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Abstract

Background: Historically, older patients with advanced lung cancer have often re-
ceived no systemic treatment. Immunotherapy has improved outcomes in clinical trials,
but its dissemination and implementation at the population level is not well-understood.
Methods: A retrospective cohort study of patients with stage IV non-small cell lung
cancer (NSCLC) diagnosed age 66 or older from 2012 to 2015 was conducted using
SEER-Medicare. Treatment patterns within one year of diagnosis were ascertained.
Outcomes included delivery of (a) any systemic therapy; (b) any second-line infu-
sional therapy, following first-line infusional therapy; and (c) any second-line immu-
notherapy, following first-line infusional therapy. Trends in care patterns associated
with second-line immunotherapy approvals in 2015 were assessed using generalized
additive models. Sociodemographic and clinical predictors of treatment were ex-
plored using logistic regression.

Results: Among 10 303 patients, 5173 (50.2%) received first-line systemic therapy,
with little change between the years 2012 (47.5%) and 2015 (50.3%). Among 3943
patients completing first-line infusional therapy, the proportion starting second-line
infusional treatment remained stable from 2012 (30.5%) through 2014 (32.9%), before
increasing in 2015 (42.4%) concurrent with second-line immunotherapy approvals.
Factors associated with decreased utilization of any therapy included age, black race,
Medicaid eligibility, residence in a high-poverty area, nonadenocarcinoma histology,
and comorbidity; factors associated with increased utilization of any therapy included
Asian race and Hispanic ethnicity. Among patients who received first-line infusional
therapy, factors associated with decreased utilization of second-line infusional therapy
included age, Medicaid eligibility, nonadenocarcinoma histology, and comorbidity;
Asian race was associated with increased utilization of second-line infusional therapy.
Conclusion: United States Food and Drug Administration (FDA) approvals of im-
munotherapy for the second-line treatment of advanced NSCLC in 2015 were associ-
ated with increased rates of any second-line treatment, but disparities based on social

determinants of health persisted.
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1 | INTRODUCTION

Lung cancer is the leading cause of cancer death in the United
States; most patients have distant metastatic disease at diag-
nosis, and over 150 000 die annually." Although palliative-in-
tent systemic anticancer therapy is available, estimates of the
proportion of patients actually receiving such treatment on a
population basis have varied from 26% to 81%.%° The high pro-
portion of untreated patients likely relates to the fact that the
historical backbone of systemic treatment has been cytotoxic
chemotherapy. The median age at lung cancer diagnosis is 707,
for elderly patients with multiple comorbidities, chemotherapy
too often confers only a small benefit with substantial toxicity.8

Fortunately, novel therapies are advancing the treatment
of advanced non-small cell lung cancer (NSCLC). Oral tar-
geted therapy for driver mutations has improved outcomes
compared with traditional chemotherapy.g'25 However, most
patients do not have tumors with targetable mutations.*® In
contrast, immunotherapy with immune checkpoint inhibi-
tors (ICIs) has rapidly been incorporated into the standard
of care for nearly all patients without targetable mutations
since 2015, initially based on clinical trials demonstrat-
ing improved overall survival compared with second-line
chemotherapy.27'3 !

Rates of high-grade adverse events are generally lower
for immunotherapy than for cytotoxic chemotherapy for lung
cancer.”"? Immunotherapy may therefore be an option for
patients who might otherwise forego systemic therapy. This
dynamic—introduction of a widely available, entirely new
class of therapy—could increase the proportion of patients
in particular contexts who receive treatment at all, potentially
constituting a mechanism of population-level impact that
would not be evident in clinical trials. Under 5% of adults
with cancer enroll on clinical trials, and elderly patients with
multiple comorbidities are especially underreplresented.32
Real-world evidence® is therefore necessary to understand
the impact of immunotherapy on treatment patterns and out-
comes for patients with lung cancer on a population basis.

The objectives of this study, therefore, were to describe
trends in first- and second-line systemic therapy delivery with
the advent of the immunotherapy era among Medicare-insured
older patients with stage IV NSCLC in the United States.

2 | METHODS

2.1 | Study design

This was a retrospective cohort study of older patients with
stage IV non-small cell lung cancer. The data source was
SEER-Medicare, which contains linked cancer registry and
administrative data® and is available from the National
Cancer Institute (healthcaredelivery.cancer.gov/seermedica

re/). The analysis was declared exempt from review by our
Institutional Review Board.

