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Veterans with locoregional non-small cell lung cancer (NSCLC) may benefit from adjuvant chemotherapy. 

However, comorbidities and other factors may impact the harms and benefits of this treatment. Here, we 

identified the optimal indications for adjuvant chemotherapy in Veterans with NSCLC, chronic obstructive 

pulmonary disease (COPD), chronic kidney disease (CKD), and/or coronary artery disease (CAD). We used 

data from randomized controlled trials (RCTs) and Veterans Administration (VA) databases to enhance a 

simulation model. Then, we conducted in-silico RCTs comparing adjuvant chemotherapy vs observation 

among Veterans with stage II-IIIA NSCLC. Among Veterans without COPD or CKD, adjuvant chemotherapy 

was the optimal strategy regardless of the presence or absence of CAD except for patients > 70 years with 

squamous cell carcinoma. Conversely, most veterans without COPD but with CKD were optimally managed 

with observation. Veterans with COPD but without CKD, benefited from adjuvant chemotherapy if they 

were ≤70 years with stage II-IIIA adenocarcinoma or < 60 years with stage II-IIIA squamous cell carcinoma. 
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Adjuvant chemotherapy was only beneficial for Veterans with both COPD and CKD among stage II-IIIA ade- 

nocarcinoma < 60 years of age. Veterans with stages II-IIIA squamous cell carcinoma, COPD, and CKD were 

optimally managed with observation. Many Veterans with comorbidities are optimally managed with obser- 

vation post-surgical resection. However, we also identified several groups of Veterans whom the benefits of 

adjuvant chemotherapy outweighed the risks of early toxicity. Our findings could inform patient-provider 

discussions and potentially reduce physicians’ uncertainty about the role of adjuvant chemotherapy in this 

population. 

© 2022 Elsevier Inc. All rights reserved. 
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Lung cancer burden among Veterans in the United States (US) is a major healthcare prior-

ty due to the high rates of smoking and exposures to environmental carcinogens associated

ith military service. 1 Veterans diagnosed with lung cancer are generally ≥70 years, have co-

orbidities, and are underrepresented in randomized controlled trials (RCTs). 2 As a result, evi-

ence guiding management in this population is limited and less than half of Veterans with lo-

oregional disease receive guideline-recommended therapy. 3 Surgery is the standard treatment

or stage I-IIIA non-small cell lung cancer (NSCLC). 4 However, these patients are at substan-

ial risk of recurrence following resection. 5 To mitigate the risk of recurrence, a number of

arge RCTs have evaluated whether adjuvant chemotherapy would improve survival in stage I-

II disease. Outcomes of these individual trials were conflicting with several concluding there

as no benefit to adjuvant therapy. However, a meta-analysis of 4,584 patients enrolled in 5

CTs including cisplatin demonstrated that adjuvant platinum-based chemotherapy reduces re-

urrence and increases survival, with a 5.4% absolute improvement at 5 years. 6 Based on these

ndings many national guidelines recommend adjuvant chemotherapy for resected stage II-IIIA

SCLC. 7 

While highly internally valid, generalization of results from RCTs of cancer therapies can

e challenging. RCTs are conducted among populations who meet eligibility criteria including

ood performance status and lack of concurrent illness, and thus often exclude older patients

s well as those with multiple comorbidities. 2 Veterans with NSCLC often have major concur-

ent illnesses, limiting their ability to enroll in clinical trials. Chronic obstructive pulmonary

isease (COPD, 25%-50%) and coronary artery disease (CAD, 25%-35%) 8 are the most common

onditions; chronic kidney disease (CKD) is also frequent. 9 Prior studies have reported that Vet-

rans with NSCLC are at a higher risk of developing major complications following surgery. 10

hus, prolonged post-operative recovery may delay initiation and potentially lower the benefit

f adjuvant chemotherapy. In addition, aging and comorbidities could substantially affect the

arm/benefit ratio of adjuvant chemotherapy because of decreased tolerability, lower life ex-

ectancy, and poorer quality of life. Thus, it is crucial to examine the benefit and harms that are

ssociated with adjuvant chemotherapy in Veterans with stage II-IIIA NSCLC and major smoking-

elated comorbidities. As benefits of adjuvant chemotherapy are limited, it is quite possible that

se is not appropriate for every patient. 

