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S ignificant progress has been made in the past decade 
in the use of molecular biomarkers to drive clini-
cal decision making in oncology. This growth and 

recognition of the importance of identifying oncogene mu-
tations and gene rearrangements have led to publication 
of guidelines by professional societies to guide the use and 
application of molecular tests.1 The shift to a “personal-
ized medicine” approach to treatment requires a multi-
disciplinary approach to diagnosis, management, and the 
adaptation of complex processes of healthcare delivery. 
Consequently, the potential exists for variable comprehen-
sion and implementation of guideline recommendations.

In the case of non–small cell lung cancer (NSCLC), the 
leading cause of cancer death in North America,2,3 several 
molecular biomarkers have been identified which predict 
patient survival or response to a particular treatment, spe-
cifically for advanced or metastatic NSCLC (mNSCLC).2-5 
These include mutations in the epidermal growth factor 
receptor (EGFR) gene6-9 and mutations in genes that code 
for proteins in the EGFR signaling cascade. Mutations in 
Kirsten rat sarcoma viral oncogene homolog (KRAS) exem-
plify one of the genes that code for a protein in this cascade, 
alterations in which can predict poor survival in patients 
with NSCLC.10-13 With regard to treatment, mutations in the 
BRAF gene can predict response to tyrosine kinase inhibitor 
(TKI) therapy.14,15 In addition, the rearrangement of several 
genes—including anaplastic lymphoma kinase (ALK),16-18 
ROS proto-oncogene 1, receptor tyrosine kinase (ROS1),19 
and ret proto-oncogene (RET)20—has been identified as a 
driver of tumor survival and proliferation. Similarly, gene 
amplification of MET proto-oncogene, receptor tyrosine ki-
nase (MET), including exon 14 skipping,21 has been demon-
strated to act as a predictive marker for mNSCLC.22,23

Recommendations for the application of molecular tests 
in the management of mNSCLC have been introduced over 
time by different groups. In 2013, however, 3 professional 
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ABSTRACT

Objectives: Identification of oncogene mutations and gene 
rearrangements in individuals with non–small cell lung cancer 
(NSCLC) can help identify candidates for targeted therapy. This 
study examined whether clinicians are ordering molecular testing 
for patients with metastatic NSCLC (mNSCLC) prior to therapy 
initiation.

Study Design: Members from a national health plan with lung 
cancer and metastatic disease were followed retrospectively.

Methods: Members were identified in medical claims data from 
January 1, 2010, to December 31, 2012, if they had 2 or more 
claims for lung cancer (International Classification of Diseases, 
Ninth Revision, Clinical Modification [ICD-9-CM] code 162.xx) and 
metastatic disease (≥1 claim with ICD-9-CM code 196.xx-198.xx) 
who were continuously enrolled in a fully insured plan 180 days 
prior to index date. Patients were excluded if they had a history of 
chemotherapy used primarily in small cell lung cancer, or a medi-
cal claim associated with an unrelated malignancy. The timing of 
molecular testing was compared with the start of chemotherapy 
and targeted therapy, if applicable.

Results: A total of 2623 patients presumed to have mNSCLC were 
included for analysis; of whom, 52.5% were male with a mean 
age of 72.5 years (SD = 8.2 years). A total of 1597 (60.9%) patients 
had a Current Procedural Terminology code associated with 
molecular testing at any time in their claims history. Of the 733 
patients with molecular testing and chemotherapy or targeted 
therapy claims, testing occurred prior to systemic therapy initia-
tion in 651 (88.8%; 95% CI, 86.1%-90.9%) patients. The median 
time between testing and therapy initiation was 38 days (inter-
quartile range = 23-69 days).

Conclusions: Assessment of oncogene mutations and gene 
rearrangements in mNSCLC routinely occurs prior to treatment 
initiation as suggested by analyses of claims data from a large US 
health plan. Validation using patient medical records is needed.
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groups—the College of American Patholo-
gists, the International Association for the 
Study of Lung Cancer, and the Associa-
tion for Molecular Pathology—jointly ex-
amined existing evidence and developed 
principal guidelines for molecular analysis 
for patients with mNSCLC.24 Among other 
suggestions, these guidelines recommend 
testing for EGFR mutations and ALK mu-
tations to determine if treatment with an 
EGFR-targeted TKI or ALK-targeted TKI 
is appropriate, respectively. The directive 
states that smoking history, sex, race, and other clinical 
factors should not be taken into account when deciding if 
a patient should receive these molecular tests. 

