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Purpose: Diagnosis of lung cancer at advanced stages can result in missed treatment oppor-

tunities, worse outcomes, and higher health care costs. This study evaluated the wait time to 

diagnose non-small-cell lung cancer (NSCLC) and the cost of diagnosis and treatment based 

on the stage at diagnosis.

Patients and methods: Adult patients diagnosed with NSCLC between January 2007 and 

September 2011 were identified from a proprietary oncology registry and linked to health insur-

ance claims from a large US health insurance company. Continuous enrollment in the health plan 

was required for at least 12 months prediagnosis (baseline) and at least 3 months postdiagnosis 

(follow-up). Use of diagnostic tests and time to diagnosis were examined. The rates of health 

care utilization and per-patient per-month (PPPM) health care costs were calculated.

Results: A total of 1,210 patients with NSCLC were included in the analysis. Most patients 

(93.6%) had evidence of diagnostic tests beginning 5 to 6 months prior to diagnosis, and most 

were diagnosed at an advanced stage (23% Stage IIIb and 46% Stage IV). The PPPM total health 

care costs in USD pre- and postdiagnosis were $2,407±$3,364 (mean±standard deviation) and 

$16,577±$33,550, respectively. PPPM total health care costs and utilization after lung cancer 

diagnosis were significantly higher among patients diagnosed at Stage IV disease and lowest 

among patients diagnosed at Stage I disease ($7,239 Stage I, $9,484 Stage II, $11,193 Stage 

IIIa, $17,415 Stage IIIb, and $21,441 Stage IV).

Conclusion: This study showed that most patients experienced long periods of delay between 

their first diagnostic test for lung cancer and a definitive diagnosis, and the majority were 

diagnosed at advanced stages of disease. Costs associated with the management of lung cancer 

increased substantially with higher stages at diagnosis. Procedures that diagnose lung cancer 

at earlier stages may allow for less resource use and costs among patients with lung cancer.

Keywords: biopsy (lung), cost, health care utilization, pulmonary nodule, staging

Plain language summary
 Lung cancer is usually diagnosed at a late stage because it often has no symptoms until it has 

spread. Late diagnosis lowers the chance of survival and increases health care costs. However, 

little is known about the cost of diagnosing lung cancer compared with treating it and how these 

costs are affected by the stage at diagnosis. This study used information from an insurance claims 

database and found that >90% of patients had a long delay (5–6 months) before receiving a definite 

diagnosis of lung cancer. The average total health care costs in USD related to lung cancer for a 

single patient were ~$2,400/month to get the diagnosis (for imaging, biopsies, and other tests) 

and ~$16,000/month after the diagnosis (for doctor, hospital, and pharmacy costs to treat the 

disease). Although the cost of diagnosing lung cancer was similar whether a patient had early-
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stage or late-stage disease, the cost of treating it was much higher 

for patients with Stage IV lung cancer ($21,000/month) compared 

with patients with Stage I lung cancer ($7,000/month). These results 

are important to patients, doctors, and insurance companies because 

they highlight the value of diagnosing lung cancer early to increase 

the chances of survival and reduce health care costs.

Introduction
Although diagnostic and therapeutic strategies for lung 

cancer have improved in recent years, it remains the leading 

cause of cancer death in the US.1 Patients often present to 

the treating physician with an advanced stage of the disease, 

which may partially account for the high mortality rate.1–3 

Non-small-cell lung cancer (NSCLC) accounts for ~85% of 

all lung cancers4 and, as with overall lung cancer diagnoses, 

a reported 65% of NSCLC cases are diagnosed at late stages 

of disease.5

Total direct health care expenditures associated with lung 

cancer are substantial. In the US, the total estimated medical 

costs related to lung cancer were $12.1 billion in 2010 and 

were expected to increase to $15.2 billion by 2020.6

A primary factor that affects the prognosis for lung can-

cer patients is the stage at which the cancer is diagnosed. 

