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Abstract 
Background:  Data on the care of Asian patients with lung cancer in the US are limited; however, lung cancer is the leading cause of cancer 
death in this population.
Methods:  Demographics, low-dose computed tomography (LDCT) screening, disease characteristics, and treatment history were compared 
between Asian and White patients newly diagnosed with lung cancer from 2014 to 2019 identified from Tufts Medical Center cancer registry. 
The influence of race on presenting stage was assessed via ordinal logistic regression. Time to treatment initiation (TTI) and overall survival (OS) 
were analyzed via log-rank tests. The impact of race on OS was evaluated via multivariable Cox regression.
Results:  Asian patients (N = 144) were more likely to prefer non-English languages, use interpreters, be never-smokers, and harbor EGFR alter-
ations, compared to White patients (N = 472), and to be diagnosed with later-stage lung cancer (odds ratio: 2.14, P < .001), had longer median 
TTI (early stage: 2.30 vs. 1.43 months, P = .035; curative stage: 1.88 vs. 1.20 months, P = .041) and more often did not receive cancer-directed 
therapy (12.6% vs. 5.7%, P = .01). Screening LDCT was done only in 11.9% of Asian and 21.4% of White patients (P = .20) who would have met 
screening criteria prior to diagnosis (N = 215). Median OS was similar between Asian and White patients (not reached vs. 74.8 months, P = .17). 
Multivariable Cox model suggested better OS for Asian patients (hazard ratio: 0.57, P = .01).
Conclusion:  In our study, Asian patients presented with later-stage lung cancer, had treatment delays, and more often did not receive treat-
ment, compared to White patients, yet did not have inferior survival.
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Implications for Practice
Quality of care of Asian patients with lung cancer in the US is not well studied. Compared to White patients, Asian patients presented 
with later-stage lung cancer, more often did not receive treatment, and had delayed treatment in early and curative stage settings, yet 
had similar survival. In both Asian and White patients with lung cancer, relatively few had low-dose computed tomography screening. 
Relatively favorable survival outcomes can mask cancer care disparities Asian patients experienced at the start of their illness course. 
Further work to identify and overcome racial care gaps throughout the trajectory of lung cancer is needed.

Introduction
Lung cancer is the leading cause of cancer death worldwide.1 
In the US, lung cancer accounted for approximately 23% of all 
cancer deaths in 2020.2 An estimated 238 340 new cases and 
127 070 deaths are predicted to occur from lung cancer in the 
US in 2023.3 The US Preventive Services Task Force (USPSTF) 
has recommended annual low-dose computed tomography 
(LDCT) screening for lung cancer for asymptomatic high-risk 
individuals since 2013.4,5 Alongside earlier detection of lung 
cancer, lung cancer treatments have advanced dramatically 
over the last decade. With targeted therapies and immune 
checkpoint inhibitors (ICIs), overall survival (OS) for patients 
with lung cancer has improved significantly, including in 
advanced stage disease.6 Questions remain as to whether such 

improvements in lung cancer screening, care, and outcomes 
are distributed equitably across various demographic groups.

Asian Americans are a heterogeneous group, and “Asian” 
refers to those who can trace their origin to any of more than 20 
countries of East Asia, Southeast Asia, and the Indian subcon-
tinent. Comprising approximately 6% of the US population,7,8 
this group grew from 10.5 million in 2000 to 18.9 million in 
2019 and are projected to exceed 35 million by 2060, represent-
ing the fastest-growing racial/ethnic group in the US.8 Cancer, 
as opposed to heart disease, is the leading cause of death in this 
group, accounting for approximately 25% of deaths in 2018.9 
Lung cancer specifically is the leading cause of cancer-related 
mortality in Chinese, Japanese, and Vietnamese women, and 
men across all Asian American ethnicities.10 Yet, research on 
the care of Asian patients with lung cancer in the US is scarce.
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Tufts Medical Center (TMC) is a tertiary care hospital 
that serves a large proportion of Asian patients in the greater 
Boston area. We sought to evaluate the quality of care in 
Asian and White patients with lung cancer, assessing for dif-
ferences in disease detection, presentation, initial treatment, 
and outcomes in the era of novel therapy.