At the forefront of the use of these emerging diagnostic 
tools, the responsibility of ensuring adequate and appropri-
ate testing prior to treatment falls to clinicians, who play 
a vital role in these procedures.4 However, little is known 
about how frequently clinicians are assessing for onco-
gene mutations and gene rearrangements in patients with 
advanced or mNSCLC in a real-world setting. To address 
this knowledge gap, this study examined real-world clinical 
practice patterns, including rate and timing of molecular 
testing relative to the start of therapy for mNSCLC.

METHODS
Study Data

This study utilized data from Humana, Inc, a large na-
tional health insurance plan. The Humana Research Da-
tabase (Louisville, KY) contains member enrollment and 
medical and pharmacy claims data for Humana’s Medicare 
and commercial fully insured membership. Member enroll-
ment data include information on member demographics 
and coverage start and end dates. Medical claims data in-
clude diagnoses, pharmacologic treatments administered in 
a clinical setting, and procedures, including biopsies and 
histologic and molecular testing. Pharmacy claims data in-
clude detailed information on each member’s prescription 
utilization. Such information includes, but is not limited to, 
the specific medication filled, prescription fill date, quantity 
dispensed, and days’ supply. All data sources were merged 
using de-identified patient data. The finalized protocol was 
approved by an independent institutional review board.

Study Design 
This study was a retrospective cohort analysis of all 

Medicare Advantage and commercial fully insured patients 
in Humana’s database identified as having mNSCLC dur-

ing the identification period between January 1, 2010, and 
December 31, 2012. The index date was the first medical 
claim with an International Classification of Diseases, Ninth 
revision, Clinical Modification (ICD-9-CM) code indicative of 
metastatic disease. Patients were followed from their index 
date until they were lost to follow-up due to death, loss of 
eligibility, or the end of the study period (June 30, 2013).

The clinical practice patterns evaluated included 
whether histologic testing was performed, the proximity 
of histologic testing to a metastatic diagnosis (within 45 
days), and whether the histologic type of lung tumor was 
established prior to therapy initiation for patients with 
mNSCLC. In addition, we examined the degree to which 
clinicians tested patients with mNSCLC for oncogene 
mutations and gene rearrangements, and the timing of the 
molecular testing relative to the start of chemotherapy or 
targeted therapy. 

Study Population
Study subjects were either Medicare Advantage with 

Prescription Drug (MAPD) or fully insured commercial 
patients aged 18 to 89 years who were continuously en-
rolled for 180 days before the index date. Due to differenc-
es in member demographics and insurance benefits, we 
considered the potential for differences in clinical practice 
patterns between the MAPD and commercial population. 
Therefore, the 2 populations were assessed separately. 
Patients were considered to have lung cancer by having 
at least 2 medical claims with ICD-9-CM codes of malig-
nant neoplasm of trachea bronchus and lung (ICD-9-CM 
code 162.xx) in any position, occurring on separate days. 
Those patients identified with a malignant lung neoplasm 
also had to have at least 1 medical claim indicative of 
metastatic disease (ICD-9-CM codes of 196.xx, 197.xx, or 
198.xx) in any position during the identification period. 

Patients were excluded from analysis if they had a 
claim for a malignant neoplasm unrelated to lung cancer 
during the study period or had a claim for chemotherapy 

Take-Away Points
The prevalence of histologic and molecular testing among patients with metastatic 
non–small cell lung cancer (mNSCLC), as well as the timing of testing relative to 
treatment initiation, were determined among subsamples initiating chemotherapy 
or targeted therapy. 

n	 	 Among 2623 patients with mNSCLC, histologic testing was identified in 89.6% 
and molecular testing was identified in 60.9% of patients.

n	 	 Among a subset of 1015 patients with histologic testing who initiated therapy, 
85% had a histological evaluation before therapy initiation. 

n	 	 Of the 733 patients with evidence of molecular testing who initiated chemo-
therapy or targeted therapy, testing occurred prior to therapy initiation in 88.8% of 
patients.
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used primarily for small cell lung cancer at any time dur-
ing the study period, June 1, 2009, to June 30, 2013 (see 
eAppendix [available at www.ajmc.com]).