Diagnosis stage is partially dependent on delays in the 

patient presenting to the physician with symptoms and also 

on delays in a physician providing a definitive diagnosis 

both in general practice and in specialty practice.7 There 

are a number of studies that have attempted to understand 

the delays associated with the diagnosis of lung cancer.7–11 

Potential for delay is possible in four distinct phases prior 

to a definitive diagnosis of lung cancer: 1) between the first 

malignant change and the first symptom, 2) between the first 

symptom and presentation, 3) between the first presenta-

tion and diagnosis, and 4) between diagnosis and staging/

treatment.11 The slow-growing characteristics of some lung 

cancers, particularly adenocarcinomas, can lead to further 

delays in the diagnosis of lung cancer.12

Three recent studies linking cancer registries to Medicare 

data have demonstrated variations in guideline-concordant 

lung cancer care, time to diagnosis, time to treatment, and 

impact on prognosis, particularly among elderly, rural, and 

underserved populations.13–15 However, there still remains a 

need for a better understanding of costs incurred to diagnose 

NSCLC compared with costs associated with treating the 

disease and the delay time between suspicion of a lung-

related ailment and confirmed diagnosis of lung cancer. 

The objectives of this study were to assess the wait time 

to diagnose NSCLC and the health care utilization and the 

costs of diagnosing and treating the disease based on the 

stage of diagnosis.

Patients and methods
Data source
Data for this retrospective cohort study were obtained from 

the Optum Research Database (ORD), an administrative 

database of medical and pharmacy claims from a large US 

health insurance company, and were linked to data from a 

clinical cancer registry. The claims database includes >13 

million commercial health plan enrollees annually with both 

medical and pharmacy benefits. Membership in the health 

plans is geographically diverse, with a concentration in the 

South and Midwest. The medical and pharmacy claims within 

the ORD include the International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis 

and procedure codes, the Current Procedural Terminology 

(CPT) codes, enrollment information, site of service codes, 

the National Drug Codes (NDC), patient demographic 

information (age, gender, and state of residence), the type of 

insurance (PPO, HMO, and POS), paid amounts, and other 

information. The cancer registry, the Optum Oncology Man-

agement (OM) database,16 is affiliated with the health plan 

and includes information on the stage and date of diagnosis, 

histology, and other select clinical characteristics for a subset 

of commercial insurance enrollees in the ORD who were 

treated for lung cancer. Clinical information in this database 

was obtained through fax from the treating physician with 

telephone follow-up for incomplete submissions. The per-

centage of NSCLC (compared to SCLC) patients in the OM 

database is ~80%, and approximately half of NSCLC patients 

were diagnosed with Stage IV disease, which is similar to 

reported estimates.1 Information on date of death was linked 

from the Social Security Administration death master file.

No identifiable protected health information was extracted 

or accessed during the course of the study. Pursuant to the 

Health Insurance Portability and Accountability Act,17 the 

use of deidentified data for this study does not require insti-

tutional review board approval including waiver of patient’s 

authorization.

Patient selection
Commercially insured adult patients (aged ≥18 years at diag-

nosis) who were diagnosed with lung cancer between January 

01, 2007, and September 30, 2011, and had both medical and 

pharmacy benefits during the study period were eligible for 

inclusion. The date of diagnosis obtained from the treating 

physician (as captured in the OM database) was considered as 
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the index date. Patients were required to have 1 year of continu-

ous enrollment in the health plan prior to diagnosis date (the 

baseline period) and ≥3 months after the index date (follow-up). 

The time following the index date was used to assess outcomes 

including diagnosis and treatment patterns, survival, health care 

utilization, and costs. Patients with <3 months of follow-up due 

to death were included. Patients were excluded if there were no 

data available for the stage of lung cancer at diagnosis or the 

lung cancer type, if they had evidence of other primary cancers, 

or if they had <3 months of data available and had not died.