2.2 | Study subjects

Patients with a first primary lung cancer with distant metas-
tasis at diagnosis were identified using cancer registry data.
Diagnosis at age 66 or older and at least one year of Medicare
parts A (inpatient), B (outpatient), and D (prescription drug)
fee-for-service coverage before the registry diagnosis date
was required, in order to estimate comorbidity antecedent
to the diagnosis of cancer. Additional requirements included
continuous fee-for-service Medicare A, B, and D coverage
for at least one year after diagnosis or until death. Treatment
pattern analyses were conducted within three groups: (a) all
patients; (b) the subgroup that received any first-line infu-
sional therapy and discontinued it within one year; and (c) the
subgroup that received both first- and second-line infusional
therapy within one year. In this analysis, the term “systemic
therapy” refers to any medication used to treat cancer, and
the term “immunotherapy” refers to immune checkpoint in-
hibitors. The term “infusional therapy” refers to any systemic
therapy which would be billed under Medicare part B, includ-
ing cytotoxic chemotherapy, immune checkpoint inhibitors,
or other monoclonal antibodies such as bevacizumab. Oral
cytotoxic chemotherapies that have an infusional equivalent,
such as topotecan, would be included in this “infusional”
category, although these oral cytotoxic agents do not play a
major role in the treatment of NSCLC.?® The term “targeted
therapy” refers to any oral tyrosine or serine-threonine kinase
inhibitor, which would be billed under Medicare part D.

2.3 | Outcome variables

Treatment patterns were assessed over the 12 months fol-
lowing cancer diagnosis. This time window was chosen to
facilitate assessments of secular trends in second-line treat-
ment rates over time, by maintaining the diagnosis date as
the index event. Alternative methods, such as defining the
index event as the completion of first-line therapy or em-
ploying a time-to-event framework to enable assessment
of treatments beginning more than a year after diagnosis,
could have introduced confounding by clinical status at the
completion of first-line therapy and made it difficult to as-
sess secular trends; using those methods, patients still being
followed later into the immunotherapy era would have been
those with the best outcomes on first-line therapy.

The primary outcome variables of interest, therefore,
were the rate of (a) any first-line systemic therapy within
one year among all patients; (b) any second-line infusional
therapy, among patients who received first-line infusional
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therapy and discontinued it within one year; and (c) and any
second-line immunotherapy within one year among patients
who received both first- and second-line infusional ther-
apy. Treatment was defined based on claims for drugs used
for the treatment of non-small cell lung cancer (Table S1).
Sensitivity analyses were performed to evaluate (a) the im-
pact on the calculated treated proportion of including claims
for delivery of cancer treatment without drug claims, among
all patients; and (b) the impact on the calculated treatment
proportions of assuming that any nonspecific drug claims
(HCPCS codes J3490 or J9999, which may have been submit-
ted by providers before specific immunotherapy drug codes
were widely used) represented claims for immunotherapy.

2.4 | Line of therapy definition

In this analysis, a line of therapy was defined as any group
of anti-cancer drugs, each of which was initiated within three
weeks of the first drug in the group; and ending with the last
date of administration of the last drug in the group prior to ei-
ther the end of follow-up or initiation of a new drug not in the
original group. Gaps in treatment alone were not considered
to advance the line of therapy. Lines of therapy could contain
one or more anticancer drugs. Carboplatin and cisplatin were
considered equivalent for defining lines of therapy.

2.5 | Independent variables

Independent variables included date of diagnosis; age at can-
cer diagnosis, divided into categories (age 66-70, 71-75, 76-
80, 81-85, or 86+); sex; race, as defined by SEER; Hispanic
ethnicity; urban/rural status of county of residence’®; the
ecological poverty rate among individuals aging 65-74 who
resided in each patient's census tract, divided into quintiles;
the ecological rate of college education in each patient's cen-
sus tract, divided into quintiles; comorbidity as calculated
using the NCI comorbidity index based on claims ranging
from one year before diagnosis to three months before diag-
nosis”’; and any dual Medicaid enrollment’® in the year prior
to diagnosis. For the outcome of any second-line immuno-
therapy among patients who received both first- and second-
line infusional therapy, date of diagnosis was excluded as an
independent variable from the multivariable model to pre-
serve model stability, given the strong collinearity between
diagnosis date and immunotherapy treatment rate.

2.6 | Statistical analysis

Treatment pattern trends were analyzed using generalized ad-
ditive models in which diagnosis date was the independent
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variable.*>* Predictors of each treatment pattern outcome were
explored using multivariable logistic regression. Analyses were
performed using SAS, version 9.4, and R, version 3.5.1.