Materials and Methods
Patients
This study was approved by the Institutional Review Board 
of TMC. All patients with a new diagnosis of lung cancer 
between January 01, 2014 and December 31, 2019 were 
identified from the TMC cancer registry. Patients who self- 
identified as Asian or Non-Hispanic White (referred to as 
“White” in this text) were included. All other races/ethnici-
ties and those who presented with recurrent, progressive, or 
refractory disease were excluded. Other baseline demograph-
ics, lung cancer screening data, tumor characteristics, front-
line treatment course, and clinical outcomes were extracted 
from the electronic medical record. Data were collected 
through May 31, 2022.

Variables
Patient variables including age at diagnosis, sex, race, zip 
code, preferred language, interpreter use at first oncologic 
clinic encounter, and smoking status were collected. Age was 
treated as a continuous variable. Zip codes were correlated 
with geographic annual median household income accord-
ing to American Community Survey 2010-2014.11 Income 
levels were categorized into 4 groups: $0-$50k, $50k-$100k, 
$100k-$150k, and $150k-$200k annually. Smoking status 
was obtained from documentation entered at the first clinic 
encounter and was categorized as never, current, or former 
smokers. Pack-year history and quit year were collected for 
current and former smokers. Any use of LDCT prior to diag-
nosis of lung cancer was counted as undergoing lung cancer 
screening. Date of diagnosis, stage at diagnosis (according 
to the contemporary American Joint Committee on Cancer 
staging system), brain metastasis status at diagnosis, histo-
logic type, any detected tumor mutations, and programmed 
cell death ligand 1 expression tumor proportion score (PD-
L1 TPS) were collected. Stage was grouped into stages I, II, 
III, or IV. Histologic type was noted and further grouped 
into non-small cell lung cancer (NSCLC), small cell lung 
cancer (SCLC), or other. PD-L1 TPS was grouped into <1%, 
1%-49%, ≥50%, as assessed per PD-L1 IHC 22C3 pharmDx 
assay. Frontline treatment modality, start date for any  
cancer-directed treatment, and date of last follow-up or death 
were additionally collected.

Statistical Analysis
Baseline clinical information was summarized via descriptive 
statistical analyses. Median/range were used for continuous 
variables, and frequency/percentage for categorical variables. 
Mann-Whitney U test and Chi-squared/Fisher’s exact tests 
were used to compare continuous and categorical variables, 
respectively, between Asian and White patients. Ordinal 
logistic regression was used to evaluate the influence of race 
on presenting stage. Time to treatment initiation (TTI) was 
defined as time from the date of procedure from which diag-
nosis was made to the first cancer-directed treatment initia-
tion. Excluding patients who underwent diagnostic surgery, 

TTI was evaluated with the Kaplan-Meier method and com-
pared using log-rank tests. OS was defined as time from diag-
nosis to death. Those who remained alive at the time of last 
follow-up or who were lost to follow up were considered cen-
sored. OS was compared using log-rank tests and univariable 
and multivariable Cox regression analyses were performed to 
assess the impact of race on OS. Statistical significance was 
met if the 2-sided P-value was ≤.05. Statistical analyses were 
performed with R software (version 4.1.1).

Results
Baseline characteristics of 144 Asian and 472 White patients 
are as summarized (Table 1). Asian patients were older 
(median age 72 vs. 69 years, P < .001), included more males 
(74.3% vs. 43.6%, P < .001) and never-smokers (31.3% vs. 
9.6%, P < .001) than White patients. Of 45 Asian never- 
smokers, women comprised 75.6%; of 45 White never- 
smokers, women comprised 64.4%. No significant difference 
in geographic annual median household income was found 
between the groups. Asian patients had greater linguistic 
diversity (non-English languages: 7 vs. 4) with less prefer-
ence for English (11.8% vs. 98.7%). The most common non- 
English primary languages for Asian patients were Cantonese, 
Mandarin, Taishanese, and Vietnamese. Interpreter use was 
more common for Asian patients (43.1% vs. 0.6%, P < .001), 
however, was not documented for 68 of 127 Asian patients 
whose primary language was not English.

Adenocarcinoma was more common in Asian patients 
(70.8% vs. 51.9%), while squamous cell carcinoma (13.2% 
vs. 22.5%) and SCLC (6.9% vs. 13.6%) were more common 
in White patients (Table 1). Driver mutations were more 
often found in Asian patients (46.5% vs. 29.7%, P < .001). 
Of 207 patients with detected oncogenic mutations, the top 
3 mutations in Asian patients were EGFR (61.2%), TP53 
(14.9%), and BRAF or KRAS (7.5%), versus KRAS (39.2%), 
TP53 (29.3%), and EGFR (15.0%) in White patients 
(Supplementary Table S1). PD-L1 TPS results were available 
for half of the patients (51.1%). No difference in PD-L1 TPS 
distribution was found between Asian and White patients 
(P = .12).

