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Abstract

Purpose of Review—Despite an overall reduction in lung cancer incidence and mortality rates 

worldwide, Blacks still have higher mortality rates compared to Whites. There are many factors 

that contribute to this difference. This review seeks to highlight racial disparities in treatment and 

the possible reasons for these disparities.

Recent Findings—Factors attributing to racial disparities in lung cancer treatment include 

social determinants of health, differences in the administration of guideline-concordant therapy as 

well as molecular testing that is essential for most NSCLC patients.

Summary—One way to circumvent disparities in lung cancer survivorship is to ensure equal 

representation of race in research at all levels that will provide insight on interventions that will 

address social determinants of health, differences in treatment patterns, molecular testing, and 

clinical trial involvement.
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Introduction

Racial Disparities in Lung Cancer

Lung cancer is the second most commonly diagnosed cancer worldwide, after breast cancer 

[1], and its incidence continues to be of concern globally [2]. In 2020, an estimated 2.2 

million new cases of lung cancer were diagnosed globally, accounting for approximately 
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11.4% of the global cancer burden [1]. In the USA, lung cancer continues to be a concern 

even though there has been a decrease in incidence and mortality in recent decades [3]. From 

1999–2017, the age-adjusted incidence rate for lung cancer was 59.2 per 100,000 for all 

racial groups and a higher incidence was reported for Blacks (71.4 per 100,000) compared 

to Whites (37.8 per 100,000) [1]. An analysis of the multi-ethnic cohort study suggests that 

there may be inherent biological differences driving the disparity in lung cancer incidence. 

In this analysis, Blacks had a significantly greater risk of developing lung cancer than 

Whites and other racial groups. This disparity was most evident among light smokers, i.e. 

individuals who smoked less than 10 cigarettes per day and those who smoked 11–20 

cigarettes per day. However, the racial/ethnic differences are less pronounced for persons 

who smoked 35 cigarettes per day compared to persons who smoked 10 cigarettes per day 

with the p value for interaction 0.04 and < 0.001, respectively [4]. These findings may be 

driven by different susceptibility to carcinogens found in cigarette smoke or ancestry-related 

biological differences which may increase the risk of lung cancer development independent 

of tobacco use, but more research is needed. A recent study by Blackman et al. revealed that 

a majority of Black cigarette smokers are poor metabolizers of tobacco smoke carcinogens 

[5]. This suggests that Blacks may indeed be more susceptible to the damaging effects of 

cigarette smoke, thus having an increased risk of lung cancer.

Another hypothesis is that Black patients exhibit higher risk behaviors which contribute 

to the disparity in lung cancer incidence. When comparing tobacco use patterns and lung 

cancer incidence among Black and White lung cancer patients, the disparity is quite different 

when men and women are observed separately. Lung cancer incidence is 13% higher among 

Black men compared to White men but 14% lower among Black women compared to White 

women. These differences are thought to be related to differences in tobacco exposure as 

data shows that Black men smoke cigarettes at a higher rate than White men, while Black 

women smoke cigarettes at a lower rate than White women [6]. Black individuals also 

have lower rates of smoking cessation compared to Whites [7]. Blacks referred to a lung 

cancer screening program had significantly lower odds of receiving low-dose computed 

tomography compared to Whites (odds ratio of 0.537, 95% CI = 0.384–0.750), even after 

adjusting for individual lung cancer risk factors and neighborhood-level factors (adjusted 

odds ratio of 0.483, 95% CI = 0.331–0.707). Blacks also had a trend toward delayed follow 

up, nonadherence and loss to follow up. However, adherence was poor among all races and 

this difference was not statistically significant [8].

Similar to lung cancer incidence, there is also a disparity in lung cancer death rates. For the 

same period 1999–2017, the age-adjusted death rate was 47.8 per 100,000 and a higher age-

adjusted death rate was reported for Blacks (51.9 per 100,000) compared to Whites (48.5 

per 100,000) [9]. Lung cancer death rates steadily declined from 55.4 per 100,000 in 1999 

to 36.7 per 100,000 in 2017 but disparities by race and sex persisted [1]. Similar declines 

in death rates were observed for Blacks (1999: 65 per 100,000/2017:37.9 per 100,000) and 

Whites (1999: 55.3 per 100,000/2017: 37.5 per 100,000), with the disparity gap narrowing 

between Whites and Blacks in the latter years [1] However, a more detailed look at the 

age-adjusted rates by sex and race over time reveals a slight difference in disparity patterns. 