3 | RESULTS

3.1 | Any systemic therapy

Cohort derivation is detailed in Figure 1; patient character-
istics are provided in Table 1. Of 10 303 patients who met
the entry criteria, 5173 (50.2%) had claims for any first-
line systemic therapy within one year of diagnosis, includ-
ing 4246 (41.2%) with claims for any first-line cytotoxic

New diagnosis of first-primary metastatic
NSCLC from 2012-2015; age >= 66
N=30131

v

Continuous fee-for-service (parts A, B, D);
no HMO coverage for at least one year
before diagnosis; and complete
sociodemographic (census tract) data
N=10555

v

Continuous fee-for-service coverage for at
least one year after diagnosis or until death
N=10303
Analysis cohort #1
QOutcome: any first-line systemic therapy
within one year of diagnosis

v

Received and completed first-line infusional
therapy, but no targeted therapy, within one
year of diagnosis
N =3943
Analysis cohort #2
Outcome: Any second-line infusional
therapy within one year of diagnosis

v

Received first- and second-line infusional
therapy within one year of diagnosis
N=1366
Analysis cohort #3
Outcome: Any second-line
immunotherapy within one year of
diagnosis

FIGURE 1 Cohort definitions
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TABLE 1

All patients

Diagnosis year
2012
2013
2014
2015

Age
66-70
71-75
76-80
81-85
86+

Sex
Female
Male

Race”
White
Black

Asian/other/
unknown

Ethnicityb

Non-Hispanic

Hispanic

KEHL ET AL.

Cohort characteristics and treatment patterns

All stage IV NSCLC patients

Stage IV NSCLC patients who received
and completed first-line infusional
therapy” within one year of diagnosis

Stage IV NSCLC patients who received
first- and second-line infusional
therapy” within one year of diagnosis

N (%)

10 303
(100)

2431 (24)
2536 (25)
2647 (26)
2689 (26)

2631 (26)
2888 (28)
2187 (21)
1606 (16)
991 (10)

5282 (51)
5021 (49)

8526 (83)
980 (10)
797 (8)

9738 (95)
565 (6)

Medicaid enrollment®

No
Yes

7098 (69)
3205 (31)

Area-level college education (quintile)

1
2
3
4

5

2002 (19)
2082 (20)
2025 (20)
2122 (21)
2072 (20)

Area-level poverty rate (quintile)“l

1

2
3
4
5

2125 21)
2083 (20)
2057 (20)
2039 (20)
1999 (19)

% receiving
any systemic
therapy

50.2

47.5
50.9
51.9
50.3

58.8
57.2
50.6
379
26.2

50.9
49.6

50.5
41.2
58.0

50.2
49.6

54.0
41.7

49.0
50.0
50.8
49.7
51.6

53.6
533
51.5
473
44.9

N (%)
3943 (100)

859 (22)
962 (24)
1053 (27)
1069 (27)

1224 31)
1327 (34)
839 (21)
413 (11)
140 (4)

1857 (47)
2086 (53)

3399 (86)
328 (8)
216 (6)

3741 (95)
202 (5)

2998 (76)
945 (24)

738 (19)
775 (20)
820 (21)
777 (20)
833 (21)

855 (22)
826 (21)
805 (20)
749 (19)
708 (18)

% receiving
second-line
infusional therapy®

34.6

30.5
317
329
424

39.3
344
33.6
26.6
25.7

36.6
329

345
314
41.7

34.6
35.1

35.8
31.1

377
33.7
324
34.5
352

36.4
38.1
325
322
335

N (%)
1366 (100)

262 (19)
305 (22)
346 (25)
453 (33)

481 (35)
457 (34)
282 (21)
110 (8)
36 (3)

630 (50)
686 (50)

1173 (86)
103 (8)
90 (7)

1295 (95)
71 (5)

1072 (79)
294 (22)

278 (20)
261 (19)
266 (20)
268 (20)
293 (21)

311 (23)
315 (23)
262 (19)
241 (18)
237 (17)

% receiving
second-line
immunotherapy

16.2

0.0
0.0
3.8
459

16.6
13.6
18.1
18.2

16.9
15.5

159
18.4
17.8

16.4

17.1
12.9

15.8
17.6
14.9
14.9
17.1

17.7
14.9
16.0
16.2
16.0

(Continues)



KEHL ET AL.

