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Abstract
Background: Non-small cell lung cancer (NSCLC) is often diagnosed at an advanced
stage. Clinical trials have demonstrated that first-line immunotherapy alone or in
combination with chemotherapy improves overall survival. However, reports of sur-
vival outcomes in real-world settings are limited. We assessed survival in advanced
NSCLC patients treated with immunotherapy alone or in combination with chemo-
therapy in first- or second-line at the Windsor Regional Cancer Program (WRCP)
and compared it to existing literature.
Methods: We included patients diagnosed with stage IV NSCLC from January 2015 to
December 2020 and treated with first-line chemoimmunotherapy (ChemoImmuno1),
chemotherapy followed by immunotherapy (Chemo1), or immunotherapy followed by
chemotherapy (Immno1) in our survival analysis. Patients with oncogene-addicted
mutations were excluded.
Results: There were 160 patients of which 41.5% were female. Mean age was 68 years.
Median overall survival from time of diagnosis was 474 days (95% CI: 249, 949) with
an estimated 5-year survival of 11.1% (95% CI: 4.5, 21.3). Median OS in ChemoIm-
muno1 was 9.6 months, in Chemo1 was 19.2 months from time of diagnosis and
10.5 months from time of initiation of immunotherapy, and in Immuno1 was
18.4 months, respectively. Estimated survival at three years from time of diagnosis for
ChemoImmuno1 was 17.6% and for Immuno1 was 17.9%. For Chemo1, from diagno-
sis it was 20.1% and from second-line therapy it was 15.4%. Survival outcomes were
comparable to clinical trials and other studies.
Conclusion: Real-world survival outcomes of immunotherapy for advanced NSCLC
are comparable to the existing literature in this single center study.
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INTRODUCTION

Lung cancer (LC) is the most common cancer-related death
globally and is classified as small cell lung cancer (SCLC) or
non-small cell lung cancer (NSCLC) based on the 2015 World
Health Organization classification system.1–4 NSCLC com-
prises of 85% of LC cases, and can be further divided into ade-
nocarcinoma and squamous cell carcinoma (SCC), the first
and second most common types, respectively.5 NSCLC is often
diagnosed at advanced metastatic and unresectable stages, and
thus has a poor estimated five-year survival as low as 5%.4,6,7

Many therapies exist for NSCLC, including surgery, che-
motherapy, radiotherapy, targeted therapy, and immuno-
therapy. The established first-line treatment for advanced
NSCLC without targetable mutation is platinum-based two-
drug chemotherapy; however, the identification of com-
monly mutated genes, such as epidermal growth factor
receptor (EGFR) and anaplastic lymphoma kinase (ALK),
ROS-1, and expression levels of programmed death ligand
1 (PD-L1) has led to the development of targeted therapies
and subsequent standard routine testing for targets in
NSCLC patients which has improved overall NSCLC
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survival outcomes.4,8,9 Several of these therapies, such as
geftinib and afatinib, were approved for first-line use in
2015 by the US Food and Drug Administration (FDA),
the US-based regulatory body for drug products, for
the treatment of EGFR mutated adenocarcinomas after
several trials demonstrated superior outcomes improved
progression-free survival, and reduced risk of disease pro-
gression and death compared to previous standard-of-care
chemotherapy.4,10,11

Despite advancements in targeted therapies, many lung
cancer patients do not have targetable mutations, and treat-
ment in these patients remains a major challenge. Platinum-
based chemotherapy is currently the first-line treatment but
has high toxicity.12 During recent years, immunotherapy
alone or in combination with chemotherapy in the first- or
second-line has been shown to improve overall survival
(OS) in stage IV NSCLC and have a lower toxicity profile
than chemotherapy.7,12 Immunotherapy targets and pre-
vents specific receptor-ligand interactions at immune check-
points, allowing for specific T cells to be activated and
recognize tumor cells that would normally evade detection
by the immune system. Specifically, the programmed cell
death (PD-1 and PD-L1) and cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4) pathways have been identi-
fied as targets for immunotherapy. The PD-1 receptor is
expressed on T cells, B cells, and NK cells involved in
immune response while 51%–87% of NSCLC tumors
express CTLA-4.5