The goal of this study was to determine the role for adjuvant chemotherapy in Veterans

ith stage II-IIIA NSCLC and COPD, CAD, and CKD by developing a microsimulation model using

ndividual-level patient data from Veterans. Then, we simulated multiple RCTs and estimated

he benefits and harms of adjuvant chemotherapy among Veterans according to their age, co-

orbidities, and cancer characteristics. 
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Table 1 

Key input parameters for developing a microsimulation model of veterans with non-small cell lung cancer ∗ . 

Model parameter Definition Value Sources 

Lung Cancer Treatment 

Response 

Treatment-specific lung 

cancer specific survival 

hazard ratios 

Adjuvant 

chemotherapy vs 

observation 

HR: 0.83, 95% 

CI: 0.76-0.90 

49 , 50 

Lung Cancer Treatment 

Complications 

Probability of lung cancer 

treatment complications 

including perioperative 

mortality 

Multiple 

complications 

See Table A.1 Primary data; 

Table A.1 

Non-Lung Cancer Mortality Non-lung cancer death 

rates according to age 

and comorbidity 

Comorbidity vs 

no comorbidity 

See Table A.2 Primary data; 

Table A.2 

Comorbidity Utility 

Quality of Life for Veterans 

with Comorbidities 

Predicted quality of life for 

Veterans according to 

comorbidity 

CAD -0.018 Primary data; 

Table A.4 COPD -0.021 

CKD 0 ∗

Quality of Life Associated with 

Lung Cancer Treatment 

Complications 

Disutility associated with 

major complications of 

lung cancer treatment 

Major 

complications of 

treatment 

-0.35 † 20 , 21 

CAD, coronary artery disease; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary 

disease; HR, hazard ratio. 

No significant difference in utility associated with CKD. 
∗ indicates No significant difference in utility associated with CKD. 
† Quality of life returns to baseline within 6 months, modeled as a linear recovery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods 

Overview of the Simulation Model 

We developed a treatment-focused Lung Cancer Policy Model (LCPM-Treatment) that cap-

tures issues relevant to the use of adjuvant chemotherapy in Veterans with NSCLC and major

comorbidities. LCPM-Treatment is an extension of LCPM, a well-validated microsimulation model

of patient’s (non-veterans) NSCLC cancer development, progression, detection, treatment, and

survival. 11-15 Following extensive review of the literature and primary analyses of national Vet-

eran data, we identified unique factors that affected treatment outcomes. Thus, the enhanced

LCPM-Treatment reflects patient comorbidities, cancer characteristics, treatment complications, 

and survival from several national Veteran Administration (VA) sources. 

LCPM-Treatment populates with Veterans with stage II and IIIA NSCLC and progresses

through different health states with monthly transition probabilities determined from relevant

VA databases, the results of RCTs, and/or the literature ( Table 1 ). NSCLC can be adenocarcinomas

or squamous cell carcinomas (the two most common cell types) with specific growth patterns

based on validated parameters. 12-15 Simulated Veterans “underwent” lobectomy but remained at

risk for recurrent disease, which varied by stage. 11 Following lobectomy, Veterans were ‘random-

ized’ to an observation arm or to undergo platinum-based adjuvant chemotherapy. The adjuvant

chemotherapy arm did not differentiate between cisplatin- or carboplatin-based regimens, as

these drugs are used interchangeably and associated with similar long-term outcomes and safety

profiles. 16 However, we assumed that Veterans with CKD were treated with carboplatin. 17 , 18 Vet-

erans who received adjuvant chemotherapy were at risk of developing complications (as de-

scribed below) conditioned on age, sex, and comorbidities. Veterans in both arms were then

followed until death, which could be related to NSCLC progression or competing risks (COPD,

CAD, CKD, or other causes). After each monthly transition, Veterans accumulated 1 month of

survival, which was weighted based on utilities related to their treatment, complications, and

comorbidities. 
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nput Model Parameters and Data Sources 

The input parameters for LCPM-Treatment are described in Table 1 and include treatment-

elated complications, NSCLC and competing risk mortality, and quality of life utilities. 