More Asian patients presented with stage IV disease (61.8% 
vs. 42.2%). No significant difference was noted in presence 
of brain metastasis at diagnosis (21.1% vs. 17.2%, P = .32). 
Asian patients were 2.14 times (P < .001) more likely to be 
diagnosed with lung cancer at later stage than White patients 
by multivariable ordinal logistic regression (Table 2). A lower 
percentage of Asian patients (29.2%, 42/144) compared to 
White patients (36.7%, 173/472) would have met eligibil-
ity criteria for lung cancer screening by the 2013 USPSTF 
recommendation prior to diagnosis; however, this was not 
statistically significant (P = .12). Among these 215 patients 
who would have met lung cancer screening criteria, screening 
LDCT was done in a lower percentage of Asian than White 
patients (11.9% vs. 21.4%, P = .20), although again this was 
not statistically significant (Table 3).

For the 469 patients included for TTI analysis 
(Supplementary Fig. S1), Asian patients tended toward lon-
ger median TTI versus White patients (1.23 vs. 0.97 months, 
P = .06). When stratified by stage, Asian patients were found 
with longer median TTI compared to White patients in early 
stage (stages I + II: 2.30 vs. 1.43 months, P = .035, Fig. 1A) 
and curative stage disease (stages I + II + III: 1.88 vs. 1.20 
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Table 1. Baseline demographics and clinical characteristics (N = 616).

Characteristic Asian (N = 144) White (N = 472) P-value

Patient characteristics

Age <.001

 � Median [Min, Max] 71.5 [48.0, 97.0] 68.5 [21.0, 96.0]

Sex <.001

 � Female 37 (25.7%) 266 (56.4%)

 � Male 107 (74.3%) 206 (43.6%)

Annual geographic median household 
income

.06

 � 0-$50k 14 (9.7%) 57 (12.1%)

 � $50k-100k 124 (86.1%) 369 (78.2%)

 � $100k-150k 5 (3.5%) 44 (9.3%)

 � $150k-200k 1 (0.7%) 2 (0.4%)

Language <.001

 � English 17 (11.8%) 466 (98.7%)

 � Albanian 0 (0%) 1 (0.2%)

 � Bosnian 0 (0%) 3 (0.6%)

 � Burmese 1 (0.7%) 0 (0%)

 � Cambodian 2 (1.4%) 0 (0%)

 � Cantonese 91 (63.2%) 0 (0%)

 � Italian 0 (0%) 1 (0.2%)

 � Japanese 1 (0.7%) 0 (0%)

 � Mandarin 17 (11.8%) 0 (0%)

 � Polish 0 (0%) 1 (0.2%)

 � Taishanese 10 (6.9%) 0 (0%)

 � Vietnamese 5 (3.5%) 0 (0%)

Interpreter use <.001

 � No 82 (56.9%) 469 (99.4%)

 � Yes 62 (43.1%) 3 (0.6%)

Smoking status <.001

 � Never 45 (31.3%) 45 (9.6%)

 � Current 35 (24.3%) 171 (36.4%)

 � Former 64 (44.4%) 254 (54.0%)

Pack years .12

 � Median [Min, Max] 40.0 [0.500, 165] 40.0 [0.200, 150]

Tumor characteristics

Histology .002

 � Adenocarcinoma 102 (70.8%) 245 (51.9%)

 � Squamous cell carcinoma 19 (13.2%) 106 (22.5%)

 � Adenosquamous carcinoma 0 (0%) 7 (1.5%)

 � Large cell carcinoma 0 (0%) 3 (0.6%)

 � NSCLC, not otherwise specified 6 (4.2%) 16 (3.4%)

 � SCLC 10 (6.9%) 64 (13.6%)

 � Other 7 (4.9%) 31 (6.6%)

Major histologic type .06

 � NSCLC 127 (88.2%) 377 (79.9%)

 � SCLC 10 (6.9%) 64 (13.6%)

 � Others 7 (4.9%) 31 (6.6%)

Stage at diagnosis <.001

 � Stage I 25 (17.4%) 137 (29.0%)

 � Stage II 12 (8.3%) 47 (10.0%)

 � Stage III 18 (12.5%) 89 (18.9%)

 � Stage IV 89 (61.8%) 199 (42.2%)
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months, P = .041, Fig. 1B), and no difference in median TTI 
was found in advanced (stages III + IV, Fig. 1C) or metastatic 
stage disease (Fig. 1D).