Immunotherapy has been supported by several
landmark studies. The KEYNOTE-024 study, a phase
3 open-label trial, investigated stage IV NSCLC patients
without targetable mutations, without any previous sys-
temic therapy, and with a PD-L1 ≥ 50% who were random-
ized to receive either first-line pembrolizumab (PD-l
inhibitor) or a platinum-based chemotherapy regimen.
Results demonstrated survival at six months of 80% in the
pembrolizumab group versus 72% in the chemotherapy
group, and higher progression free survival in the immu-
notherapy group.13 KEYNOTE-042 then investigated pem-
brolizumab in the first-line in those with PD-L1 ≥1% and
found longer OS in the pembrolizumab group regardless of
level of PD-L1 positivity.14 IMpower130 compared atezoli-
zumab with chemotherapy versus chemotherapy alone in
the first-line and found improved survival.15 KEYNOTE-
010 assessed outcomes in previous chemotherapy-treated
NSCLC patients with PD-L1 ≥ 1% who progressed on first-
line therapy, and then subsequently were randomized to
receive either pembrolizumab or docetaxel, finding longer
survival in the immunotherapy group.16 Checkmate9LA
assessed combined treatment with first-line treatment of
chemotherapy and two immunotherapy agents or chemo-
therapy alone, which improved survival.17

In patients with advanced NSCLC with PD-L1 tumor pro-
portion score (TPS) ≥ 50%, pembrolizumab monotherapy is
approved to be used as first-line therapy.6 In those with PD-
L1 >1%, it is second-line therapy after failed chemotherapy.5

Pembrolizumab in combination with chemotherapy for the

treatment of metastatic NSCLC without EGFR or ALK
mutations has been shown to improve overall survival
compared to chemotherapy alone.7 For the treatment of
advanced SCC, the FDA approved nivolumab (PD-1 inhib-
itor) in 2015 after it was shown to significantly reduce the
risk of death and improve survival compared to docetaxel;
the use of nivolumab was later expanded to include ade-
nocarcinomas.5 Pembrolizumab-naive NSCLC patients
with disease progression after treatment with first-line
chemotherapy are treated with nivolumab, pembrolizu-
mab and atezolizumab due to improved survival and
response compared to standard of care docetaxel.18 Nota-
bly, population-wide analysis of stage IV NSCLC patients
receiving immunotherapy has shown better OS compared
to chemotherapy.7

Despite encouraging results, clinical trials have highly
selective study populations which limits their validity and
generalizability to heterogenous real-world populations,
and few studies have assessed the use of immunotherapy in
real-world settings. We conducted a retrospective chart
review of patients diagnosed with stage IV NSCLC between
January 1, 2015, and December 31, 2020, and treated them
with immunotherapy in the first- or second-line alone or in
combination with chemotherapy in the Windsor Regional
Hospital Cancer Program to investigate survival outcomes
and compare the results to clinical trials and other real-
world studies.

METHODS

Data collection

We used data from the Windsor Regional Cancer Center
(WRCC). A total of 522 patients underwent treatment for
stage IV lung cancer at WRCC between January 2015 and
December 2020. Charts were reviewed to determine patients
that were (1) diagnosed with stage IV NSCLC during this
time frame and (2) underwent treatment with immunother-
apy alone or in combination with chemotherapy in the first
or second lines of treatment. We retrospectively reviewed
the charts of patients who met these criteria and extracted
data on demographics characteristics such as sex, smoking
status, and comorbidities, as well as disease-specific data
such as date of diagnosis, histology, stage at diagnosis,
metastases (brain, liver, and/or bone), and presence of tar-
getable mutations. We categorized PD-L1 status as ≥50%
(positive) or <50% (negative). We collected data on all treat-
ment lines received, type of treatment, and start and end
dates. These were categorized as chemotherapy, immuno-
therapy, chemoimmunotherapy or targeted therapy. Pro-
gression was categorized as imaging-proven progression,
inability to tolerate, symptomatic progression, or death on a
line of treatment. Time to progression was calculated from
first date of treatment to end of last treatment overall or for
each respective line. The number of adverse events were also
recorded on each line of treatment and defined as an event
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requiring presentation to hospital emergency department or
admission to hospital. We also recorded if a patient received
radiation at any point after diagnosis. This study was
approved by the ethics board at the Windsor Regional
Hospital.