Statistical Analysis 
Descriptive statistics were used to summarize the 

clinical and demographic characteristics of the study 
population. The following demographic characteristics 
were summarized for the target population: age, gender, 
race/ethnicity (MAPD only), low-income subsidy status 
(MAPD only), geographic location, and line of business 
(commercial or MAPD). Clinical characteristics of inter-
est included the Deyo-Charlson comorbidity index (DCI), 
RxRisk-V Score, and physician specialty. The DCI score 
used in this study was modified to exclude cancer. The 
RxRisk-V score25-29 is a comorbidity index score derived 
from prescription claims data; it can be applied to data 
from a narrow window of claims rather than a broader 
window typically necessary for comorbidity scores based 
on medical claims, such as the DCI score.30 

To determine the extent to which histologic type was 
established for patients with mNSCLC, each patient was 
categorized dichotomously (yes/no) as to whether the 
medical claims indicated a history of histologic typing for 
NSCLC within ± 45 days of the index date using Current 
Procedural Terminology (CPT) codes (see 
eAppendix). The 45-day threshold was 
chosen by the investigators to approxi-
mate a short time period for temporally 
performing the histologic testing relative 
to metastatic diagnosis. In addition, each 
patient was categorized based on whether 
their medical claims indicated a history of 
histologic typing for NSCLC at any time 
in their claims history with Humana dur-
ing the study period. 

Of the patients with CPT codes associ-
ated with determination of histologic type 
(see eAppendix), the date of service for his-
tologic typing was compared with the date 
of chemotherapy or targeted therapy initia-
tion. Patients were classified according to 
whether the date of the histologic typing 
occurred before or after therapy initiation. 
In addition, the number of days between 
CPT codes associated with histologic typ-
ing and chemotherapy or targeted therapy 
initiation was established for the cohort. 

Using a series of CPT codes corre-
sponding to fluorescence in situ hybrid-

ization, polymerase chain reaction, and other molecular 
genetic tests (see eAppendix), the extent to which those 
likely to have mNSCLC that had been tested for onco-
gene mutations and gene rearrangements was determined 
by examining each patient’s medical claims for codes re-
flective of these laboratory procedures. The proportion of 
mNSCLC patients with a CPT code reflective of molecu-
lar testing at any time in their medical claims history with 
Humana was determined. 

Of those likely to have mNSCLC, the timing and type 
of initial chemotherapy or targeted therapy was estab-
lished. In those cases in which the patient received mo-
lecular testing, the date(s) of service for molecular testing 
was compared with the date of therapy initiation.  

RESULTS
The study population was composed of 122 (4.7%) com-

mercial patients and 2501 (95.3%) Medicare patients (Table 
1). The mean age of the study population was 72.5 years 
(SD = 8.2 years), with males composing slightly more than 
half of the cohort (52.5%). The majority of the group was 
Caucasian/white (83.6%) and resided in the south or mid-
west (57.2% and 31.4%, respectively) and/or in an urban 
setting (59.5%). The mean DCI score for the study popula-

n	 Table 1. Patient Characteristics

Medicare
(n = 2501)

Commercial
(n = 122)

Totala

(N = 2623)

Age, years: mean (SD) 73.1 (± 7.6) 60.0 (± 8.7) 72.5 (± 8.2)

Age category, years: n (%)      

18-29 0 (0.0) 0 (0.0) 0 (0.0)

30-39 0 (0.0) 3 (2.5) 3 (0.1)

40-49 9 (0.4) 7 (5.7) 16 (0.6)

50-59 103 (4.1) 48 (39.3) 151 (5.8)

60-69 706 (28.2) 50 (41.0) 756 (28.8)

70-79 1139 (45.5) 11 (9.0) 1150 (43.8)

80-89 544 (21.8) 3 (2.5) 547 (20.9)

Gender, n (%)      

Male 1321 (52.8) 57 (46.7) 1378 (52.5)

Female 1180 (47.2) 65 (53.3) 1245 (47.5)

Race/ethnicity,b n (%)      

White 2192 (87.6) 0 (0.0) 2192 (83.6)

Black 251 (10.0) 0 (0.0) 251 (9.6)

Hispanic 21 (0.8) 0 (0.0) 21 (0.8)

Other 36 (1.4) 0 (0.0) 36 (1.4)

Unknown 1 (0.0) 122 (100.0) 123 (4.7)

(continued)
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tion was 3.1 (SD = 2.4) with an RxRisk-V score of 5.8 (SD 
= 3.2). The geographic location of the clinicians associated 
with the diagnosis and treatment of mNSCLC paralleled 
the geographic location of the study population, with 
most clinicians located in the south and midwest. 