Of 137 Asian and 441 White patients with evaluable front-
line management data after diagnosis, Asian patients were 
found more often not to receive cancer-directed therapy 
(12.6% vs. 5.7%, P = .01); these patients include those who 
declined cancer-directed treatment, received best supportive 
care or palliative care only or hospice care, per available med-
ical records. However, whether these patients received other 
unconventional/alternative therapies directed against cancer 
(eg, Traditional Chinese Medicine, energy healing therapy) is 
unknown.

Frontline treatments according to presenting stage of lung 
cancer (curative vs. metastatic stage) were examined in the 
534 patients who received cancer-directed therapy (Table 4). 
Asian patients with metastatic lung cancer were found more 

often to receive upfront targeted therapy (25.4% vs. 5.6%, 
P < 0.001) compared to White patients, but frontline immu-
notherapy treatment (either given alone or as part of chemo-
immunotherapy) was not different between the 2 groups 
(18.3% vs. 10.5%, P = .154).

Of overall 608 patients with OS data, no difference was 
seen in median OS between Asian and White patients (not 
reached [NR] vs. 74.83 months, P = .17, Fig. 2A). Median OS 
remained similar in early stage disease (NR vs. 90.40 months, 
P = .22, Fig. 2B); however, Asian patients’ OS advantage 
became statistically significant in advanced stage (55.4 vs. 
35.2 months, P = .046, Fig. 2C) and metastatic stage (44.8 vs. 
13.8 months, P = .002, Fig. 2D) settings. Multivariable Cox 
regression suggested that Asian patients had superior OS, 
adjusting for age, sex, income, smoking status, histology and 
stage (hazard ratio [HR]: 0.57, P = .01, Table 5).

Discussion
In our study, Asian patients were more likely to present with 
later-stage lung cancer, had longer median TTI in early/cura-
tive stage disease, and more often did not receive cancer- 
directed therapy, compared to White patients. Multivariable 
Cox regression suggested superior OS in Asian patients. To 
the best of our knowledge, this is the first study to character-
ize lung cancer screening status and early management with 
survival outcomes of Asian patients with lung cancer in the 
era of novel therapies.

Characteristic Asian (N = 144) White (N = 472) P-value

Brain metastasis at diagnosis .32

 � No 109 (77.9%) 371 (78.6%)

 � Yes 31 (21.1%) 81 (17.2%)

Driver mutation <.001

 � Absent 39 (27.1%) 120 (25.4%)

 � Present 67 (46.5%) 140 (29.7%)

 � Not assessed 38 (26.4%) 212 (44.9%)

PD-L1 expression Tumor Proportion Score .12

 � TPS <1% 39 (27.1%) 117 (24.8%)

 � TPS 1%-49% 16 (11.1%) 64 (13.6%)

 � TPS ≥50% 27 (18.8%) 52 (11.0%)

 � Not assessed/not available 62 (43.1%) 239 (50.6%)

Abbreviations: NSCLC: non-small cell lung cancer; SCLC: small cell lung cancer; PD-L1: programmed cell death ligand 1.

Table 2. Univariable and multivariable ordinal logistic regressions for associations between race and lung cancer presenting stage.

Variable Regression Lung cancer stage at diagnosis (I, II, III, IV)

Coefficient effect Odds ratio 95% confidence interval P-value

Race Asian Unadjusted regression 0.74 2.10 [1.46, 3.05] <.001

White Reference

Asian Adjusted regression* 0.76 2.14 [1.43.3.24] <.001

White Reference

*Adjusted for age, sex, income (recategorized into 3 levels: <$50k, $50k-100k, >$100k), major histologic type (NSCLC, SCLC, others), and smoking status 
(never, current, former).

Table 3. Low-dose computed tomography scan (LDCT) for lung cancer 
screening in patients who would have met screening criteria prior to 
diagnosis.