Statistical analysis

We used descriptive statistics such as mean, standard
deviation, median, range, and percent as appropriate.
The survival endpoints were analyzed and compared by
using Kaplan-Meyer estimates and Wilcoxon’s statistic.
Multivariate analysis was used via Cox’s proportional
hazards model to adjust for relevant confounding fac-
tors. All analysis were performed by using the SAS and
R software.

RESULTS

Patient characteristics

There were 160 patients identified who met the inclusion
criteria in the study. At the time of diagnosis for NSCLC,
the mean age was 68 years (±7.93). About 40% of the
patients were female. Most patients were former smokers
(67.1%). About 50% of the patients had a history of hyper-
tension while 30.8% had a history of chronic obstructive
pulmonary disease. The most common type of NSCLC was
adenocarcinoma (69.2%) followed by squamous cell carci-
noma (17%). Metastases to the brain, liver, or bone at the
time of diagnosis were in 23.9%, 13.8%, and 26.4% of
patients, respectively. Additional characteristics are available
in Table 1.

Of the 160 patients, we identified 39 patients who
received first-line combination chemotherapy and immuno-
therapy (ChemoImmuno1), 56 patients who received
second-line immunotherapy (Chemo1) with chemotherapy
in the first-line, and 65 patients who received first-line
immunotherapy (Immuno1). Of those with known PD-L1
status (n = 120), 52.5% were positive overall. In the Che-
moImmuno1 and Chemo1 groups, about 12% had PD-
L1 ≥ 50% compared to 96.6% in those in the Immuno1
group. Radiation therapy between the groups was not signif-
icantly different; however, we found the 64.1% of patients in
ChemoImmuno1 versus 62.5% of patients in Chemo1 versus
83.1% of patients in Immuno1 received at least one treat-
ment of radiation at some point during their course of
treatment. Comparison of baseline demographic between
the three groups showed significant differences only in PD-
L1 status. Mean duration of line 1 in all patients was
230.5 days (7.57 months) and median was 129 days
(4.24 months), in line 2 mean was 217.87 days (7.16 months)
and median was 107 days (3.51 months), and in line 3 mean
was 190.62 days (6.27 months) and median was 91.5 days
(3.0 months), respectively.

Treatment groups

There were 39 patients in ChemoImmuno1. Mean duration
of therapy on line 1 (N = 39) was 255.92 days (8.41 months)
and median was 139 days (4.56 months), on line 2 (N = 10)
was 81.6 days and 30 days, and on line 3 (N = 1) was
42 days and 42 days, respectively. A total of 41% of patients
had imaging-proven progression on the first-line of Che-
moImmuno1. An additional 23.1% of patients could not tol-
erate first-line therapy. About 12% of patients died on the
first-line of therapy. At last follow-up, 15% of patients were
still on their first-line of therapy. Ten patients went on to
receive second-line therapy in this group (25.6%).

There were 56 patients in Chemo1. Mean duration of
therapy on line 1 (N = 56) was 131.58 days (4.3 months)
and median was 86 days (2.83 months), which was shorter
than both ChemoImmuno1 and Immuno1 groups. Mean
duration of line 2 (N = 56) was 257.53 (8.47 months) and
median was 122 days (4.01 months), and on line 3 (N = 18)
was mean 243.06 days (7.99 months) and median was
125 days (4.11 months). A total of 82.1% progressed on the
first-line, while 3.6% could not tolerate it. Because we were
interested in second-line immunotherapy, each patient in
this group based on our inclusion and exclusion criteria
went on to receive immunotherapy. Progression on second-
line therapy in the Chemo1 group demonstrated that 76.7%
of patients had imaging-confirmed progression, an addi-
tional 17.9% could not tolerate the therapy, and 1.8% symp-
tomatically progressed. Eighteen patients (32.7%) went on
to receive third-line therapy.