The racial disparity was larger among males than females [1, 3]. Black males had higher 

death rates compared to White males and the disparity gap steadily decreased over time [1]. 
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In contrast, White females had higher death rates compared to Black females. While the 

disparity gap was much smaller compared to males, despite the declining death rates, the 

racial disparity gap remained unchanged over time (Fig. 1A-B).

As it relates to 5-year survival for Black men relative to White men and Black women 

relative to White women, as is expected, there have been improvements in all groups over 

the 5-year periods from 1999–2016. [4] This is likely due to the implementation of more 

targeted, advanced immunotherapies and treatments for lung cancer [10, 11, 12•]. Data from 

the Surveillance, Epidemiology, and End Results Program from 1999–2016 [13] show that 

for both males and females, Black patients continue to have lower survival rates than their 

White counterparts (Fig. 1C-D). More recently, Siegel et al. [14] reported in 2021 that the 

5-year survival rate for lung cancer is lower in Blacks (18%) compared to Whites (21%) 

patients [14] and more importantly, the disparity is most prominent in early-stage patients. 

The rate of survival for Black patients with localized lung cancer was 55% compared to 59% 

for White patients [14]. There is conflicting prior data as to whether the lung cancer survival 

disparity between Black and White lung cancer patients is solely driven by socioeconomic 

status (SES), higher risk behaviors, healthcare access and quality of care or also by inherent 

differences in tumor biology and treatment response [15••, 16••, 17•]. While the survival 

gap has narrowed between racial groups, further investigation into the cause of the persistent 

disparity is needed.

There are many factors that contribute to this persistent disparity in lung cancer survival and 

among them is racial disparities in treatment. Numerous studies have suggested reasons for 

racial disparities in lung cancer treatment; these include social determinants of health such 

as economics and factors that influence access and quality of care, education, neighborhood/

environment and social and community support, as well as molecular testing that is essential 

for administration of guideline-concordant therapy for most NSCLC patients. This review 

seeks to highlight these disparities with emphasis on racial disparity in NSCLC where the 

use of targeted therapy is most relevant.

Lung Cancer Treatment Disparities

Social Determinants of Health

Lung cancer treatment disparities are likely multifaceted, including access to high quality 

care and clinical trials that influence the racial disparity in lung cancer survival [11]. 

Importantly, disparities in lung cancer treatment may be attributed to social determinants 

of health. For example, (1) socioeconomic factors such as insurance status or the ability 

to pay out of pocket for treatment influences access to appropriate adjuvant therapies 

among the underinsured and poorer populations which include many Blacks [18, 19]. (2) 

Education level affects an individual’s treatment decision-making ability and adherence 

due to health literacy concerns that are more likely to occur among Blacks compared 

to other racial groups [20]. Low health literacy will likely affect lung cancer patients’ 

understanding of their disease and influence their ability to manage their treatment regimens. 

(3) Mistrust among Blacks caused by historical experiences with the health care system 

[21] also affects patient-provider communication/relationships that result in poor treatment 

choices by the patient. It has been suggested that negative surgical beliefs, fatalism, and 
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mistrust may explain why some Black patients are less likely to comply with and receive 

recommended treatment [22]. Historical experiences and a lack of education concerning 

improvements of ethical standards governing healthcare fuels mistrust among Blacks. (4) 

With regard to neighborhood and physical environment, treatment disparities may be 

attributed to neighborhoods or communities with limited physical access to, or utilization 

of treatment. Transportation issues or living in rural vs. urban environments or high vs. low 

SES neighborhoods are factors related to these concerns.

Guideline-Concordant Treatment

Differences in Treatment Patterns: Despite clear differences in socially determinant 

factors, there are significant differences in treatment patterns that must be addressed. 

Black patients are less likely to receive guideline-concordant treatment for lung cancer 

than other racial groups, which is a major contributor to this survival disparity [16••]. 

Blom and colleagues [16••] examined the level of adherence to predefined, stage-specific, 

guideline-concordant treatment for different age and racial groups of patients with lung 

cancer in a large US dataset. Non-Hispanic black patients were less likely to receive 

guideline-concordant treatment (odds ratio = 0.82; 95% CI = 0.81–0.84) and this association 

persisted after adjusting for covariates (adjusted odds ratio = 0.78; 95% CI = 0.76–0.08) 

[16••].