Measurement
Select patient characteristics were collected for the cohort 

at the index date, which included age (mean), gender (%), 

comorbidity, cancer type (NSCLC vs SCLC) (%), stage of 

NSCLC (%), mean follow-up (by cohort), and those who died 

during the study period (by cohort). The primary outcomes 

of interest were use of diagnostic tests (biopsy, imaging, or 

laboratory/pathology test) prior to diagnosis (index date), 

the type of biopsy (if applicable), time to diagnosis (mean 

time from initial diagnostic test to index date), and rates of 

health care visits (office, outpatient, emergency room, and 

inpatient visits) by cancer stage (pre- and postdiagnosis). 

The rates of health care visits were calculated as the total 

number of events divided by the total follow-up time and 

per-patient per-month (PPPM) lung cancer-related health care 

costs during baseline and follow-up (by cancer stage). Total 

per-member per-month health care costs were calculated and 

presented separately for medical (for each category of service 

utilization) and pharmacy costs.

Statistical analysis
All study variables were stratified by stage at diagnosis and 

analyzed descriptively. Comparisons of baseline character-

istics and outcome measures were evaluated by analysis of 

variance (ANOVA) F-test (for continuous variables) and 

chi-square test (for proportions). Kaplan–Meier analyses of 

mortality by stage at diagnosis were calculated as the time to 

death in years from the index date. Generalized linear multi-

variate models were conducted to explore the differences in 

total follow-up costs based on surgery type (open vs minimally 

invasive), stage at diagnosis, age, gender, baseline comorbid-

ity, and presence of chronic obstructive pulmonary disease.

Results
Study cohorts and patient characteristics
Figure 1 presents the study sample selection. Between Janu-

ary 01, 2007, and September 30, 2011, 5,128 patients diag-

nosed with lung cancer were identified from the OM database. 

There were 3,423 patients who met continuous enrollment 

criteria, and 3,149 had complete information on lung cancer 

type and stage at diagnosis. Among these, 1,507 patients had 

both medical and pharmacy benefits during the study period 

and 80% (n=1,210) were NSCLC patients.

Baseline characteristics for the NSCLC study popula-

tion and comparisons between the stages of NSCLC are 

presented in Table 1. Most patients were diagnosed with 

Stage IV disease (Stage I=179 [15%], Stage II=130 [11%], 

Stage IIIa=65 [5%], Stage IIIb=279 [23%], and Stage IV=557 

[46%]). Approximately 56% were males, and the mean age 

of all patients was 59 years and not significantly different by 

stage at diagnosis. The highest percentage of death during the 

study period was among the Stage IV patient cohort (Table 1) 

who had the lowest median survival (Figure 2; P<0.001), which 

contributed to Stage IV patients having the shortest follow-up 

time (Table 1).

Primary outcomes
Diagnostic testing in the 12 months prior to the date of 

diagnosis (but not including the date of diagnosis) is pro-

vided in Table 2. Most (93.6%) patients had evidence of 

diagnostic tests (biopsy, imaging, or laboratory/pathology 

test) beginning 5 to 6 months prior to diagnosis. Broncho-

scopic biopsy was the most common biopsy type (33% of 

all NSCLC patients). Use of bronchoscopic biopsy with 

navigational bronchoscopy or with ultrasound was relatively 

low during both the baseline (<3% and <10%, respectively) 

and follow-up (<3% and <18%, respectively) periods. There 

was, however, an increasing trend for bronchoscopic biopsy 

with navigational bronchoscopy (0% in 2007 to 2% in 2011) 

and with ultrasound (2% in 2007 to 16% in 2011) over time 

in the follow-up period (not shown in table). In total, 572 

patients received 668 biopsies and 1,127 patients received 

3,319 imaging tests.

The rates of health care utilization before and after 

diagnosis are provided in Table 3. The rates of health care 

utilization prior to diagnosis were similar, despite the stage of 

cancer at diagnosis. However, compared with patients diag-

nosed with later stage disease, those diagnosed with earlier 

stages of disease had lower rates of health care utilization 

after diagnosis over the study period.