There were 65 patients in Immuno1. Mean duration of
therapy on line 1 (N = 65) was 298.95 days (9.83 months)
and median was 191 days (6.28 months), on line 2 (N = 18)
was 172.39 days (5.65 months) and 99.5 days (3.27 months),
and on line 3 (N = 7) was 77 days (2.53 months) and
63 days (2.07 months), respectively. Forty-six (46.2%)
patients had imaging proven-progression on the first-line,
while 7.7% could not tolerate it. About 12% of patients died
on first-line therapy, while at last-follow-up, about 19% of
patients were still on the first-line of therapy. Seven patients
(10.8%) went on to receive third-line therapy. Additional
information is available in Appendix S1.

Survival

By the end of the longest follow-up at 1995 days (5.47 years)
restricted to the longest event time, 105 (65.6%) patients
had died. In ChemoImmuno1, 66.7% died versus 80% in
Chemo1 versus 53.8% in Immuno1 (p = 0.001). The
median OS in all groups combined from time of diagnosis
was 474 days (15.6 months, 95% CI: 249, 949) while the
mean was 667.8 days (21.95 months). The estimated survival
at five years was 11.1% (95% CI: 4.5, 21.3) (Figure 1).

When overall survival (OS) between the three groups
was compared from time of diagnosis, we found it to be sig-
nificantly different with a chi-squared value of 8.17
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(p = 0.017) (Figure 2). Pairwise comparisons of survival
between the three groups showed that OS between Che-
moImmuno1 and Chemo1 was significantly different with a
chi-squared value of 7.11 (p = 0.023), indicating that
Chemo1 had better OS compared to ChemoImmuno1.
There was no significant difference in OS between Che-
moImmuno1 and Immuno1 or Chemo1 and Immuno1 in
pairwise comparison (Table 2).

In ChemoImmuno1, the longest follow-up was
1435 days (47.2 months) with 17.6% survival by end of
follow-up. Median OS was 292 days (9.6 months, 95% CI:
170, 1027) and mean survival was 459.9 days (15.12 months).
In Chemo1 from time of diagnosis, longest follow-up was
1995 days (65.6 months). Median survival was 585 days
(19.2 months) and mean survival was 721.5 days
(23.7 months). We also looked at Chemo1 from time of ini-
tiation for immunotherapy (line 2) since we were most
interested in the survival after immunotherapy. The longest
follow-up was 1835 days (60.3 months). Median survival
was 318 days (10.5 months, 95% CI: 204, 568) and mean
survival was 491.8 days (16.2 months) from time of start of
immunotherapy. In Immuno1, 53.8% of the patients died
with longest follow-up of 1321 days (43.4 months). Median
survival was 516 days (18.44 months, 95% CI: 249, 516)
while mean survival was 567.7 days (18.66 months).
(Figure 2).

We estimated survival at six months, one and three years
from time of diagnosis for each group. We also included
survival from Chemo1 from time of starting immunother-
apy (line 2) given that survival in those who received
second-line chemotherapy has been investigated in clinical
trials. Estimated survival in all groups at 6 months was pre-
dicted as 81.1%, at 1 year was 62.5%, and at 3 years was
19.1% (Table 2).

We also assessed survival between patients based on
PDL1 status and found no significant difference in survival
(chi-squared = 0.0704, p = 0.79) (Figure 3). Of the
57 patients who were PD-L1 negative, 68.4% died by a
follow-up of 1866 days. Median overall survival was
474 days (15.6 months, 95% CI: 219, 846) while mean sur-
vival was 528.6 days (17.4 months). There were 63 patients
in the PD-L1 positive group, of which 34 (54%) died by a

T A B L E 1 Demographic information of cohort and comparison of
three subgroups.