The first lung cancer diagnosis was observed on a 
medical claim from an internal medicine clinician for 348 
(13.3%) patients, while it was observed on a medical claim 
from an oncologist for 155 (5.9%) patients (Table 1). For the 
majority—2120 (80.8%) patients—how-
ever, the first observed diagnosis was from 
another source. The top 3 groups compos-
ing the “other” category were clinicians 
located at general acute care hospitals, 
pathologists, and diagnostic radiologists, 
respectively (data not shown). A similar 
pattern was observed for first observed 
metastatic diagnosis: 249 (9.5%) from an 
oncologist, 272 (10.4%) from an internal 
medicine clinician, and 2102 (80.1%) from 
an alternate source. The “other” category 
for specialties associated with first meta-
static diagnosis was the same as described 
above for first lung cancer diagnosis. 

The number of patients with mNSCLC 
and evidence of procedural codes associat-
ed with the determination of NSCLC his-
tologic type is reported in Table 2. Of the 
total study population, 1746 (66.6%) pa-
tients had at least 1 CPT code that could 
be associated with determination of histo-
logical type within 45 days of their index 
date. Nearly 90% (2351) of patients had at 
least 1 CPT code that could be associated 
with determination of a histological type 
at any time during their enrollment within 
the study period. 

Of the 939 Medicare patients receiving 
systemic therapy, and in which histologic 
type was assumed to be performed, the 
data suggest the majority of patients (796; 
84.8%) had histologic typing performed 
prior to systemic therapy initiation (Table 
2). The median number of days between a 
CPT code associated with histologic test-
ing and therapy initiation was 47 days 
(interquartile range [IQR] = 26-189 days). 
Similar results were observed in the com-
mercial population with regard to the 
number of patients with a record of his-

tological typing prior to therapy initiation (76; 88.2%). 
Of the 1015 patients with CPT codes associated with 
histologic testing during the study period in their medi-
cal claims histories, 152 (15%) patients appeared to have 
initiated therapy prior to histologic testing. 

The extent to which those with probable mNSCLC 
were tested for oncogene mutations and gene rearrange-
ments is presented in Table 3. Slightly less than two-thirds 
of patients (1590; 60.6%) had 1 or more CPT code reflec-

Member geographic region, n (%)      

Northeast 62 (2.5) 0 (0.0) 62 (2.4)

Midwest 780 (31.2) 44 (36.1) 824 (31.4)

South 1430 (57.2) 71 (58.2) 1501 (57.2)

West 207 (8.3) 7 (5.7) 214 (8.2)

Unknown 22 (0.9) 0 (0.0) 22 (0.8)

Population density (member), n (%)      

Rural 335 (13.4) 8 (6.6) 343 (13.1)

Suburban 674 (26.9) 23 (18.9) 697 (26.6)

Urban 1470 (58.8) 91 (74.6) 1561 (59.5)

Unknown 22 (0.9) 0 (0.0) 22 (0.8)

Medicare plan characteristics,c n (%)      

 LIS only 135 (5.4) N/A 135 (5.4)

 Dual eligible only 128 (5.1) N/A 128 (5.1)

 LIS and dual eligible 230 (9.2) N/A 230 (9.2)

DCI, mean (SD) 3.1 (± 2.4) 3.0 (± 2.5) 3.1 (± 2.4)

RxRisk-V Score, mean (SD) 5.8 (± 3.1) 4.9 (± 3.4) 5.8 (± 3.2)

Physician specialty: first lung cancer 
diagnosis,d n (%)

     

Oncology 144 (5.8) 11 (9.0) 155 (5.9)

Internal medicine 329 (13.2) 19 (15.6) 348 (13.3)

Other 2028 (81.1) 92 (75.4) 2120 (80.8)

Physician specialty: first metastatic 
diagnosis,d n (%)

     

Oncology 229 (9.2) 20 (16.4) 249 (9.5)

Internal medicine 261 (10.4) 11 (9.0) 272 (10.4)

Other 2011 (80.4) 91 (74.6) 2102 (80.1)

Time to chemotherapy initiation 
(days),e mean (SD)

135.7 
(± 317.2)