The PPPM total health care, medical, and pharmacy costs 

prior to and after diagnosis are presented in Table 3. The 

mean PPPM total health care costs pre- and postdiagnosis 

were $2,407 (standard deviation [SD]=$3,364) and $16,577 

(SD=$33,550), respectively. The mean PPPM costs across 
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all cost categories during the 12-month baseline period were 

not significantly different by cohort (total health care costs, 

P=0.666; medical costs, P=0.736; and pharmacy costs, 

P=0.415). PPPM total health care costs after lung cancer 

diagnosis were highest among patients diagnosed with Stage 

IV disease (mean=$21,441, SD=$29,777) and lowest among 

patients diagnosed with Stage I disease (mean=$7,239, 

SD=$7,611). The mean PPPM costs after diagnosis were 

significantly different across cancer stage cohorts (total health 

care costs, P<0.001; medical costs, P<0.001; and pharmacy 

costs, P<0.001). Figure 3 presents a graphical representa-

tion of PPPM costs pre- and postdiagnosis. A multivariate 

regression analysis found that only stage of diagnosis was 

a significant independent predictor of total health care cost 

(P<0.001 for Stage I vs Stage II, IIIa, IIIb, or IV).

Discussion
From among the denominator population of younger, com-

mercially insured enrollees, the characteristics of the study 

sample of lung cancer patients were similar to what have been 

observed in previous studies. In this study, NSCLC was the 

most common histological type of cancer (80%), which is 

consistent with what is found nationally in the US.5,18 Most 

NSCLC patients in this study were diagnosed in the later 

stages of the disease (Stage IIIb=23% and Stage IV=46%), 

which is similar to what has been found in previous studies.1,5,8

This study revealed that most patients have diagnostic test-

ing initiated at an average of 5 to 6 months prior to a definitive 

lung cancer diagnosis by the physician. Other studies have 

identified delays in the diagnosis of lung cancer, and these 

issues are not unique to US lung cancer patients.7,9,13,19,20 In 

a 2016 study of a West Virginia Cancer Registry, Nadpara 

et al13 reported a median symptom-to-diagnosis delay of 

>6 months. Salomaa et al7 assessed the delays in diagnosis 

and treatment of lung cancer from the patient’s first experience 

with symptoms to general practitioner and specialist visits, 

through diagnosis and treatment from retrospective records 

from the Turku University Hospital in Finland. The median 

Number of enrollees in the database between
January 01, 2007 and September 30, 2011

(N=5,128)

Adults with 1 year of continuous enrollment prior to
diagnosis (index date) and ≥3 months after index or had

<3 months due to death
(n=3,423)

Did not meet continuous enrollment
requirement
(n=1,705)

Missing information on stage or lung
cancer type

(n=274)

Did not have both medical and
pharmacy benefits

(n=1,642)

Had both medical and pharmacy benefits
(n=1,507)

Non-small-cell
lung carcinoma

(n=1,210)

Small-cell lung
carcinoma

(n=297)

Stage IV
(n=557)

Stage IIIb
(n=279)

Stage IIIa
(n=65)

Stage II
(n=130)

Stage I
(n=179)

Had information on stage and lung cancer type
(n=3,149)

Figure 1 Patient selection and inclusion.
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Table 1 Characteristics of all NSCLC patients at baseline and by cancer stage

Characteristics All NSCLC 
(n=1,210), 
mean (SD)

Stage I  
(n=179),  
mean (SD)

Stage II 
(n=130),  
mean (SD)

Stage IIIa 
(n=65),  
mean (SD)

Stage IIIb 
(n=279),  
mean (SD)

Stage IV 
(n=557),  
mean (SD)

P-value

Age (years) 59 (8) 60 (7) 59 (8) 58 (11) 59 (8) 59 (9) 0.803
Follow-up (years) 1.1 (0.9) 1.5 (1.0) 1.4 (1.0) 1.8 (1.2) 1.1 (0.9) 0.9 (0.8) <0.001
Baseline Charlson 
comorbidity index