Variables
Results
(N = 160)

p-value
comparison
between 3 groups

Sex 0.437

Female 66 (41.5)

Male 93 (58.5)

Unknown 1

Age (years) 0.829

Mean (std) 68.06 (7.93)

Smoking status 0.923

Never 5 (3.2)

Current 47 (29.7)

Former 106 (67.1)

Comorbidities

Hypertension 82 (51.6) 0.293

COPD 49 (30.8) 0.276

Type 2 diabetes 30 (18.9) 0.319

Previous history of cancer 31 (19.5) 0.108

Family history of cancer

No 33 (20.8) 0.830

First degree 101 (63.5) 0.781

Second degree 38 (23.9) 0.247

Yes, degree unknown 2 (1.3) 0.472

Death at end of follow-up 0.011

Yes 105 (66)

Histology at diagnosis

Adenocarcinoma 110 (69.2)

Squamous cell carcinoma 27 (17.0)

Adenosquamous 3 (1.9)

Large cell carcinoma 4 (2.5)

NSCLC, NOS 13 (8.2)

Other 2 (1.3)

Metastatic sites at time of
diagnosis

Brain 38 (23.9) 0.457

Liver 22 (13.8) 0.796

Bone 42 (26.4) 0.502

PD-L1 TPS >50 <0.001

No 57 (45.7)

Yes 63 (52.5)

Unknown 40

Group

ChemoImmuno1 39 (24.4)

Chemo1 56 (35.0)

Immuno1 65 (40.6)

Number of radiation treatments
received during course of
treatment

0.178

(Continues)

TAB L E 1 (Continued)

Variables
Results
(N = 160)

p-value
comparison
between 3 groups

0 46 (28.8)

1 72 (45.0)

2 26 (16.3)

3 7 (4.4)

4 9 (5.6)

Abbreviation: COPD, chronic obstructive pulmonary disease; NOS, not otherwise
specified; NSCLC, non-small cell lung cancer.
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F I G U R E 1 Overall survival. Overall survival of all patients with stage IV non-small cell lung cancer (NSCLC) in our cohort who received
immunotherapy in the first- or second-line of treatment alone or in combination with chemotherapy.

F I G U R E 2 Overall survival of each treatment group from time of diagnosis. Overall survival of ChemoImmuno1 (blue), Chemo1 (red), and Immuno1
(green) groups from the time of diagnosis. Survival was similar between the three groups, with a trend for worse early survival in the ChemoImmuno1 group.

T A B L E 2 Survival at 6 months, one year and three years from time of treatment initiation in all groups combined and subgroups, including Chemo1
from time of immunotherapy initiation (line 2).

Time Combined groups ChemoImmuno1 Chemo1 from diagnosis
Chemo1 from time of
immunotherapy start Immuno1

6 months 81.1 (74.0, 86.4) 68.6 (48.5, 78.5) 91.1 (79.9, 96.2) 67.9 (53.9, 78.4) 78.2 (66.0, 86.5)

1 year 62.5 (54.3, 69.6) 42.9 (26.7, 58.2) 71.4 (57.6, 81.4) 44.1 (30.8, 56.6) 66.2 (52.9, 76.6)

3 years 19.1 (11.5, 28.3) 17.6 (4.5, 37.9) 20.1 (10.0, 32.7) 15.4 (6.57, 27.7) 17.9 (4.03, 39.9)
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follow-up of 1453 days. Median overall survival was
450 days (14.8 months, 95% CI: 211, 924) and mean survival
was 554.2 days (18.2 months).

On univariable analysis, we found that the only variables
associated with overall survival were treatment group,
hypertension, and progression on first-line of therapy. On
multivariable analysis, only progression on first-line of ther-
apy was associated with overall survival (chi-squared = 7.72,
p = 0.0055), with a hazard ratio of 0.425 indicating
decreased survival in those that progressed on first-line ther-
apy. We did not find any significant difference in the num-
ber of adverse events between each treatment group or line
of treatment within each group.

DISCUSSION

We investigated single center outcomes of immunotherapy
in advanced NSCLC patients. We assessed three groups of
patients: combination chemotherapy and immunotherapy in
first-line (ChemoImmuno1), first-line chemotherapy fol-
lowed by immunotherapy in the second-line (Chemo1), and
first-line immunotherapy (Immuno1). We found an overall
5-year survival of 11.1%. Median OS in months in Chem-
moImmuno1 was 9.6 months, in Chemo1 was 19.2 months
from time of diagnosis and 10.5 months from time of initia-
tion of immunotherapy, and in Immuno1 was 18.4 months,
respectively. ChemoImmuno1 had significantly lower OS
compared to Chemo1 in pairwise comparison. In multivari-
ate regression analysis, progression on first-line therapy was
associated with poorer OS. We found the ChemoImmuno1
had the lowest 1-year survival, but 3-year survival was simi-
lar between the three groups. We did not find PD-L1 status
to be associated with survival in patients in which it was
available.

