0.2. Hazard ratios with 95% confidence intervals (CIs) were generated in the two 

models. A p-value of <0.05 was considered statistically significant for all analyses. All 

analyses were conducted using SAS Version 9.4 and SAS macros developed by the 

Biostatistics and Bioinformatics Shared Resource at Winship Cancer Institute in Atlanta, 

Georgia17.

RESULTS:

Patient and tumor characteristics

Overall, the study had a total of 257 patients with the following characteristics: mean age of 

67.5 years, females 50.6%, Whites 63%, and Blacks 29.2% (Table 1). 40.6% had an ECOG 

functional status of 0–1. The vast majority were current or former smokers (83.8%). The 

majority of patients had Medicare insurance (60.9%) and 15 patients (5.8%) were uninsured. 

Adenocarcinoma was the most common histology, forming 65% of patients. Of those who 

had PD-L1 status information, close to half (49%) had high PD-L1 expression >=50%. The 

majority of patients had advanced disease (Stage III 19.8% and Stage IV 67.8%) at 

presentation and 80.2% received ICB as second-line or more. Brain metastases were present 

in 35.7% of patients at ICB initiation. Nivolumab was the most commonly used agent 

(49.2%) followed by pembrolizumab (25.2%) and atezolizumab (21.3%). Supplementary 

Table 1 outlines the baseline demographic and clinical characteristics according to race. 

There were no statistically significant differences in PD-L1 expression levels between 

Blacks and Whites (parametric p=0.491 by Chi-square test).

Efficacy of ICB by Race

When looking at the overall population, the median OS for the entire NSCLC population 

was not reached (NR) (95% CI: 30.2, NR), with 12-month survival 70.2% (95% CI: 63.9%, 

75.6%) and 24-month survival 57.7% (95% CI: 50.6%, 64.1%) at the time of data cutoff. 

The median PFS was 5.9 months (95% CI: 4.7, 8.6) and the median follow up time was 15.4 

months. The ORR was 20.6% for the entire population, 15.2% for Blacks and 23.1% for 
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Whites. The median duration of response was 3.24 months for the entire population, 3.24 

months in blacks and 3.18 months in Whites. Our analysis showed no OS difference 

between Blacks and Whites (Figure 1A) with non-significant log rank p-value of 0.839 and 

comparable 12-month survival (66.2% Blacks 70.0% Whites) and 24-month (58.2% Blacks; 

54.2% Whites). Similarly, there were no statistically significant differences in PFS between 

the two races (log rank p=0.235) with a noted numerically shorter PFS in Blacks of 4.4 

(95% CI: 2.5, 16.8) compared with 7.7 months (95% CI: 5.4, 10.7) in Whites (Figure 1B). 

There were comparable 12-month PFS (39.6% Blacks; 40.2% Whites) and 24-month PFS 

(30.1% Blacks; 32.9% Whites) between the two groups. The censoring rates were similar for 

OS (60% Blacks; 56% Whites) and PFS (34% Blacks; 37% Whites) regardless of a racial 

group.

Efficacy of ICB by Gender

Analysis of the gender difference in clinical outcomes for NSCLC patients treated with ICB 

showed no statistically significant differences in OS (p=0.0812) and PFS (p=0.176) between 

females and males. However, there was a noticeable trend in favor of females with respect to 

OS (Figure 2A) and PFS (Figure 2B). Landmark analysis for OS rates at 12 and 24 months 

showed a trend in favor of females (73.5% vs. 63.7%) and (60.0% vs. 49.6%) respectively. 

Similarly, the median PFS was 9 months (95% CI: 4.4, 23.6) for females and 5.9 months 

(95% CI: 4, 8.3) for males (p=0.176). The 12-month PFS rate was 45.8% for females versus 

33.3 % for males while the 24-month PFS rate was 36.9% for females vs. 25.4% for males. 

Importantly, there were more females censored for both PFS and OS events at the time of the 

primary data analysis, 63% vs. 49% for OS; and 41% vs. 31% for PFS. When limiting the 

analysis to females, we found no statistically significant bivariate association with race of 

OS [HR 0.98 (95% CI: 0.54–1.78), log-rank p-value=0.936] and PFS [HR 1.32 (95% CI: 

0.82–2.10), log-rank p-value=0.246] between Black females vs. White females.