3.6 (2.8) 2.9 (1.9) 3.2 (2.2) 3.3 (2.6) 3.4 (2.7) 4.0 (3.1) <0.001

n (%) n (%) n (%) n (%) n (%) n (%)
Age categories (years)

18–34 5 (<1) 0 (0) 0 (0) 2 (3) 0 (0) 3 (<1) 0.008
35–44 35 (3) 3 (2) 4 (3) 3 (5) 10 (4) 15 (3) 0.699
45–54 293 (24) 38 (21) 31 (24) 19 (29) 68 (24) 137 (25) 0.769
55–64 626 (52) 106 (59) 67 (52) 22 (34) 142 (51) 289 (52) 0.014
65–74 200 (17) 29 (16) 23 (18) 16 (25) 46 (16) 86 (15) 0.448
≥75 51 (4) 3 (2) 5 (4) 3 (5) 13 (5) 27 (5) 0.460

Gender
Male 682 (56) 79 (44) 79 (61) 37 (57) 157 (56) 330 (59) 0.008
Female 528 (44) 100 (56) 51 (39) 28 (43) 122 (44) 227 (41) 0.008

Geographic region
Northeast 127 (11) 20 (11) 14 (11) 5 (8) 31 (11) 57 (10) 0.939
Midwest 336 (28) 51 (28) 27 (21) 12 (18) 81 (29) 165 (30) 0.125
South 628 (52) 86 (48) 80 (62) 41 (63) 147 (53) 274 (49) 0.028
West 119 (10) 22 (12) 9 (7) 7 (11) 20 (7) 61 (11) 0.236

Death during study period 467 (39) 20 (11) 22 (17) 18 (28) 107 (38) 300 (54) <0.001

Abbreviations: NSCLC, non-small-cell lung cancer; SD, standard deviation.

100%

I

II

IIIa

IIIb

IV

75%

50%

25%

0%

0 1 2 3

Time (years)

Stage I Stage II

Stage IIIbStage IIIa

Stage IV

4 5

Figure 2 Kaplan–Meier survival curves of mortality by stage of disease.
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Table 2 Summary of diagnostic testing in 12 months prior to the date of diagnosis

Diagnostic testing All NSCLC 
(n=1,210)

Stage I 
(n=179)

Stage II 
(n=130)

Stage IIIa 
(n=65)

Stage IIIb 
(n=279)

Stage IV 
(n=557)

Use of diagnostic tests, n (%)
Imaging 1,127 (93) 166 (93) 124 (95) 65 (100) 258 (92) 514 (92)

CT* 911 (75) 143 (80) 102 (78) 58 (89) 212 (76) 396 (71)
PET* 487 (40) 109 (61) 76 (58) 32 (49) 109 (39) 161 (29)
MRI 11 (1) 2 (1) 1 (1) 1 (2) 3 (1) 4 (1)
X-ray* 1,084 (90) 165 (92) 124 (95) 64 (98) 251 (90) 480 (86)
Other (chest/lung) 38 (3) 3 (2) 3 (2) 4 (6) 10 (4) 18 (3)
Other 788 (65) 118 (66) 79 (61) 43 (66) 177 (63) 371 (67)

Total imaging tests received 3,319 540 385 202 762 1,430
Laboratory/pathology*,a 770 (64) 120 (67) 91 (70) 49 (75) 175 (63) 335 (60)
Biopsy 572 (47) 81 (45) 77 (59) 37 (57) 149 (53) 228 (41)

Bronchoscopic 404 (33) 45 (25) 58 (45) 30 (46) 105 (38) 166 (30)
With navigational bronchoscopy*,b 6 (1) 0 (0) 1 (2) 0 (0) 3 (3) 2 (1)
With ultrasound*,b 28 (7) 1 (2) 5 (9) 2 (7) 10 (10) 10 (6)

Percutaneous* 245 (20) 50 (28) 33 (25) 15 (23) 58 (21) 89 (16)
Open surgery 19 (2) 3 (2) 2 (2) 3 (5) 7 (3) 4 (1)
Total biopsies received 668 98 93 48 170 259