115.7 
(± 296.6)

134.2 
(± 315.6)

CPT indicates Current Procedural Terminology; DCI, Deyo-Charlson comorbidity index; LIS, 
low-income subsidy; N/A, not applicable; NSCLC, non–small cell lung cancer.
aCommercial + Medicare.
bRace/ethnicity not available for commercial members.
cPercentages based on Medicare population as denominator.
dTop 3 clinician specialties composing the “other” category for clinicians associated with 
initial lung cancer and metastatic diagnosis were general acute care hospitals, pathologists, 
and diagnostic radiologists, respectively. 
eTime to chemotherapy initiation (days) calculated as index date minus date of first NSCLC 
chemotherapy treatment.

n	 Table 1. Patient Characteristics (continued)
Medicare
(n = 2501)

Commercial
(n = 122)

Totala

(N = 2623)
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tive of molecular testing and histologic typing at any time 
in their medical claims history. The median time between 
histologic and molecular testing was 2 days (IQR = 0-78 
days). A much smaller percentage of patients had at least 
1 CPT code associated with molecular testing without his-
tologic typing in their claims history (7; 0.3%). Nearly 30% 
of patients (761) had evidence of CPT codes associated 
with histologic testing, but not molecular testing. Approx-
imately 10% of probable mNSCLC patients (265) had no 
evidence of CPT codes associated with either molecular 
or histologic testing.

Of the 1597 patients with evidence of CPT codes as-
sociated with molecular testing, less than half (46%; 733) 
received treatment (Table 3). Of these, the majority (89%; 
651) had testing performed before systemic therapy initia-
tion. For those patients for which molecular testing oc-
curred prior to systemic therapy initiation, the median 
time between testing and therapy initiation was 38 days 
(IQR = 23-69 days). When testing occurred after system-
ic therapy initiation, the median number of days that 
elapsed between therapy initiation and testing was 352 
days (IQR = 183-589 days). 

DISCUSSION

Great progress has been made in a relatively short pe-
riod of time in identifying a number of oncogenic muta-
tions that both drive and maintain lung cancer. This has 
led to the development of targeted therapies for patients 
with mNSCLC and has shifted emphasis to treatment 
based on the results of not only tumor histology, but 
also molecular testing. Since use of targeted therapies in-
formed through predictive biomarker testing is generally 
associated with higher response rates and longer progres-
sion-free survival compared with chemotherapy, under-
standing histologic and molecular subtype is crucial for 
clinicians to deliver appropriate therapy. A number of 
organizations have put forth recommendations to guide 
physicians to routinely use this information in clinical 
practice, including the National Comprehensive Cancer 
Network, the College of American Pathologists, the In-
ternational Association for the Study of Lung Cancer, 
and the Association for Molecular Pathology; however, 
whether clinicians adhere to these published guidelines 
is not known.24,31

n	 Table 2. Number of Metastatic NSCLC Patients With Evidence of Histological Typing and Timing of Histologic 
Subtyping Relative to Chemotherapy Initiation 

Medicare
(n = 2501)

Commercial 
(n = 122)

Totala

(N = 2623)

Population with procedural codes

Number of patients with CPT codes associated with histologic typing  
within ± 45 days of index date, n (%)

1662
(66.5)

84
(68.9)

1746
(66.6)

Number of patients without CPT codes associated with histologic typing  
within ± 45 days of index date, n (%)

839
(33.5)

38
(31.1)

877
(33.4)

Number of patients with CPT codes associated with histologic typing at any point 
during their enrollment with Humana, n (%)

2236
(89.4)

115
(94.3)

2351
(89.6)

Number of patients without CPT codes associated with histologic typing at any 
point during their enrollment with Humana, n (%)

265
(10.6)

7
(5.7)

272
(10.4)

Population receiving systemic therapy, with histological typing, N 939 76 1015

Number of patients in which histologic typing was completed before therapy  
initiation, n (%)

796
(84.8)

67
(88.2)

863
(85.0)

Number of days between histologic typing and therapy initiation for those in which 
histologic typing occurred before therapy initiation, mean (SD)

217.3 
(± 370.3)

135.6 
(± 286.6)

210.9 
(± 365.0)

     Median (IQR)
47

(26-189)
43

(22-71)
47

(25-180)

Number of patients in which histologic typing was completed after therapy  
initiation, n (%)

143
(15.2)

9
(11.8)