Bivariate and multivariate regression of overall survival and progression-free survival

Table 2 displays the unadjusted and adjusted association of OS with demographic and 

clinical characteristics. At the bivariate level, the risk of death was 38% lower among 

patients with non-squamous histology compared to patients with squamous histology [HR 

0.62 (95% CI: 2.5, 16.8), log-rank p-value=0.042] and 33% lower among patients with 

NLR<5 compared to those with NLR ≥ 5 [HR 0.67 (95% CI 0.46,1.00), log-rank p-

value=0.048]. Females had a trend to better OS than males [HR 0.70 (95% CI 0.48, 1.03)], 

but the association was not statistically significant (log-rank p-value=0.066). All other 

demographic and clinical characteristics including race were not significantly associated 

with OS at the bivariate level. In the multivariate model (including sex, ECOG functional 

status, income level, insurance status, histology, PD-L1 status, and NLR), OS was 

statistically significantly associated with sex [HR 0.12 (95% CI: 0.04,0.40) for female vs. 

male], ECOG [lower risk of death for ECOG 0, 1 and 2 compared to 3, p-value=0.002], 

insurance type [HR 0.08 (95% CI: 0.01–0.56) for government versus private insurance], and 

NLR [HR 0.05 (95% CI: 0.00–0.91) for NLR <5 versus NLR ≥5].

Table 3 displays the results of bivariate and multivariate models for PFS. PFS was 

significantly associated with higher PD-L1 status (Log-rank p-value=0.02), absence of liver 
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metastasis (Log-rank p-value=0.004), and lower ECOG. The multivariate model included 

race, sex, ECOG, insurance type, PD-L1 status, and NLR. The risk of disease progression or 

death was significantly lower in females compared to males [HR 0.34 (95% CI: 0.16–0.75], 

in patients with NLR <5 versus NLR ≥5 [HR 0.31 (95% CI (0.14–0.69)], and in patients 

with ECOG 0, 1, or 2 compared to 3 (Log-rank p-value=0.022). Patients with PD-L1 less 

than 1% had more than 5 times the risk of progression than those with PD-L1 of 50% or 

higher [HR 5.38 (95% CI: 2.30–12.59), p-value<0.001]

Immune-related adverse events by race and gender

Of 257 patients in our study, 72 (27.8%) had reported treatment-related adverse events, the 

most common organ system was pulmonary (25), followed by constitutional (18), 

gastrointestinal (11), and dermatological (7). Grade ≥3 adverse event was recorded in 54 of 

these 72 patients, where 44% (24/54) had Grade 3 and 25.9% (14/54) had Grade 4. Overall, 

withholding treatment for irAE was required in 47 patients (18%) with 18 of those 

cessations being permanent. There were no death attributed to ICB treatment. Blacks had a 

numerically lower incidence of irAEs on treatment than Whites (20.0% vs. 29.9%), a 

difference that was not statistically significant (parametric p=0.148 by Chi-square test). We 

also found no statistically significant difference in the rate of Grade 1 or 2 irAEs vs. Grade 3 

or 4 between Blacks and Whites (parametric p=0.733 by Chi-square test). Our analysis 

showed no association between gender and irAEs (parametric p=0.148 on Chi-square test).

DISCUSSION

Our real-world study evaluates the impact of race and gender on ICBs outcomes in patients 

with advanced or metastatic NSCLC. The results show that Blacks and Whites derive similar 

benefit from ICBs with a comparable incidence of irAEs. This was consistent after adjusting 

for a large number of demographic and clinical characteristics. To our knowledge, our cohort 

of Black patients with advanced NSCLC treated with ICB (N=75) is the largest to date. 

Comparison of the retrospective results for Blacks only from our study to pivotal NSCLC 

Phase III trials is limited by the very low enrollment of such patients in those trials (e.g.: 

CheckMate 057: 16 of 533 participants were Black18; KEYNOTE 010: 13 out of 24619; 

OAK trial: 16 out of 59820).

The ORR in our study (20.6%) – with nivolumab second line being the most commonly used 

ICB - is reassuringly similar to the one reported in Checkmate 057 of 19%18. The absence of 

differences in outcomes between Black and White NSCLC patients treated with ICB 

compares favorably to known worse outcome in NSCLC chemotherapy treatment for Blacks 

versus Whites and generally worse cancer-related outcomes in minority patients21. 

Interestingly, the FDA analyzed 3,399 Asian advanced NSCLC patients (a group with 

generally better outcomes than non-Asians) receiving ICB in randomized trials and found no 

better or worse benefit for ICB when compared to chemotherapy22, raising the possibility 

that factors unique to Blacks might explain our findings. Investigators have previously 

postulated a potentially greater benefit of ICB in Blacks based on a higher prevalence of 

smoking and higher mutational burden23. In light of the very low enrollment of Blacks in the 
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pivotal trials, our data provides evidence to the treating clinical that Whites and Blacks have 

a similar benefit to ICB in advanced NSCLC.