Time from initial prediagnostic test to diagnosis (months), 
mean (SD)

5.4 (4.2) 6.2 (4.1) 5.7 (4.2) 6.2 (4.1) 5.2 (4.2) 5.0 (4.2)

Notes: *P<0.05 across stage cohorts. aIncluding cytopathology, molecular cytogenetics, surgical pathology, gross, and microscopic examination. bSubset of bronchoscopic 
biopsy, includes linear or radial endobronchial ultrasound.
Abbreviations: NSCLC, non-small-cell lung cancer; CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography; SD, standard 
deviation.

Table 3 Health care utilization rates and per-member per-month costs in the NSCLC cohort pre- and postdiagnosis

Health care utilization All NSCLC 
(n=1,210)

Stage I  
(n=179)

Stage II  
(n=130)

Stage IIIa  
(n=65)

Stage IIIb 
(n=279)

Stage IV  
(n=557)

Prior to diagnosis
Office visits 14.5 16.7 15.9 16.9 13.9 13.6
Outpatient visits 9.3 11.4 9.4 10.5 9.3 8.6
Emergency room visits 1.0 0.9 0.8 0.8 0.8 1.1
Hospitalizations 0.5 0.6 0.6 0.6 0.4 0.5

Total health care costs (USD) $2,407 (3,364) $2,667 (3,421) $2,456 (2,790) $2,121 (2,359) $2,503 (4,016) $2,298 (3,209)
Medical costs $2,202 (3,252) $2,429 (3,370) $2,209 (2,629) $1,939 (2,207) $2,299 (3,924) $2,109 (3,074)

Physician office/clinic $343 (1,014) $342 (550) $337 (531) $385 (595) $372 (1,487) $325 (962)
Inpatient $1,110 (2,432) $1,167 (2,266) $1,124 (2,165) $879 (1,713) $1,207 (3,228) $1,066 (2,138)
Emergency room $18  (35) $17 (31) $15 (28) $22 (37) $16 (31) $19 (39)
Hospital outpatient $664 (1,393) $788 (1,376) $670 (950) $602 (802) $638 (854) $644 (1,720)
Other $67 (349) $114 (717) $64 (196) $51 (116) $65 (206) $55 (259)

Pharmacy costs $206 (393) $238 (333) $247 (495) $182 (306) $204 (420) $189 (379)
After diagnosis

Office visits 43.4 29.7 39.1 43.7 48.6 48.8
Outpatient visits 28.6 18.2 19.3 24.0 35.4 33.9
Emergency room visits 1.6 1.1 1.2 1.3 1.9 1.9
Hospitalizations 1.6 1.0 1.1 1.3 1.6 2.0

Total health care costs (USD)* $16,577 (33,550) $7,239 (7,611) $9,484 (8,520) $11,193 (8,826) $17,415 (53,839) $21,441 
(29,777)

Medical costs* $15,856 (33,517) $6,888 (7,499) $9,100 (8,433) $10,542 (8,729) $16,743 (53,840) $20,490 
(29,804)

Physician office/clinic* $3,566 (4,513) $1,343 (2,733) $2,221 (2,146) $3,345 (3,856) $3,461 (4,546) $4,673 (5,053)
Inpatient $7,102 (31,241) $3,449 (5,383) $3,831 (5,292) $3,455 (4,790) $7,740 (52,049) $9,145 (27,139)
Emergency room $79 (388) $30 (57) $37 (83) $46 (72) $69 (161) $113 (555)
Hospital outpatient* $4,644 (6,842) $1,877 (3,207) $2,697 (4,236) $3,345 (4,171) $5,106 (5,626) $5,907 (8,441)
Other $466 (2,445) $188 (467) $315 (1,299) $351 (1,321) $367 (983) $653 (3,432)

Pharmacy costs* $721 (1,071) $351 (486) $384 (558) $651 (811) $672 (941) $951 (1,305)