latinum-Based Adjuvant Therapy Efficacy 

We estimated the benefits of adjuvant chemotherapy on NSCLC-specific mortality based on

he results of the Lung Adjuvant Cisplatin Evaluation (LACE) meta-analysis conducted in non-

eterans under the assumption that the oncologic impact of chemotherapy will be independent

f comorbidities and Veteran status. 6 The benefit of adjuvant chemotherapy was modeled by

educing the monthly probability of NSCLC death based on the summary hazard ratio (HR) re-

orted in the meta-analysis (0.83, 95% confidence interval [CI]: 0.76-0.90). Since there was no

bserved interaction between the effects of adjuvant chemotherapy and age, histological type,

r other patient’s factors in the meta-analysis, the same HR was applied to all Veterans. 

omplications of NSCLC Therapy 

In LCPM-Treatment model, chemotherapy-related toxicity impacted survival and quality of

ife. The elevated risk of non-NSCLC death in the first 6 months following adjuvant chemother-

py was captured by modifying the non-LC death rate using a HR of 2.41 (95% CI: 1.64-3.55). 6

hereafter, the non-NSCLC mortality returned to background levels. To further assess the impact

f treatment-related toxicity specific to Veterans with comorbidities, we used data from the VA

orporate Data Warehouse (VA-CDW) to assess the expected rates of adjuvant chemotherapy-

nd surgery-related complications conditional on age, sex, and comorbidities. The VA-CDW is

 national dataset with electronic medical record information including sociodemographic, out-

atient and inpatient encounter data, pharmacy, laboratory, radiological tests, diagnostic proce-

ures and progress notes. Linkage to VA-CDW Oncology files provides data on cancer charac-

eristics and outcomes. From the VA-CDW, we identified Veterans > 18 years of age with stage

I-IIIA NSCLC diagnosed between 20 0 0 and 2015. Presence of COPD, CAD, and CKD were ascer-

ained using EMR information complemented by claims data. We selected 1,317 stage II-IIIA pa-

ients who underwent lobectomy, which was ascertained using linked VA cancer registry data.

e then used inpatient diagnostic codes to identify Veterans who experienced complications

ncluding anemia, cellulitis, dehydration, fever, major infection, nausea, neuropathy, neutropenia,

neumonia, renal failure, sepsis, thrombocytopenia and/or urinary tract infection. The adjusted

robability of these complications conditional on age, NSCLC stage and COPD, CAD, and CKD was

stimated using logistic regression. 

SCLC-Specific and Non-NSCLC Mortality 

We used VA-CDW data to estimate long-term survival in stage II-IIIA Veterans who under-

ent lobectomy but did not receive adjuvant chemotherapy (n = 811). Survival was calculated

rom the date of lobectomy to the date of death from either NSCLC or other causes; surviving

eterans were censored at their last known date of contact. Cause of death was determined

rom VA cancer registry data. Subhazards of death from NSCLC vs other causes were derived

sing the Fine-Gray competing risk model (Tables A .2-A .3). Cumulative incidence functions were

enerated for each mortality cause. We then used these cumulative incidence functions to cal-

ulate cause-specific survival curves and then to estimate monthly death rates from NSCLC and

ther causes. These estimates were incorporated into the model as monthly transition probabil-

ties; using these data, we estimated 5-year overall survival rates, a common outcome in cancer

CTs, for Veterans treated with adjuvant chemotherapy or observation. 
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Health Utilities and Clinical Significance 

Our modeling outcomes also included quality adjusted life expectancy (QALE), a measure

that considers both quantity and quality of life. 19 Disutility reflecting the impact of NSCLC and

chemotherapy-related complications were derived from the literature. 20 , 21 To generate quality of

life parameters for Veterans with comorbidities we used data from 3,511 participants (without

human immunodeficiency virus infection) in the Veterans Aging Cohort Study, which prospec-

tively collected short-form 36 (SF-36) data. 22 Using a published equation to generate utility

scores from SF-36 data, we then fitted a linear regression model with utility values as our de-

pendent variable, conditioned on comorbidities ( Table 1 ). 22 , 23 

We used QALE gains as our primary outcome measure for comparing therapeutic strategies.