LDCT Asian (N = 42 of 144) White (N = 173 of 472) P-value

.20

 � No 37 (88.1%) 136 (78.6%)

 � Yes 5 (11.9%) 37 (21.4%)

Table 1. Continued
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While tobacco use contributes to the majority of lung 
cancers,12 non-smokers comprise 10%-20% of US patients 
(15.7% women vs. 9.5% men) with lung cancer,13,14 and 

more than 30% of patients in Asia with lung cancer,15 half of 
which are women.16 Asian Americans in aggregate have the 
lowest cigarette smoking rate (9.0%), with women having 

Figure 1. Cumulative incidence estimates of time from diagnosis to treatment initiation (TTI) by race in different stages of lung cancer. (A) Early stage 
(stages I + II, N = 109): median TTI was 2.30 months in Asian vs. 1.43 months in White patients, P = .035; (B) Curative stage (stages I + II + III, N = 207): 
median TTI was 1.88 months in Asian vs. 1.20 months in White patients, P = .041; (C) Advanced stage (stages III + IV, N = 360): median TTI was 1.13 
months in Asian vs. 0.83 months in White patients, P = .140; (D) stage IV (N = 262): median TTI was 1.07 months in Asian vs. 0.70 months in White 
patients, P = .074

Table 4. Frontline cancer-directed treatment in curative (stages I, II, III) and metastatic (stage IV) lung cancer (N = 534).

Asian (N = 118) White (N = 416)

Frontline treatment Curative (N = 47) Metastatic (N = 71) Curative (N = 254) Metastatic (N = 162)

 � Chemoimmunotherapy 0 (0%) 7 (9.9%) 2 (0.8%) 12 (7.4%)

 � Chemoradiation 10 (21.3%) 6 (8.5%) 40 (15.7%) 14 (8.6%)

 � Chemotherapy 4 (8.5%) 13 (18.3%) 22 (8.7%) 40 (24.7%)

 � Immunotherapy 1 (2.1%) 6 (8.5%) 3 (1.2%) 5 (3.1%)

 � Radiation 3 (6.4%) 16 (22.5%) 23 (9.1%) 58 (35.8%)

 � Surgery 28 (59.6%) 5 (7.0%) 164 (64.6%) 24 (14.8%)

 � Targeted therapy 1 (2.1%) 18 (25.4%) 0 (0%) 9 (5.6%)
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an even lower prevalence (4.6%), compared to White 
(16.6%) individuals.17 In Asian never-smokers with lung 
cancer, adenocarcinoma is the predominant disease histol-
ogy, with increased rates of EGFR sensitizing mutations 
(60%-78%) and ALK rearrangements (5%-10%).16,18-20  
Factors contributing to lung cancer pathogenesis in Asian 

never-smokers may include exposure to second-hand 
smoke, cooking fumes, hazardous air pollutants, and 
inherited genetic susceptibility.7,15 Our findings consis-
tently showed that more Asian than White patients with 
lung cancer were never-smokers with adenocarcinoma, a 
majority of whom were female.

Figure 2. Kaplan-Meier curves for overall survival (OS) by race. (A) All stages of lung cancer (N = 608): median OS was not reached (NR) in Asian vs. 
74.83 months in White patients, P = .17; (B) Early stage (stages I + II, N = 216): median OS was NR in Asian vs. 90.40 months in White patients, P = .22; 
(C) Advanced stage (stages III + IV, N = 392): median OS was 55.4 months in Asian vs. 35.2 months in White patients, P = .046; (D) Stage IV (N = 285): 
median OS was 44.8 months in Asian vs. 13.8 months in White patients, P = .002.

Table 5. Univariable and multivariable Cox regressions for overall survival by race.