.. 2023
Cancer Medicine —WI LEYJ—

Open Access,

TABLE 1 (Continued)

Stage IV NSCLC patients who received
and completed first-line infusional
therapy” within one year of diagnosis

Stage IV NSCLC patients who received
first- and second-line infusional

All stage IV NSCLC patients therapy” within one year of diagnosis

% receiving
any systemic

% receiving
second-line

% receiving
second-line

N (%) therapy N (%) infusional therapy® N (%) immunotherapy

Urban-rural status®

Large metro 5234 (51) 514 1950 (50) 36.9 720 (53) 14.9

Metro 3073 (30) 493 1189 (30) 33.1 393 (29) 19.6

Urban 642 (6) 50.2 260 (7) 33.1 86 (6) 16.3

Less urban 1079 (11) 47.0 427 (11) 29.7 127 (9) 134

Rural 275(3) 49.8 117 (3) 34.2 40 (3) f
NCI comorbidity score®

0 4290 (42) 55.8 1747 (44) 38.7 676 (50) 17.5

1 2767 27) 524 1114 (28) 32.1 358 (26) 15.1

2+ 3246 (32) 40.9 1082 (27) 30.7 332 (24) 14.8
NSCLC histology

Adenocarcinoma 6317 (61) 52.8 2284 (58) 37.0 845 (62) 14.9

Large cell carcinoma 228 (2) 474 98 (3) 30.6 30 (2) f

Not specified 907 (9) 41.0 316 (8) 28.8 91 (7) 17.6

Squamous cell 2851 (28) 47.5 1245 (32) 32.1 400 (29) 19.2

Abbreviation: NSCLC, non-small cell lung cancer.

“Infusional therapy refers to any cytotoxic chemotherapy, immune checkpoint inhibitor, or other monoclonal antibody.

"Race and ethnicity as reported by SEER.

“Medicaid dual eligibility defined using any state buy-in®® within the 12 mo prior to diagnosis according to Medicare enrollment data.
9Ecological poverty rate among people aging 65-74 in each patient's census tract of residence.

°Urban-rural code as defined by the US Department of Agriculture and categorized by the NCI.*®

Redacted per National Cancer Institute requirements to preserve patient confidentiality.

£Comorbidity score per the National Cancer Institute modification of the Charlson comorbidity index.*’

chemotherapy, 712 (6.9%) with claims for any first-line
targeted therapy, and 681 (6.7%) with any first-line non-
specific drug claims. Only 16 (0.2%) had claims for any
first-line immunotherapy, as expected, since all cohort

patients were diagnosed before first-line immunotherapy
was approved for NSCLC in 2016.%° Among all 10 303
patients, 7619 (73.9%) died within one year of diagnosis,
including 2924 (56.5%) of the 5173 patients who received

I No therapy

Any targeted therapy

1.00

75

Firstline infusional therapy,
ongoing at one year

.50

Proportion

.25

First line infusional therapy,
discontinued by one year,
no second line

First-and second-line

infusional therapy,
no immunotherapy

First-line infusional therapy,
second-line immunotherapy

.00

2012 2013 2014 2015 2016 2012 2013 2014 2015 2016 2012 2013 2014 2015 2016
Diagnosis date Diagnosis date Diagnosis date

A B C

FIGURE 2 Treatment patterns for stage IV NSCLC diagnosed 2012-2015 within one year of diagnosis (N = 10 303). A, Treatment patterns
among all patients (N = 10 303). B, Treatment patterns among patients who completed first-line infusional therapy (N = 3943). C, Treatment
patterns among patients who received first- and second-line infusional therapy (N = 1366). NSCLC, non-small cell lung cancer
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FIGURE 3 Sociodemographic and clinical predictors of any systemic therapy for stage IV NSCLC within one year of diagnosis

(n =10 303). NSCLC, non-small cell lung cancer

first-line systemic therapy and 4695 (91.5%) of the 5130
who did not. There was no clear trend in the proportion of
patients receiving any systemic therapy from 2012 to 2015
(Figure 2). In a sensitivity analysis, allowing nonspecific
drug claims to define first-line therapy in the absence of
any specific drug claims increased the proportion of treated
patients only slightly, from 50.2% to 53.3%.