Several studies previously demonstrated that Black patients are less likely to receive 

curative-intent surgery for early-stage lung cancer, even after accounting for confounding 

SES [23•, 24, 25]. However, another study demonstrated that this racial difference in 

surgical rate was eliminated for patients treated at Veterans Affairs (VA) facilities in 

2010. This translated into no survival difference between races, suggesting equal access 

to healthcare systems plays a large role in guideline-concordant treatment and survival 

differences in early-stage disease [26]. In contrast, a more recent study of VA and SEER 

stage I NSCLC patients demonstrated that Black patients were, in fact, less likely to 

receive surgical treatment which was associated with inferior survival [27]. When treatment 

differences were accounted for, there were no racial differences in survival, supporting 

disparities in survival primarily being driven by treatment variability. Another study using 

the SEER-Medicare data set found the same pattern in patients with stage I NSCLC; Black 

patients were less likely to receive treatment (OR = 0.62, 95% CI = 0.53–0.73) and less 

likely to receive surgery when treated (OR = 0.7, 95% CI = 0.61–0.79), even when adjusting 

for clinical and demographic factors. Univariate survival was lower for Black than White 

patients, but when stratified by treatment type, differences in survival were not significant 

(adjusted HR = 0.98, 95% CI = 0.90–1.06) [28]. This is congruent with data reported by 

Dalwadi et al. [17•] which demonstrated that despite recent advances in radiotherapy and 

surgery, Black patients with early-stage NSCLC were less likely to receive surgery than 

White patients (55.9 vs. 66.7%, p < 0.0001) and continued to have inferior 2-year overall 

survival (65% vs. 70%, p < 0.0001) and cancer-specific survival (76% vs. 79%, p < 0.0001) 

than White patients [17•].

Several studies have described different patterns of employed curative-intent treatment, 

including surgery and radiation, between Black and White lung cancer patients. Lutfi et al. 
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[29•] using The National Cancer Data Base to assess treatment patterns between 2004 and 

2015 demonstrated that Black patients were less likely to receive surgery but more likely 

to receive External Beam Radiation Therapy (EBRT) and there was no racial difference 

in the rates of Stereotactic Ablative Radiotherapy (SABR), which has been shown to be 

more effective than EBRT for early-stage NSCLC [29•, 30]. While Black patients had 

an inferior 5-year overall survival, when adjusted for any definitive local therapy, Black 

patients had improved survival compared with White patients (HR = 0.97, 95% CI = 

0.94–0.99) [29•]. Thus, improvement in the rates of surgery and definitive local radiation 

therapy is likely responsible for the narrowing survival disparity between Black and White 

early-stage NSCLC patients. In fact, a recent pragmatic trial implementing system-based, 

multifaceted, interventions including transparency of race-specific data feedback, real-time 

warnings derived from electronic health records, and patient-centered navigation reduced the 

Black-White treatment gap. There was significant improvement in the receipt of curative 

treatment for Black early-stage lung cancer patients and improved care for both races [31, 

32]. Implementing programs such as this more broadly could have positive effects on the 

completion of curative treatment, equality of care and overall outcomes.

Black patients with advanced lung cancer are also less likely to receive guideline-concordant 

treatment than white patients; however, some of these treatment disparities continue to 

be influenced by social determinants. In the last decade, the advent of immunotherapy 

has immensely improved outcomes for both locally advanced NSCLC, with the use of 

consolidative durvalumab after definitive chemoradiation, as well as for first-line treatment 

of advanced NSCLC, with immune checkpoint inhibitors monotherapy or in combination 

with chemotherapy [33•, 34-37].

Centralization of Cancer Care: The relationship between hospital volume and cancer 

surgical outcomes was extensively studied in the past and this resulted in centralization of 

cancer care and encouraging patients to undergo cancer surgical procedures at high-volume 

(HV) hospitals [38, 39]. However, improvement in lung cancer outcomes was not shared 

equally among different racial groups [40]. A more recent study examined the effect of 

hospital centralization on closing the Black and White lung cancer surgical disparity gap 

and found some interesting patterns. The percentage of both Black and White patients using 

HV hospitals increased over the study period from 1995–2012. While the distance to the 

nearest HV hospital was significantly lower for Blacks compared to White patients, Black 

patients were less likely to use HV hospitals (adjusted OR = 0.26, 95% CI = 0.23–0.29) 

but more likely to use urban, teaching, and lower volume hospitals. Consequently, despite 

centralization increasing the use of HV hospitals across races, racial difference in access and 

utilization persists [41•].