Blacks had no statistically significant difference in tolerability to ICB in our cohort 

compared to Whites while noting that the incidence of irAEs was numerically lower (20.0% 

in Blacks vs. 29.9% in Whites). Among the irAEs seen in Blacks, the severity of those 

events are similar compared to Whites. The incidence of Grade 3 or more irAEs in our study 

(13.3%) is comparable to a recent real-world retrospective review of Black patients on ICB 

by Shah et al. (N=94, Grade 3 or more toxicities incidence 8%)24 and to the pivotal clinical 

trials. Therefore, our findings suggest a favorable benefit-to-risk ratio of ICB for advanced 

or metastatic NSCLC in Blacks.

In our study, females had a trend towards better OS and PFS that did not reach statistical 

significance on Kaplan-Meier analysis although gender was a significant predictor of OS 

and PFS on the multivariate analyses. The results might be due to higher rates of censoring 

among females in our sample. Whether true and meaningful gender differences exist in 

NSCLC response to ICB remains a subject to debate. In one recent meta-analysis on sex 

heterogeneity of outcomes of lung cancer immunotherapy, males had better outcomes than 

females for anti-PD-1 alone (pooled ratio of OS-HRs in women vs. men was 0.83 (95% 

(0.65 to 1.06), p=0.002)25. However, another large meta-analysis of 23 ICB clinical trials in 

advanced cancers with 9,322 men and 4,399 women found no statistically significant 

difference between sexes for OS (P=0.60)26.

The study has a number of limitations. It is a retrospective review from a single cancer 

institute network and might not be generalizable to other settings. Potential heterogeneity of 

practice sites within the network and self-reported nature of race are common challenges in 

real-world racial disparity studies. Because not all patients were tested or had available 

mutational profile, the driver mutation status was not included in the multivariate analysis. 

The NLR analysis is limited by the absence of collected NLR 2 weeks post-treatment, which 

precludes calculating delta NLR15. The adverse events and comorbidities are likely 

underestimated given the heterogeneity in how they were documented by the provider. 

Larger datasets would be needed to investigate some of our non-statistically significant 

findings (e.g. numerically shorter median PFS in Blacks with comparable 12-month and 24-

month PFS and numerically lower incidence of irAEs in Blacks compared to Whites). 

Furthermore, our study had a very small number of Hispanic and Asian patients.

Despite the limitations, our study has several points of strength. The real-world dataset has a 

large minority population (N=75 Blacks patients) that is substantially larger than the number 

of Black patients in the pivotal clinical trials. The patient population those trials is 

homogenous in terms of insurance status, socio-economics, and geographic region in the 

US. The bivariate and multivariate analyses adjusted for a large number of clinical and 

demographic factors. The previously mentioned similarities of ORR and irAEs with 

published studies support the validity of our methods. Further, the results of the bivariate and 

multivariate analyses for OS and PFS in our dataset are consistent with well-established 

factors of better ICB outcomes, including high PD-L1 expression, low NLR15, and better 

ECOG functional status.
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Our work opens the door for future studies aimed at maximizing the clinical benefits of ICB 

in Blacks and achieving equity among all racial groups. It remains unclear whether the 

similar OS and PFS benefits between Blacks and Whites in our study will extend to when 

ICB are combined with platinum-based chemotherapy. This is important as fewer patients at 

our institution had received platinum-based chemotherapy plus ICB in the time duration of 

the study (Jan 2013-July 2018) than would today based on the results of KEYNOTE-18927, 

KEYNOTE 40728, and IMPower 15029. Further, elucidating whether consolidation 

durvalumab therapy in Stage III NSCLC is equally effective in different racial groups will 

provide further insight into this topic.

CONCLUSION:

Real-world analysis of our institutional experience showed no significant racial disparity of 

Blacks vs. Whites in OS, PFS, and safety of NSCLC patients treated with single agent ICB. 