Notes: Data are expressed as % or USD mean (standard deviation). *P<0.05 across stage cohorts.
Abbreviations: NSCLC, non-small-cell lung cancer; ER, emergency room.
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delay from the first symptoms to diagnosis was 98 days, 

between the first general practitioner visit and diagnosis was 

52 days, and specialist visit to diagnosis was 15 days. A study 

from Canada reported a median total wait time from develop-

ment of first symptoms to starting treatment of ~4.5 months, 

mentioning that patients visited up to four specialists before 

commencing treatment and had investigations ordered by 

multiple physicians.21 An earlier study from the UK noted 

that once a patient was referred to a respiratory specialist, the 

specialist spent a mean time of ~2 months investigating the 

patient before referring them on to a surgeon.9

Of note, it has been reported that the likelihood of receiv-

ing timely, guideline-appropriate care is significantly lower 

among patients diagnosed with early stage disease.13,15 In 

the current analysis, the time to diagnosis from the initial 

diagnostic test was 5 months for Stage IV patients versus 

6.2 months for Stage I patients. Thus, there appears to be the 

potential to improve on the time to diagnosis across all stages.

The current study also demonstrated that health care uti-

lization and costs were generally similar across cohorts in the 

12 months prior to diagnosis, regardless of the stage of lung 

cancer at diagnosis. However, after lung cancer diagnosis, 

patients diagnosed with higher stage disease had greater 

health care utilization and incurred greater costs. Similar 

results were reported in an analysis of Surveillance, Epidemi-

ology, and End Results (SEER)-Medicare data (1991–2003), 

finding that among NSCLC patients, the estimated cost 

of diagnosis and staging (without treatment) ranged from 

$10,000 to $13,000 while monthly treatment costs in the first 

6 months after diagnosis ranged from $2,687 (no treatment) 

to $9,257 (chemotherapy and radiotherapy). Cost was lowest 

for NSCLC diagnosed at Stage I/II and highest for NSCLC 

diagnosed at Stage III.5 Similarly, in a UK study, mean 90-day 

costs were affected by treatment type (especially surgery), 

age, route of diagnosis, clinical stage, and cell type.22

Limitations
Although claims data are effective and efficient for examining 

treatment patterns and assessing health care utilization and 

costs, there are certain inherent limitations associated with 

claims data in general. Although stage and date of diagnosis 

were available from registry data, there are other clinical and 

disease-specific parameters that may influence choice and 

the timing of diagnostic testing. This limitation may cause a 

misinterpretation of the comparison of time from first diag-

nostic test to definitive diagnosis among the cohorts. Patients 

with lung cancer could be enrolled in clinical trials and some 

or all of the care received in this context may not generate 

insurance claims and therefore would not be included in this 

analysis, which would cause an underestimation of the total 

health care costs for these patients. Another limitation of 

this study is that there is no way of accurately determining 

when there was an initial suspicion of a lung ailment and, 

consequently, when that suspicion resulted in a physician 

further investigating the possibility of lung cancer. Health 

care utilization per patient was also only tracked over the 

study period and not over the remaining lifetime of each 

patient, which would not capture any ongoing or lung cancer 

recurrence costs in surviving patients. Finally, these data, 

although from a large and geographically diverse health plan, 

are from a single insurer and were restricted to commercially 

insured patients in the US and may not be representative of 

the uninsured, Medicare, Medicaid, other populations in the 

US, or populations outside the US.
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Conclusion
This current retrospective claims database analysis suggests 

that patients may experience long periods of delay between 

their first diagnostic test for lung cancer and a definitive 

diagnosis. As demonstrated in the current study, the costs 

associated with treating this disease are higher when the stage 

of lung cancer at diagnosis is more advanced. Diagnosis at 

earlier stages may reduce costs among patients with lung 

cancer. Future studies may examine the impact of interven-

tions or diagnostic methods and assess whether these lead to 

a reduction of delays, which would contribute to an earlier 

stage of lung cancer at diagnosis.
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