Patient Response and Treatment Toxicities: There is conflicting data as to whether 

Black patients have an inferior treatment response or more severe toxicity after receiving 

platinum-based chemotherapy, which may impact survival along with inferior post-operative 

mortality rates. Unfortunately, Black patients are underrepresented in prospective clinical 

trials; Nationally, Black participants comprise 5% of cancer clinical trial enrollment, 

compared to 13% of the population (FDA Drug Trials Snapshots Summary Reports 2018–
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2019) [42]. Therefore, the information we have is through retrospective reviews, subject 

to additional bias. A study evaluating platinum metabolism in NSCLC patients who 

underwent neoadjuvant platinum-based chemotherapy, demonstrated that Black patients had 

significantly reduced expression of a platinum transporter CTR1 (p = 0.001), tissue platinum 

concentrations (p = 0.009) and tumor shrinkage (p = 0.016) compared to Whites [43]. 

Thus, CTR1 may be necessary for therapeutic efficacy and reduced expression may cause 

relative platinum resistance in Black lung cancer patients. However, a subset analysis of 

Blacks (10% of patients) included in the PointBreak trial, which compared combination 

of carboplatin and bevacizumab plus either pemetrexed or paclitaxel in advanced NSCLC 

patients, showed no significant difference in overall survival (OS) (HR = 1.125; p = 0.525) 

and toxicity profiles were similar in Black and White patients [44]. For early-stage patients, 

although postoperative cancer surgery mortality rates have improved across both Black 

and White cancer patients, including lung cancer patients, the racial disparity did not 

significantly narrow or widen between a study period of 2007 to 2016 (0.03%; 95% CI, 

– 0.03% to 0.08%; p = 0.36). The reduction in Black mortality was attributed to a within-

hospital effect rather than a between-hospital effect, that is, differential care within the same 

institution rather than a shift in the number of Black patients from lower- to higher-quality 

hospitals [45]. Additional studies are needed to further examine differential treatment effects 

across races.

Differences in Molecular Testing and the Use of Targeted Therapies—
Personalized therapy for lung cancer (i.e. next-generation sequencing (NGS)) has become a 

standard of care, with the development of precision cancer therapies permanently changing 

the treatment landscape for NSCLC. The clinical use of targeted kinase drugs has led to 

improved survival in sub-populations of patients with NSCLC who are candidates for these 

therapies [11, 12•]. For patients whose tumors lack targetable mutations, immunotherapy 

is now considered a standard component of first-line treatment of advanced NSCLC 

[34]. Immune checkpoint inhibitors are used as monotherapy or in combination with 

chemotherapy, according to the level of PDL-1 expression, among other factors [36, 

37]. Overall, the clinical use of targeted kinase drugs and immunotherapy has improved 

the outlook for patients diagnosed with advanced NSCLC, with improved survival in sub-

populations of patients with NSCLC who are candidates for these therapies. Five-year 

overall survival rates of 15–60% are now being seen for some patients with Stage IV 

disease [11, 12•, 46]. In view of the importance of targeted therapy in the management of 

lung cancer, the current NCCN guidelines have Category 1 recommendations for molecular 

testing for advanced/ metastatic NSCLC, including EGFR mutation, ALK rearrangement, 

and PDL-1 testing. Also recommended are testing for alterations in KRAS, ROS1, BRAF, 

NTRK1/2/3, METex14 skipping and RET, to be conducted as part of a broad molecular 

profiling [47]. Despite improvements in the last few decades, racial disparities in lung cancer 

survival persist [10].

As biomarker testing and broader molecular profiling are now key components in the 

improvement of care and outcome of patients with NSCLC, it is essential to consider the 

impact of race on biomarker testing and molecular profiling in lung cancer. Disparities 

in biomarker testing may help explain the racial disparity in outcome and be identified 
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as a priority area for improvement as we aim to reduce cancer disparities. Disparities in 

guideline-concordant EGFR-testing have been noted for many years. As early as 2011, 

NCCN guidelines recommended EGFR mutation testing for all advanced NSCLC patients 

considered for first-line EGFR targeted therapy. While precision treatments were already 

recognized as advancements in NSCLC treatment, it was noted that utilization of some of 

these therapies was disproportionate across strata defined by race and SES [48•]. One early 

study showed that low-income patients, and those residing in high-poverty areas were less 

likely to have EGFR testing (or to receive treatment with the anti-EGFR therapy erlotinib). 

In terms of racial disparity, compared to Whites, in univariate analyses, Blacks were least 

likely to receive EGFR testing and also least likely to receive erlotinib after adjusting for 

demographic, clinical and SES [48•].