Larger multi-institutional prospective studies are needed to include other US minority 

populations and to general data that supports the diverse patient population seen in the 

clinic. This would make our findings generalizable.
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Figure 1A: 
Overall survival of non-small cell lung cancer patients by race
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Figure 1B: 
Progression free survival of non-small cell lung cancer patients by race
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Figure 2A: 
Overall survival of non-small cell lung cancer patients by gender
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Figure 2B: 
Progression Free Survival of non-small cell lung cancer patients by gender

Nazha et al. Page 14

Cancer. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nazha et al. Page 15

Table 1:

Baseline demographic and clinical characteristics of patients with advanced or metastatic Non-Small cell Lung 

Cancer (NSCLC)

Variable Level N (%) = 257

Race

Black/African American 75 (29.5)

Other 18 (7.1)

White/Caucasian 161 (63.4)

Missing 3

Sex
Female 130 (50.6)

Male 127 (49.4)

ECOG Functional Status

0 18 (9.4)

1 84 (43.8)

2 68 (35.4)

3 21 (10.9)

4 1 (0.5)

Missing 65

Income

Low/Middle Income 90 (38.8)

High Income 142 (61.2)

Missing 25

Insurance

Medicaid 9 (3.6)

Medicare 156 (63.2)

Private 67 (27.1)

Uninsured 15 (6.1)

Missing 10

Histology

Adenocarcinoma NSCLC 165 (65.2)

Adenosquamous NSCLC 3 (1.2)

Large cell NSCLC 5 (2.0)

NOS 17 (6.7)

SCLC 18 (7.1)

Squamous NSCLC 45 (17.8)

Missing 4

PD-L1 expression level

1–49% 20 (20.8)

<1% 29 (30.2)

>=50% 47 (49.0)

Missing 161

Body Mass Index

Underweight/Normal Weight 132 (52.6)

Overweight 73 (29.1)

Obese 46 (18.3)

Missing 6

Brain metastasis at treatment initiation No 154 (64.2)
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Variable Level N (%) = 257

Yes 86 (35.8)

Missing 17

Liver metastasis at treatment initiation

No 192 (83.1)

Yes 39 (16.9)

Missing 26

Neutrophil to lymphocyte ratio at treatment initiation

<5 122 (51.7)

>=5 114 (48.3)

Missing 21

EGFR status

Negative 149 (89.8)

Positive 17 (10.2)

Missing 91

ALK status

Negative 159 (98.1)

Positive 3 (1.9)

Missing 95

TP53 status

Negative 56 (55.4)

Positive 45 (44.6)

Missing 156

ICB line

1 51 (19.9)

2 161 (62.9)

3 33 (12.9)

4 11 (4.3)

Missing 1

ICB agent

Atezolizumab 55 (21.4)

Nivolumab + Ipilimumab 11 (4.3)

Nivolumab 126 (49.0)

Pembrolizumab 65 (25.3)

Age

Median 69

Minimum 34

Maximum 90

Std Dev 9.52

Missing 0
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Table 2:

Bivariate and multivariate association of overall survival with demographic and clinical characteristics in 

advanced or metastatic Non-Small Cell Lung Cancer (N=257)

Bivariate model Multivariate model

Covariate Level N Hazard Ratio 
(95% CI)

HR
P-value

Log-rank
P-value

Hazard Ratio 
(95% CI)

HR
P-value

Log-
rank

P-value

Race

Black/African 
American 75 0.90 (0.59–

1.37) 0.62

0.133

- -

-Other 18 0.33 (0.10–
1.04) 0.059 - -

White/Caucasian 161 Ref ref - -

Sex
Female 130 0.70 (0.48–

1.03) 0.068
0.066

0.12 (0.04–
0.40) <.001

<.001

Male 127 Ref ref ref ref

ECOG

0 18 0.13 (0.01–
1.16) 0.067

0.077

0.13 (0.02–
0.70) 0.018

0.002

1 84 0.23 (0.03–
1.70) 0.15 0.05 (0.01–

0.22) <.001

2 68 0.35 (0.05–
2.55) 0.298 0.16 (0.04–

0.62) 0.008

3 21 0.39 (0.05–
3.01) 0.363 ref ref

4 1 Ref ref - - -

Income

Low/Middle 
Income 90 1.12 (0.75–

1.66) 0.584
0.583

2.70 (0.92–
7.97) 0.072

0.072

High Income 142 Ref ref ref ref

Insurance

Government 
Insurance 165 0.84 (0.55–

1.29) 0.434
0.432

0.08 (0.01–
0.56) 0.01

0.01

Private 67 Ref ref ref ref

Histology 
(NSCLC)

Non-Squamous 
NSCLC 190 0.62 (0.39–

0.99) 0.044

0.042

2.34 (0.68–
8.06) 0.176

0.176
Squamous 
NSCLC 45 Ref ref ref ref

PD-L1 Status

<1% 29 1.99 (0.95–
4.20) 0.069

0.11

2.58 (0.78–
8.56) 0.121

0.051–49% 20 0.89 (0.32–
2.47) 0.818 0.45 (0.12–

1.69) 0.236

>=50% 47 Ref ref ref ref

Body Mass 
Index (BMI)