When treatment patterns over the entire first year after di-
agnosis were analyzed, 944 patients (9.2% of the full cohort,
or 18.2% of treated patients) received targeted therapy in the
first line or thereafter. Of the remaining 4229 patients treated
with infusional therapy only, just 286 (6.8%) remained on
first-line therapy by one year after diagnosis; with censor-
ing at the one-year timepoint, the median time on first-line
treatment among patients receiving chemotherapy was only

2.0 months. The remaining 3943 patients constituted the co-
hort for subsequent second-line infusional therapy analyses.
Of the 16 patients who received first-line immunotherapy,
some also received targeted therapy, and the remainder were
analyzed together with the patients who received first-line in-
fusional therapy (data not shown to preserve confidentiality
as per National Cancer Institute requirements). In a second
sensitivity analysis, imposing an assumption that non-spe-
cific infusional systemic therapy claims (HCPCS codes
13490 or J9999) represented claims for immunotherapy had
little impact on overall treatment pattern trends (Figure S1).
Patients who were older, Black, or had at least two comor-
bidities, nonadenocarcinoma histology, dual Medicaid cover-
age, or lived in high-poverty census tracts were less likely to
receive any systemic therapy; patients living in rural areas were



KEHL ET AL. . . 2025
Cancer Medicine —WI LEYJ—
[Open Acces:)
QOdds ratio for any second-line infusional treatment
Year of diagnosis (2,3559) reference l
2013 1.03 F
(N=962) (0.84-1.26) —
2014 111 HE
(N=1053) (0.91-1.35) T
2015 1.68 i
(N=1069) (1.38=2.04) i L
Age /(\,851%62}30 reference [
Age 71-75 0.80 H
(N=1327) (0.68-0.94) —
Age 7680 0.74 » -}
(N=839) (0.62 - 0.90) :
Age 81-85 0.52 = |
(N=413) (0.40=0.67) !
0955 0.29%%.66) =
Gender Fﬁ;"fggn reference u
%Iva:lgoss) (0. 79 8 81.01) ’_.—‘
Race N00) reference [ |
Asian/Pl/other/unknown 1.49 i »
(N=216) (1.10 - 2.00) |
Black 087 PO T —
(N=328) (0.67-1.13) H
Ethnicity %?Qg;j,'? anic reference [ ]
Hispanic 1.22 S
(N=202) (0.89=1.67) T
Medicaid coverage ?‘,\?:2995) reference .
Yes 0.81 i
(N=945) (0.68-0.97) —
Area-level college education (Quintile) 2N=738) reference [ |
2 0.82 - H
(N=775) (0.66 - 1.02) i
3 0.78 .
(N=820) (0.63 - 0.96) {
4 085 = :
(N=777) (0.68 ~1.06) i
5 0.84 1
(N=833) (0.68 - 1.05) ’—._‘—‘3
Area-level poverty rate (Quintile) 2,\,:355) reference | |
2 1.09 I
(N=826) (0.89-1.34) —
3 0.86 PO T
(N=805) (0.70-1.06) i
4 087 —.
(N=749) (0.70-1.08) H
5 096 »
(N=708) (0.76 = 1.20) H
Urban/rural status (Bl\lﬁ%eslg reference u
Less urban 0.77. »
(N=427) (0.67-0.98) i
N ra0) 079%%.07) —
Rural 0.98 .
(N=117) (0.65~1.47) g
Urban 0.87 !
(N=260) (0.65 - 1.15) —
Comorbidity score N=1747) reference [ ]
2/\/:1114) (o.agz%.m) —
2 0.75 — H
{N=1082) (0.64-0.89) i
Histology /(\,efgggg)minoma reference | |
L. ] .7 i
D 037514 Ll i
NSCLC, NOS 071 H
(N=316) (0.54-0.92) — |
S il 0.86 I
NS7213)° (0.74-1.00) e
04 0.6 08 1 12 14 16 18 2 22
FIGURE 4 Sociodemographic and clinical predictors of second-line infusional therapy among patients completing first-line infusional

therapy (n = 3943)

no less likely to receive systemic therapy. Patients of Asian/
Pacific Islander/Other/unknown descent or Hispanic ethnicity
were more likely to receive systemic therapy (Table 1; Figure 3).

3.2 | Second-line infusional therapy

Among the 3943 patients who received first-line infusional
treatment but discontinued it by one year after diagnosis, and
who did not receive targeted therapy during the year after
diagnosis, 1366 (34.6%) also initiated second-line infusional
treatment within that year. The rate of second-line infusional
treatment was 30.5% in 2012, 31.7% in 2013, 32.9% in 2014,
and 42.4% in 2015 (Figure 2); P < .001 by the chi-square test
for the comparison of second-line infusional treatment rates
among patients diagnosed in 2015 versus 2014. Patients who

were older, dually eligible for Medicaid, had nonadenocarci-
noma histology, or had more comorbidities were less likely
to proceed from first-line to second-line infusional therapys;
patients of Asian/Pacific Islander/Other/unknown descent
were more likely to do so (Table 1; Figure 4).