Regression Variable Coefficient Hazard ratio 95% confidence interval P-value

Crude Cox regression Asian −0.29 0.75 [0.34, 1.17] .17

White Reference

Adjusted Cox regression* Asian −0.56 0.57 [0.36, 0.89] .01

White Reference

Statistically significant P-values ≤.05.
*Adjusted for stage (I, II, III, IV), age, sex, income (recategorized into 3 levels: <$50k, $50k-100k, >$100k), major histologic type (NSCLC, SCLC, others), 
and smoking status (never, current, former).
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Only about a third of patients in our study would have met 
lung cancer screening criteria prior to diagnosis, and screen-
ing LDCT was done in even fewer patients (11.9% of Asian 
vs. 21.4% of White patients). Cancer screening rates in Asian 
Americans are lower than those of other racial/ethnic groups 
for breast, cervical, and colorectal cancers.21-23 Systemic bar-
riers, such as limited access to medical interpreters, may con-
tribute to this disparity.24 Data regarding lung cancer screening 
status in Asian patients in the US are limited. One retrospec-
tive study done in California reported that 11.1% of eligible 
Asian individuals received orders for screening LDCT during 
2010-2016.25 While difficult to contextualize our results in 
such a data-scarce setting, our observation that LDCT screen-
ing had been done in a numerically smaller proportion of 
Asian versus White patients with lung cancer suggests failure 
of contemporary LDCT eligibility criteria to capture Asian 
patients at risk for lung cancer, including nonsmokers.

In our study, Asian patients were more than twice as likely as 
White patients to be diagnosed with lung cancer at a later stage. 
Percentages of later-stage lung cancer diagnoses among Asian, 
Hispanic, Black, AI/AN, and White patients were reported to 
be 58.8%, 55.9%, 54.5%, 51.4%, and 50.0%, respectively.26 
Asian immigrants with lung cancer have been found with pro-
longed symptomatology and have presented more frequently 
with stage III/IV disease.27 Increased frequency of oncogene 
addicted tumors may contribute to later-stage presentation in 
Asian patients.28-30 Linguistic difficulties and financial consid-
erations may impede timely access to care. Patients’ health 
literacy levels, attitudes regarding western medicine, stigma 
associated with cancer, and religious beliefs could also play a 
role.31-33 As fewer Asian patients may meet eligibility criteria 
for screening LDCT, this group’s specific lung cancer risk may 
not be captured adequately by screening guidelines. This is a 
significant missed opportunity to detect lung cancer at ear-
lier, curative stage in Asian patients, which if done, presum-
ably may lead to better overall survival outcomes potentially 
exceeding that of White patients.

With early and curative stage lung cancer, Asian patients 
suffered disparity with longer TTI compared to White 
patients. Furthermore, the percentage of Asian patients who 
did not receive any known cancer-directed therapy was double 
that of White patients. Previously, Zhang et al showed that 
White patients were more likely to receive definitive therapy 
in lung cancer (OR = 1.178).34 As literature is limited, hypoth-
eses regarding contributing factors for a prolonged TTI in 
Asian patients can be generated from real world experience. 
Language barriers may result in delayed communication and 
prolonged time for a clinical encounter or procedure to be 
arranged and completed. Culturally mediated factors may also 
contribute. Family may hesitate to share a diagnosis of cancer 
with the patient or vice versa.35 In contrast to patient-centered 
care in Western countries, a family-centered decision-making 
process is often preferred in Asian patients, which may require 
extended appointments to accommodate caregivers.7

Asian patients in our study did not have inferior survival 
compared to White patients. In both advanced and metastatic 
stage, a significant OS advantage was seen in Asian patients. 
This differs from Finlay et al’s older finding that the 2-year 
survival rate was significantly lower in Asian patients with 
lung cancer.27 National data from 2012 to 2018 showed that 
the 5-year relative survival for Asian Americans and Pacific 
Islanders with lung cancer has improved to 26.0%, compared 
to 22.9% for White individuals.36 In a study of patients in 

California with NSCLC from 1991 to 2005, Ou et al found 
that being Asian, compared with non-Asian, is a favorable 
prognostic factor for OS independent from smoking status 
(HR = 0.86, P < .0001). In alignment with our findings, Ou et 
al also found that Asian compared to non-Asian patients with 
stage III and IV NSCLC had significantly better 1-year and 
5-year survival rates.37

The survival advantage with Asian race/ethnicity in patients 
with advanced lung cancer could perhaps be explained by 
the higher percentage of nonsmokers, associated with fewer  
smoking-related comorbidities and greater likelihood of 
harboring an EGFR mutation amenable to targeted ther-
apy. While up to 20% of White patients with NSCLC carry 
an EGFR mutation, reported EGFR mutation frequency in 
Asian patients with lung cancer ranges from 30% to over 
50%.38-40 Further study of a subset of patients from mainland 
China found the EGFR mutation frequency to be 50.2%.41 In 
our study, the EGFR mutation frequency in Asian patients, 
a large proportion of whom spoke Chinese languages, was 
61.2%. Our observed EGFR mutation frequency of 15% in 
White patients matched that reported in literature. In our 
study, Asian patients with metastatic lung cancer were more 
likely than White patients to receive upfront targeted therapy, 
likely contributing to the observed OS results. EGFR tyrosine 
kinase inhibitors (TKIs) have more than doubled progression- 
free survival (PFS) in comparison with chemotherapy,42,43 
with osimertinib shown to be associated with longer OS in 
the first-line treatment of EGFR-mutated advanced NSCLC, 
versus comparator TKIs.44