Other studies have focused on disparities in social determinant factors such as income and 

education and analyzed the association between likelihood to order an EGFR assay and 

the treating hospital’s institutional and regional characteristics. It was shown that hospitals 

located in areas with more high-income or more highly educated residents were more likely 

to order EGFR testing for patients with metastatic NSCLC [49]. Lynch et al. noted that 

delays in translating healthcare innovations such as EGFR testing and anti-EGFR therapies 

to community hospitals were a longstanding problem, with concern that these delays may 

widen the gap in cancer disparities [49]. A more recent study examined the predictors of 

EGFR and KRAS testing among Medicare beneficiaries with a new diagnosis of lung cancer 

and found that a reduced likelihood of testing was associated with factors suggesting lower 

socioeconomic status, including status as a Medicaid beneficiary and patient residence in 

a relatively low-income area [50•]. Of note, Hispanics and Black Hispanics were also less 

likely to be tested [50•].

Genomic testing is often a criterion for clinical trial enrollment for NSCLC targeted therapy 

trials; hence, disparity in broad molecular profiling/NGS testing could be an important 

reason for differences in clinical trial enrollment between racial groups. The questions 

of whether racial disparities exist in biomarker testing utilization, and if comprehensive 

genomic testing is associated with clinical trial enrollment were recently addressed. Bruno 

et al. studied a contemporary series of patients diagnosed with NSCLC between 2017 

and 2020 [51••]. Biomarker testing, use of targeted therapy, and clinical trial enrollment 

were compared between Black and White racial groups. While there was no difference 

in the rates of EGFR mutations and ALK rearrangement between races, Black patients 

were significantly less likely to be ever tested for any biomarker when compared to White 

counterparts. There was a notable difference in the rates of comprehensive genomic testing 

utilizing NGS. Patients who self-identified as Black were less likely to have had NGS 

testing when compared to patients who were White (39.8% vs. 50.1%, p < 0.0001). Black 

patients also underwent significantly less comprehensive genomic testing prior to initiation 

of first-line therapy.

There was a difference in clinical trial participation according to race, with twice as much 

clinical trial participation among White compared to Black patients. Importantly, patients 

whose tumors had NGS sequencing were significantly more likely to participate in a clinical 

trial. Having biomarker testing before start of first-line therapy, as well as ever having NGS 
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testing, increased the likelihood of clinical trial enrollment more than twofold, while Black 

lung cancer patients were 55% less likely to be included in clinical trials [51••]. We agree 

with Bruno et al. who noted that while multiple factors are known to impact health care 

disparities, access to appropriate biomarker testing may be an attainable goal to ensure equal 

access to quality care [51••].

Disparities in molecular testing in advanced NSCLC can translate into poorer outcomes due 

to underutilization of targeted therapies which have been shown to improve survival, and 

by contributing to reduced likelihood of clinical trial enrollment. As the use of targeted 

therapies expands into the early-stage lung cancer space, for example with the approval 

of adjuvant osimertinib for patients with resected EGFR-mutated NSCLC [52•], it will be 

important to assess the impact of testing and use of targeted therapies in earlier stages of the 

disease.

Conclusion

We have shown that there are a number of social determinants of health factors that 

contribute to racial disparities in lung cancer treatment, thus translating to poor survival 

rates for Black NSCLC patients. We have also shown that sub-optimal application of 

guideline-concordant treatment and access to HV hospitals could contribute to the poorer 

survival of Blacks with lung cancer compared to other ethnic groups. Furthermore, in the 

era of personalized medicine, the identification of actionable mutations has resulted in 

improved outcomes. Racial disparities in NSCLC survival may therefore be partly explained 

by under-utilization of biomarker testing according to standard guidelines [9]. Guideline 

discordant practice, specifically under-testing in Black and other sub-populations, will put 

these patients at a distinct disadvantage as appropriate targeted therapies may not be offered 

if the presence of a targetable mutation is not known. As shown, lack of genomic testing can 

also reduce clinical trial enrollment opportunities, which can contribute to reduced survival 

for patients, and perpetuate the issue of underrepresentation of Blacks in clinical trials. 

Therefore, one way to circumvent this disparity in lung cancer survivorship among Blacks 

and Whites is to ensure equal representation in research at all levels that will provide insight 

on interventions that will address social determinants of health, differences in treatment 

patterns, molecular testing, and clinical trial involvement.
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Fig. 1. 
Age-adjusted US death rates for lung cancer among males (A) and females (B) by race 

(1999–2017) [9], and 5-year relative survival among males (C) and females (D) by race 

(1999–2016) [13]
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