3.3 | Second-line immunotherapy

Among the 1366 patients who received first- and second-
line infusional therapy, 221 (16.2%) overall received second-
line immunotherapy. As expected, no patients diagnosed in
2012 or 2013 received second-line immunotherapy within
one year. Among 346 patients in this subgroup diagnosed in
2014, 13 (3.8%) received second-line immunotherapy within
one year; among 453 patients in this subgroup diagnosed
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infusional therapy (n = 1366)

in 2015, 208 (45.9%) received second-line immunotherapy
within one year. Proceeding to second-line immunotherapy
was slightly more common among patients living in “metro-
politan” (versus “large metropolitan™ areas) and those who
had squamous cell histology (Table 1; Figure 5).

4 | DISCUSSION

In this analysis of treatment patterns among older patients
with metastatic NSCLC diagnosed immediately before and
after the first approvals of immunotherapy for NSCLC in
the second-line setting, we found persistently low rates of
any systemic treatment, with disparities by race and socio-
economic status, consistent with prior studies predating the
immunotherapy era.”® The overall rate of systemic therapy

Sociodemographic and clinical predictors of second-line immunotherapy among patients completing first- and second-line

delivery did not change substantially with the availability of
second-line immunotherapy subsequent to its approval by the
United States Food and Drug Administration (FDA) for the
second-line treatment of squamous NSCLC in March 2015
and nonsquamous NSCLC in October 2015. However, among
patients who received first-line infusional therapy, the use of
immunotherapy for second-line treatment increased rapidly
following FDA approval and was associated with a modest
increase in the rate of any second-line therapy.

Overall, the uptake of immunotherapy among older adults
on a population basis in the United States appears to have
been rapid. Within one year of initial approval, most patients
initiating second-line treatment were receiving immunother-
apy. However, despite this rapid uptake, less than 10% of all
patients diagnosed in 2015 received immunotherapy within
a year of diagnosis. This was largely attributable to the high
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proportion of patients who received no systemic therapy at
all, since few patients remained on first-line therapy for a
full year (Figure 2). This finding has important implications
for future research. Importantly, the indications for the use
of immunotherapy expanded to include use in the first-line
treatment of advanced NSCLC without targetable mutations
in October 2016.% Given the size of the previously untreated
population, assessment of the effectiveness and value of
first-line immunotherapy will need to measure the extent
to which immunotherapy expands the population of treated
patients. In other words, relevant effectiveness analysis will
therefore compare not just immunotherapy versus traditional
treatments, but immunotherapy versus no treatment at all.

This study has several strengths. It is based on a cohort of
older patients that is representative of the population of SEER
registry sites. This facilitates unbiased examination of rates
of any treatment, including first-line treatment, which is less
feasible in cohorts drawn from oncology practices,‘”’42 con-
sisting of patients more likely to be treated. This distinction is
especially important in light of the poor survival in our popula-
tion-based cohort. Still, the results confirm a recent report from
oncology practices that second-line treatment for NSCLC be-
came more common in the immunotherapy era.* In our analy-
sis, it did not appear that the increase in second-line treatment
within one year of diagnosis related to any substantial decrease
in the proportion of patients remaining on first-line therapy for
a full year, which was an uncommon outcome in this popula-
tion across years of diagnosis (Figure 2). Limitations include
the lag between clinical events and data availability in SEER-
Medicare, such that it is not yet possible to assess the impact
of first-line immunotherapy approvals‘m"m’45 on population
treatment patterns. Further research will be necessary to eval-
uate this impact when updated data become available. Finally,
this analysis was restricted to patients with stage IV (de novo
metastatic) disease; algorithms for defining recurrent disease
using claims data*® are challenging to apply to the question of
rates of any treatment, since treatment claims are an important
component of identifying recurrence.

In conclusion, a large proportion of older patients with
metastatic NSCLC diagnosed from 2012-2015 did not re-
ceive systemic therapy, and socioeconomic disparities in
these rates persisted. The advent of immunotherapy was
associated with an increase in the proportion of patients re-
ceiving second-line treatment after discontinuing first-line
chemotherapy. Assessment of the effectiveness and value
of immunotherapy should include measurement of its im-
pact on the proportion of patients receiving any treatment.
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