152
(15.0)

Number of days between histologic typing and therapy initiation for those in which 
histologic typing occurred after therapy initiation: mean (SD)

393.3
 (± 386.8)

224.4 
(± 201.5)

383.3 
(± 380.0)

     Median (IQR) 254 (136-554) 120 (104-326) 248 (126-535)

CPT indicates Current Procedural Terminology; IQR, interquartile range; NSCLC, non–small cell lung cancer. 
aCommercial + Medicare.
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In examining healthcare claims data from a large nation-
al health insurance plan, we found evidence suggesting clini-
cians generally follow recommended guidelines for genetic 
testing prior to determination of treatment for patients with 
mNSCLC. The data imply that the majority of patients in 
the study, both Medicare and commercial, had the histologi-
cal type of their tumors evaluated before the start of therapy, 
while a small proportion (15%) had therapy initiated prior 
to histologic typing. Interestingly, almost a third of patients 
who received histological testing were not screened for mN-
SCLC-related mutations or gene rearrangements, while only 
a small proportion (10%) had no evidence of either mutation 
or histological testing in their claims history.

Guidelines state that patients with nonsquamous mN-
SCLC benefit from molecular testing to inform treatment 
decisions, and that those with squamous mNSCLC may 

benefit as well.31,32 We observed adherence to these guide-
lines in the majority of mNSCLC cases examined in our 
study, in that approximately two-thirds of the study popu-
lation was tested for oncogenes and gene rearrangements. 
Interestingly, when molecular analysis occurred after che-
motherapy or targeted therapy had begun, the elapsed time 
between the start of any therapy and gene-specific thera-
py was surprisingly large (median = 352 days [82 patients; 
11.2%]). This could be due to a number of reasons, includ-
ing desire by the patient or clinician to try older, more 
established therapies, or a lack of understanding or knowl-
edge of the existence or specifics of available treatments. 
However, a similar timespan was observed when histology 
determination was postponed until after treatment initia-
tion (383 days [152 patients; 15%]), which suggests that eval-
uating the tumor’s characteristics was not a priority when 

n	 Table 3. Number of Metastatic NSCLC Patients With Evidence of Procedural Codes Associated With Molecular 
Testing and/or Histologic Testing, and Timing of Molecular Testing Relative to Therapy Initiation

Medicare 
(n = 2501)

Commercial 
(n = 122)

Totala

(N = 2623)

Population with procedural codes for testing

Number of patients with CPT codes associated with mutation and histologic  
testing, n (%)

1506
(60.2)

84
(68.9)

1590
(60.6)

Number of days between histologic testing and molecular testing, mean (SD) 
146.5

(± 326.3)
103.6

(± 278.8)
144.2

(± 324.0)

     Median (IQR)
2

(0-79)
1

(0-48)
2

(0-78)

Number of patients with CPT codes associated with mutation and no histologic 
testing, n (%)

7
(0.3)

0
(0.0)

7
(0.3)

Total number of patients with CPT codes associated with molecular testing, n (%)
1513
(60.5)

84
(68.9)

1597
(60.9)

Number of patients with CPT codes associated with histologic and no molecular 
testing, n (%)

730
(29.2)

31
(25.4)

761
(29.0)

Number of patients CPT codes associated with no mutation or histologic testing, 
n (%)

258
(10.3)

7
(5.7)

265
(10.1)

Population with evidence of timing related to testing, N 674 59 733

Patients in which molecular testing was completed before systemic therapy  
initiation, n (%)

595
(88.3)

56
(94.9)

651
(88.8)

Number of days between molecular testing and therapy initiation for those in which 
molecular testing occurred before systemic therapy initiation, mean (SD)

109.4
(± 216.3)

91.8
(± 243.9)

107.9
(± 218.6)

     Median (IQR)
39

(23-71)
35

(21-52)
38

(23-69)

Patients in which molecular testing was completed after systemic therapy  
initiation, n (%)

79
(11.7)

3
(5.1)

82
(11.2)

Number of days between molecular testing and therapy initiation for those in which 
molecular testing occurred after therapy initiation, mean (SD)

454.4 
(± 387.1)

517.7 
(± 669.4)

456.8 
(± 394.3)

     Median (IQR)
366 

(185-589)
159 

(104-1290)
352 

(183-589)

CPT indicates Current Procedural Terminology; IQR, interquartile range; NSCLC, non–small cell lung cancer.
aCommercial + Medicare.
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a treatment plan was established. Also, it may be that the 
352 and 383 days between initial therapy and molecular 
and histologic testing, respectively, could represent a time 
period for preparation for second-line therapy. However, 
chemotherapy may be appropriate to initiate while waiting 
for test results due to symptomatic disease or other clini-
cal concerns. Although the reasons behind these issues are 
intriguing, defining them is beyond the scope of this study.