Using American Society of Clinical Oncology guidance for clinical significance, 24 we chose adju-

vant chemotherapy as the optimal strategy in scenarios where it was associated with ≥3 month

(0.25 years) increase in QALE. 

Sensitivity Analyses 

We performed probabilistic sensitivity analyses to evaluate the robustness of our results to

assumptions about model parameters by varying all parameters within the ranges of their CIs. 

Results 

We evaluated the benefits of adjuvant chemotherapy according to stage (II vs IIIA), histol-

ogy (adenocarcinoma vs squamous cell carcinoma), age ( < 60, 60-70, 70-80 and > 80 years)

and comorbidities (COPD, CAD and CKD). Table 2 shows the optimal indications for adjuvant

chemotherapy among Veterans without COPD and further stratified by the presence of CKD and

CAD. Among Veterans without COPD, the optimal treatment for younger ( < 70 years) stage II

and IIIA adenocarcinoma patients with CKD was adjuvant chemotherapy which resulted in a

QALE gain ranging from 0.3 to 0.5 years (Table A.5A) and a 3%-4% improvement in 5-year sur-

vival (Table A.6A). Conversely, in Veterans > 70 years with CKD, adjuvant chemotherapy only

provided limited QALE benefit (ranging from 0.1 to 0.2 year gain). Among stage II and IIIA squa-

mous cell patients without baseline CKD, adjuvant chemotherapy provided benefit for those < 70

years with a 0.4-0.6 year QALE gain; while among those with baseline CKD, adjuvant chemother-

apy only provided benefit for patients < 60 years with stage IIIA squamous cell carcinoma but

without CAD. 

Veterans < 70 years with stage II and IIIA adenocarcinoma and COPD but without CKD

( Table 3 ), had a 0.4-0.6 life year gain in QALE (Table A.5B) and 3%-4% increase in 5-year survival

(Table A.6B) when treated with adjuvant chemotherapy, irrespective of the presence of CAD.

Among patients with stage II or IIIA squamous cell carcinoma and COPD, the benefit of adjuvant

chemotherapy was only found in Veterans < 60 years with CKD (QALE gain ranging from 0.3 to

0.4 years). Veterans > 60 years with squamous cell NSCLC and COPD (with or without CKD) were

optimally managed with observation. 

We evaluated the robustness of the model output by conducting probabilistic sensitivity anal-

ysis varying the model input parameters (Figure A.1). For scenarios where adjuvant chemother-

apy maximized QALE in the base-case, it was also the optimal treatment in the simulations for

Veterans with stages II-IIIA NSCLC without COPD or CKD. The simulations also predicted that

majority of patients with CKD are better managed with observation. 

Discussion 

The management of resectable NSCLC is critical, as patients diagnosed with locoregional dis-

ease have the highest probability of achieving meaningful long-term survival. Unfortunately, a
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Table 2 

Optimal indications for adjuvant chemotherapy for veterans without chronic obstructive pulmonary disease. 

No chronic kidney disease Chronic kidney disease 

No CAD CAD No CAD CAD 

Stage II 

Adenocarcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

70-80 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

> 80 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

Stage II 

Squamous Cell 

Carcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 

Stage IIIA 

Adenocarcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

70-80 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

> 80 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

Stage IIIA Squamous 

Cell Carcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 

Table 3 

Optimal indications for adjuvant chemotherapy for veterans with chronic obstructive pulmonary disease. 

Stage/Histology Age, years Optimal treatment 

No chronic kidney disease Chronic kidney disease 

No CAD CAD No CAD CAD 

Stage II 

Adenocarcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 

Stage II 

Squamous Cell 

Carcinoma 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

60-70 Observation Observation Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 

Adenocarcinoma 

Stage IIIA 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

60-70 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 

Squamous Cell 

Carcinoma 

Stage IIIA 

< 60 Adjuvant 

Chemotherapy 

Adjuvant 

Chemotherapy 

Observation Observation 

60-70 Observation Observation Observation Observation 

70-80 Observation Observation Observation Observation 

> 80 Observation Observation Observation Observation 
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large proportion of patients experience recurrence following resection due to regional involve-

ment beyond the surgical field or because of the presence of micrometastasis. In this study, we

evaluated the role for adjuvant chemotherapy among Veterans with comorbidities, a group at

increased risk of NSCLC recurrence 25 , 26 that has not been well represented in RCTs. We found

that while some Veterans experience the benefits of adjuvant chemotherapy that outweigh early

risks of toxicity, many were better managed with observation. These data can inform patient-

provider discussions and can reduce physician uncertainty about the role of adjuvant chemother-

apy among Veterans with multiple comorbidities. 