Frontline immunotherapy treatment was not significantly 
different between Asian and White patients with metastatic 
lung cancer in our study. Since 2016 when pembrolizumab 
monotherapy demonstrated dramatic OS benefit compared 
with platinum-based chemotherapy in patients with untreated 
advanced NSCLC with PD-L1 TPS ≥ 50% without EGFR/
ALK alterations,45 various other ICIs and combinations have 
been approved in frontline treatment settings with continued 
significant survival improvements in metastatic disease.46,47 In 
2018, consolidation durvalumab became the standard of care 
for patients with locally advanced, unresectable NSCLC after 
definitive chemo-radiation, conferring significant improve-
ment in PFS and OS.48,49 Whether racial differences exist in 
the efficacy of ICIs for treatment of lung cancer is uncertain. 
A meta-analysis showed that Asian patients with cancer 
receiving PD-1/PD-L1 inhibitor-based therapy have signifi-
cantly improved survival benefit than non-Asian patients, 
with pooled PFS HR 0.78 and OS HR 0.84.50 Our finding 
of survival advantage in Asian patients with advanced lung 
cancer may derive in part from treatment benefits of frontline 
immunotherapy.

Our study has several limitations. It is a single-institution 
retrospective study. Asian patients were taken in aggregate, 
and more nuanced analysis was not done with respect to the 
heterogeneous Asian ethnicities. In addition, this analysis was 
unable to distinguish Asian immigrants versus US-born Asian 
persons. The impacts of immigration and acculturation could 
not be accounted for. Yet, as the Asian patients in our study 
were generally older, non-English speaking and lived around 
Boston’s Chinatown, participants may be more representa-
tive of Asian immigrants, and the results more applicable to  
foreign-born Asian persons. Furthermore, some potential 
confounders were not assessed such as patients’ educational 
level and performance status. Finally, TTI did not include the 
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time from the first abnormal imaging prompting further diag-
nostic workup to the date of procedure confirming lung can-
cer diagnosis in this study.

Differences in patterns of lung cancer screening, diagnosis, 
and initial management between Asian and White patients in 
our study intimates potential racial disparities and complex 
interactions with cultural factors that contribute to quality 
of care and that deserve additional study. To build a more 
nuanced understanding of whether lung cancer screening, 
testing and treatments are being delivered and received equi-
tably with regard to Asian patients, additional research into 
physician- and medical establishment-specific factors, and cul-
turally mediated beliefs and preferences in managing cancer is 
warranted. Assessment of risk factors other than smoking sta-
tus that may be incorporated into lung cancer screening, and 
improved access to biomarker testing at diagnosis of lung can-
cer for Asian patients would be valuable. In addition, our study 
prompts a search for more meaningful outcome measures in 
assessments of cancer care equity besides OS, which is limited 
in its reflection of racial disparities experienced throughout the 
cancer care trajectory starting from prior to diagnosis.

Conclusion
In this study, although Asian patients were more likely to be 
diagnosed with advanced lung cancer and less likely to receive 
cancer-directed treatment, compared to White patients, over-
all survival was similar. Asian patients with advanced/meta-
static disease even demonstrated improved survival, likely due 
to having unique lung cancer biology responsive to upfront 
targeted therapy or immunotherapy. Such relatively favor-
able survival outcomes mask the cancer care disparities Asian 
patients experienced at the start of their illness course, given 
low rates of lung cancer screening and longer delay prior to 
treatment initiation. Educational efforts should be imple-
mented to raise awareness of existing racial cancer care gaps 
for those already affected, those vulnerable, the healthcare 
professionals caring for patients from affected and vulnera-
ble communities, and the greater public. Increased vigilance 
in discerning disparities and more work with disaggregated 
data on Asian patients with lung cancer are needed to inform 
culturally sensitive, practical and sustainable interventions to 
overcome barriers of cancer care equity.
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