Limitations
Limitations for this study include that NSCLC does 

not have a unique ICD-9-CM code; therefore, this anal-
ysis may be prone to misclassification errors despite at-
tempts to derive an algorithm for identifying those with 
probable NSCLC based on lung cancer ICD-9-CM codes 
and medication claims data, which has not been validat-
ed. In addition, the database used for this study lacks in-
formation on the results of tumor histology testing, which 
can guide treatment decisions in mNSCLC. The CPT 
codes used to identify the occurrence of histologic typing 
can also be used by clinicians to indicate the confirmation 
of cancer. Because of the nonspecific nature of CPT codes, 
there may be some misclassification of the frequency of 
histologic typing. Similarly, many of the older CPT codes 
used to identify molecular diagnostic testing are nonspe-
cific, precluding definitive confirmation that specific ge-
netic testing had been undertaken. 

Furthermore, we are limited by physician specialty 
coding, such as the fact that an oncologist may be board-
certified in internal medicine and not appear as an on-
cologist in the claims data, or the fact that a facility may 
be listed rather than a specific provider. These limitations 
underscore challenges payers face when using administra-
tive claims data to determine whether patients with mN-
SCLC are receiving care in accordance with treatment 
guidelines, and whether targeted therapies are being ap-
propriately prescribed. All of these limitations highlight 
the need for validation of these findings in an alternative 
but complementary data source, such as medical records. 

CONCLUSIONS
Although this study revealed that, in most cases, his-

tological typing and molecular testing occur prior to treat-
ment decisions, further analysis should include chart 
reviews to confirm which tests were ordered and from 
where they originated. Further work should also validate 
that algorithms used in this study correctly identified 
NSCLC patients with metastatic disease. As patient treat-
ment continues to become individualized, these studies 

will enhance the understanding of the application of new 
treatment paradigms in real-world practice. 
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eAppendix. Medical and Pharmacy Codes associated with Diagnosis, Testing, and Treatment 
  Medical Codes (ICD-9-CM 

diagnosis, ICD-9-CM 
procedure, CPT, HCPCS) 

Pharmacy Codes 
(Generic Product 
Identifier 8) 

Malignant neoplasm 
other than lung  

 140.xx-239.xx excluding 
162.xx, 196.xx, 197.xx, 
198.xx, and 210.xx-229.xx 

 

Chemotherapy used 
primarily for small cell 
lung cancer 

Cyclophosphamide 
 

 
Irinotecan 
Ifosfamide 
Ifosfamide/Mesna 
Temozolomide 
Doxorubicin 
Etoposide 
Vincristine 
Topotecan 

J8530, J9070, J9080, J9090, 
J9091, J9092, J9093, J9094, 
J9095, J9096, J9097 
J9206 
J9208 
J9209 
J8700 
J9000 
J8560 
J9370, J9375, J9380 
J8705 

21.50.10.20 
 

 
21.55.00.40 
21.10.10.25 
21.99.00.02 
21.10.40.70 
21.20.00.40 
21.50.00.10 
21.50.00.20 
21.55.00.80 

Histology testing  33.20, 33.24, 33.25, 33.26, 
33.27, 33.28 

 
81479, 88104, 88108, 88112, 
88173, 88305, 88307, 88309, 
88342, 88360, 31623, 31624, 
31625, 31628, 31629, 31632, 
31633, 32095, 32100, 32400, 
32402, 32405, 32420, 32421, 
32422, 32554, 32555, 32556, 
32557, 32602, 32604, 32606, 
76942, 77002, 77012, 77021 

 

Mutation testing  83890, 83891, 83892, 83896, 
83898, 83900, 83901, 83902, 
83903, 83904, 83905, 83906, 
83907, 83908, 83909, 83912, 
83913, 83914, 88271, 88272, 
88274, 88291, 88342, 88365, 
88367, 88368 

 

 
CPT indicates Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding 
System; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical 
Modification. 
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