Large meta-analyses of RCTs and retrospective analyses of observational data have demon-

strated the benefits of adjuvant chemotherapy for stage II-IIIA NSCLC (absolute increases in 5-

year overall survival from 4.1% to 8.6%). 6 , 27-29 Few studies have also suggested that patients

with tumors ≥4 cm may also benefit from adjuvant chemotherapy. 30 , 31 Observational data from

the Surveillance, Epidemiology and End Results registry suggests that the benefits of adjuvant

chemotherapy can be also observed among older patients treated in the community, except for

those > 80 years of age. 32 However, toxicity can be significant with > 30% of patients experi-

encing severe side effects. The tradeoffs of using cisplatin vs carboplatin-based regimens were

evaluated in a large meta-analysis. 33 This study showed that the overall survival of cisplatin- vs

carboplatin-treated patients was not statistically different. However, patients treated with car-

boplatin were more likely to develop thrombocytopenia, whereas leucopenia, neutropenia, and

anemia were similar in the two groups. Additionally, carboplatin-based therapy was associated

with lower risk of gastrointestinal and renal toxicity. Patients with CKD are particularly at risk

for renal toxicity from cisplatin. Thus, balancing the survival benefits and potential harms of ad-

juvant chemotherapy is important, particularly for populations such as Veterans, who may be at

increased risk of toxicity due to high prevalence of smoking-related comorbidities. 

While the use of adjuvant chemotherapy for stage II and IIIA NSCLC is well supported by

RCT conducted in non-Veteran populations, 6 , 27 the generalizability of these findings to Veterans

with comorbidities is unclear. COPD, CAD 

8 and CKD, 34 the conditions evaluated in this study, are

among the most common comorbidities in Veterans with NSCLC and are major criteria for ex-

cluding NSCLC patients from RCT. Comorbidities can increase the risk of serious adverse events

and may also lead to a shortened life expectancy truncating the long-term survival benefits of

adjuvant chemotherapy. Quality of life can also be negatively impacted by serious comorbidi-

ties, which can attenuate the benefits of adjuvant chemotherapy on QALE. These concerns have

translated into lower rates of adjuvant chemotherapy use among patients with multiple comor-

bidities leaving these Veterans at increased risk of recurrence and NSCLC mortality. 3 Our goal

was therefore to show which Veterans could benefit from adjuvant chemotherapy, despite their

comorbidities. 

An observational study evaluated the outcomes of 4,929 Veterans who underwent resection

for stage IB-IIIA NSCLC and showed that adjuvant chemotherapy was associated with approxi-

mately 20% improved survival. 35 A second study by the same group assessed the potential ben-

efits of adjuvant chemotherapy among Veterans > 70 years of age and found that while older

patients were less likely to receive adjuvant therapy, they derived a similar magnitude of benefit

from treatment. However, these studies suffer from potential selection bias and did not explicitly

evaluate the benefits of chemotherapy in Veterans with specific patterns of comorbidities. Con-

versely, simulation modeling allowed us to investigate specific comorbidities, helping personalize

the management of Veterans with locoregional NSCLC. 

Our analyses showed that most Veterans with comorbid CKD did not benefit from chemother-

apy. The prevalence of CKD rises dramatically with aging with > 30% of individuals > 70 years in

the general population having moderate to severe CKD. 36 CKD is particularly common among

Veterans with a prevalence as high as 68%. 9 Potential reasons for the lack of benefit of adju-

vant chemotherapy in Veterans with CKD include higher rates of toxicity and competing risks of

death. Platinum-based chemotherapy is associated with substantial kidney toxicity. Though car-

boplatin is less nephrotoxic, a transient but clinically significant decline in kidney function can

still occur, 37 especially among patients with underlying kidney disease. The impact of toxicity
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n quality of life and ensuing non-LC mortality likely outweighs the small (5% absolute survival

enefit at 5 years) oncologic benefit of adjuvant chemotherapy. 