Underweight/
Normal Weight 132 0.99 (0.59–

1.64) 0.959

0.994

- -

-Overweight 73 1.01 (0.57–
1.78) 0.972 - -

Obese 46 Ref ref - -

Brain metastasis
No 154 1.14 (0.75–

1.72) 0.541
0.539

- -
-

Yes 86 Ref ref - -

Liver metastasis No 192 1.16 (0.67–
2.00) 0.606 0.604 - - -
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Bivariate model Multivariate model

Covariate Level N Hazard Ratio 
(95% CI)

HR
P-value

Log-rank
P-value

Hazard Ratio 
(95% CI)

HR
P-value

Log-
rank

P-value

Yes 39 Ref ref - -

NLR
<5 122 0.67 (0.46–

1.00) 0.05
0.048

0.05 (0.00–
0.91) 0.043

0.043

>=5 114 Ref ref ref ref

Age 257
1.01 

(0.99–
1.03)

0.364 -
1.06 

(1.00–
1.14)

0.065 0.065

*
Number of observations in the original data set = 257. Number of observations used = 56.

**
Backward selection with an alpha level of removal of .2 was used. The following variables were removed from the model: Brain Metastasis, 

Liver Metastasis, Race, and BMI
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Table 3:

Bivariate and multivariate association of progression-free survival with demographic and clinical 

characteristics in sample of patients with advanced or metastatic NSCLC (N=257)

Bivariate model Multivariate model

Covariate Level N Hazard Ratio 
(95% CI)

HR
P-value

Log-rank
P-value

Hazard Ratio 
(95% CI)

HR
P-value

Log-rank
P-value

Race

Black/African 
American 75 1.17 (0.84–1.64) 0.357

0.386

2.70 (1.08–6.74) 0.033

0.077Other 18 0.76 (0.40–1.45) 0.402 0.66 (0.14–3.15) 0.604

White/Caucasian 161 - - - -

Sex
Female 130 0.82 (0.60–1.10) 0.188

0.184
0.34 (0.16–0.75) 0.007

0.007
Male 127 - - - -

ECOG

0 18 0.08 (0.01–0.68) 0.02

0.098

0.07 (0.01–0.83) 0.035

0.022

1 84 0.13 (0.02–0.97) 0.047 0.05 (0.00–0.53) 0.013

2 68 0.12 (0.02–0.94) 0.043 0.04 (0.00–0.45) 0.009

3 21 0.13 (0.02–1.04) 0.055 0.15 (0.01–1.84) 0.14

4 1 - - - -

Income
Low/Middle Income 90 1.07 (0.77–1.48) 0.682

0.679
- -

-
High Income 142 - - - -

Insurance

Government 
Insurance 165 0.89 (0.63–1.27) 0.528

0.525
0.45 (0.19–1.07) 0.071

0.071

Private 67 - - - -

Histology 
(NSCLC)

Non-Squamous 
NSCLC 190 0.77 (0.52–1.15) 0.207

0.203
- -

-

Squamous NSCLC 45 - - - -

PD-L1 Status

<1% 29 2.25 (1.25–4.05) 0.007

0.02

5.38 (2.30–
12.59) <.001

<.0011–49% 20 1.61 (0.80–3.27) 0.183 2.26 (0.86–5.93) 0.098

>=50% 47 - - - -

BMI

Underweight/
Normal Weight 132 0.95 (0.62–1.45) 0.805

0.34

- -

-Overweight 73 1.22 (0.77–1.94) 0.39 - -

Obese 46 - - - -

Brain metastasis
No 154 1.09 (0.78–1.51) 0.625

0.622
- -

-
Yes 86 - - - -

Liver metastasis
No 192 0.56 (0.37–0.84) 0.005

0.004
- -

-
Yes 39 - - - -

NLR
<5 122 0.92 (0.67–1.25) 0.583

0.582
0.31 (0.14–0.69) 0.004

0.004
>=5 114 - - - -

Age 257 1.00 (0.98–1.02) 0.793 - - - -

*
Number of observations in the original data set = 257. Number of observations used = 62;

**
Backward selection with an alpha level of removal of 0.2 was used.
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The following variables were removed from the model: Age, Brain Metastasis, Liver Metastasis, BMI, Histology (NSCLC), and Income
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