We found that Veterans with adenocarcinoma benefited more from adjuvant chemotherapy

han those with squamous cell carcinoma. Adenocarcinoma is the most common NSCLC histol-

gy in the US 38 and more frequent among women and nonsmokers. Additionally, adenocarcino-

as are frequently located in peripheral areas of the lung while squamous carcinomas are most

ikely to present at central locations. 39 , 40 Given the sex distribution and smoking patterns, squa-

ous cell carcinoma is the most common cell type in Veterans. 38 The impact of histology on

urvival in non-Veteran patients with early-stage NSCLC remains controversial. 39 However, prior

tudies and our own analyses showed that adenocarcinoma has a higher propensity for distance

ecurrence and is associated with worse outcomes. 38 Thus, it is possible that adenocarcinomas

n Veterans behave more aggressively and consequently, patients with this histology may expe-

ience a greater benefit from adjuvant chemotherapy. 

This study has strengths and potential limitations. Our simulation approach was adapted

rom LCPM, a well-established simulation model that has been used to inform the current US

reventive Services Task Force LC screening recommendations. 15 , 41 We used several nationally

epresentative VA databases to generate new parameters relevant to the treatment of NSCLC in

eterans. Thus, the validity of our simulations should be robust. However, simulation models are

ased on assumptions and may not capture all the possible parameters relevant to a clinical sce-

ario. Thus, the level of evidence of our findings are not as strong as those provided from a RCT.

iven that RCT focused on chemotherapy for Veterans with multiple comorbidities are unlikely

o be conducted, our approach is preferred to extrapolating data from trials conducted among

ealthy, highly selected patients with NSCLC. Another advantage of using simulation modeling

s the ability to test multiple specific scenarios, which allowed us to evaluate the role of adju-

ant chemotherapy based on age, sex, histology specific comorbidity profile and stage of disease,

tratifications that would be very difficult to obtain in any RCT. Thus, these results can be used

y physicians to provide personalized information regarding the potential harms and benefits of

djuvant chemotherapy to Veterans with locoregional NSCLC. We assumed that all CKD patients

ere treated with carboplatin, which may not be equivalent to cisplatin in terms of oncological

utcomes. However, an observational study of Veterans found no difference in survival between

isplatin and carboplatin-containing combination chemotherapy for NSCLC. 17 

Our simulations were limited to patients treated with lobectomy, the standard of care and

ost common surgical approach for stage II-IIIA NSCLC patients. Limited resection is gener-

lly reserved early stage NSCLC patients who are older or have decreased pulmonary function. 42

owever, limited resection is associated with increased risk of local recurrence and lower sur-

ival. 43 , 44 Veterans who undergo limited resection may experience a greater benefit from ad-

uvant chemotherapy, a scenario that was not evaluated in this study. Although several groups

f Veterans experienced survival benefits, we did not evaluate the cost-effectiveness of adjuvant

hemotherapy. Prior research has demonstrated that adjuvant chemotherapy is cost-effective for

SCLC patients with stage II and III disease 45 , 46 ; however, these results may not directly apply to

eterans with comorbidities. Recent RCT have evaluated the potential role of adjuvant targeted

herapy for NSCLC patients with actionable mutations. 47 , 48 While we did not assess this scenario

n our study, actionable mutations are more common among Asians, women, and non-smokers,

hile Veterans with NSCLC tend to be males with relatively extensive smoking exposure. 

onclusions 

In summary, we used simulation modeling to estimate the relative benefits and harms asso-

iated with adjuvant chemotherapy in Veterans with stage II-IIIA NSCLC and major comorbidi-

ies. We found that many Veterans who underwent lobectomy for locoregional NSCLC benefitted

rom adjuvant chemotherapy despite having major comorbidities. These results could be used

o guide patient-provider discussions regarding the optimal post-surgical management of these

eterans to make personalized decisions regarding therapy. 
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