Various landmark trials have demonstrated benefit to
the use of immunotherapy in the first-or second-line
depending on patient characteristics and previous treatment

received. KEYNOTE-024 assessed pembrolizumab in the
first-line in untreated advanced NSCLC patients with
PDL1≥ 50%, and found improved survival compared to
platinum-based chemotherapy, with a 6-month survival of
80.2% in the pembrolizumab group compared to 72.4% in
the chemotherapy group. In patients with PDL1 ≥ 1%,
KEYNOTE-042 found improved survival in those treated
with pembrolizumab compared to paclitaxel or pemetrexed
with carboplatin with a median OS of 20 months in the
pembrolizumab group versus 12.2 in the chemotherapy
group with PDL1 ≥ 50%, 17.7 versus 13 months in those
with PDL1 ≥20%, and 16.7 versus 21.1 months in those with
PDL1 ≥ 1%.14,19 In our study, we found a median OS of
18.4 months and 6-month survival of 78.2% in the first-line
immunotherapy group, comparable to these randomized
controlled trials (RCT).6 In previously treated advanced
NSCLC patients, the KEYNOTE-010 trial demonstrated
improved OS with pembrolizumab compared to docetaxel
PD-L1≥ 1%, and a more pronounced improvement in the
PDL1 ≥ 50% group. Three-year survival outcomes were
34.5% in the PD-L1 ≥ 50% group and 22.9% in the
PDL1 ≥ 1% group. Median OS was 10.4 months in the lower
dose pembrolizumab group and 12.7 months in the higher
dose group.16,20 Comparatively, we found lower 3-year sur-
vival in the second-line immunotherapy group at 20.1%;
however, a similar median OS of 10.5 months from time of
initiation of second-line therapy.

While our findings of first- and second-line immuno-
therapy are similar in the real-world to RCTs, we found
lower OS in the first-line chemoimmunotherapy group. Sev-
eral RCTs have assessed the use of chemoimmunotherapy,
although the survival benefit in metastatic disease is unclear.
IMpower130 found that in advanced no squamous NSCLC,
atezolizumab with chemotherapy improved OS (18.5 months
vs. 13.9 months) in the intention-to-treat (ITT) group,
except for in those with liver metastasis or with targetable
mutations. However, without ITT analysis, no improvement
was found.15 CheckMate 9LA demonstrated improved OS

F I G U R E 3 Survival by PD-L1 status.
Survival in those with available PD-L1 status,
where “Yes” are patients with PD-L1 ≥ 50%,
are positive PD-L1 status in this analysis.
PD-L1 negative (blue) and positive (red)
have similar survival.
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when two cycles of platinum-doublet chemotherapy were
used in combination with dual immunotherapy as first-line
treatment in advanced metastatic or recurrent NSCLC with-
out targetable mutations; however, more serious adverse
events were found in the combination therapy group.17 We
did not find any differences in adverse events. Our study
found lower median OS of 9.6 months in the combination
group; however, most patients in our combination group
received carboplatin, pemetrexed, and pembrolizumab. With
the addition of pembrolizumab to chemotherapy, Gandhi
et al. found that in nonsquamous treatment-naïve NSCLC
patients without targetable mutations, estimated OS at
1-year was 69.2% comparable to our study of 62.5%, Mean
durations of treatment were also similar 7.4 months their
study versus 8.41 months in our study.21

In other real-world studies, immunotherapy used in any
line of treatment in advanced NSCLC has been shown to
improve survival with an 80% increase in the unadjusted
risk of death in the chemotherapy only group. Our 1- and
3-year survival rates were similar to the 61.1% and 16.5%
survival found in the immunotherapy group in a study on
an Italian cohort, who found the survival benefit was pre-
dominantly in the first two years.22 Improved OS was found
in another study comparing immunotherapy in any line and
chemotherapy in first-line, with a median OS of 12.7 months
in the immunotherapy group compared to our median OS
of 15.6 months. First-line immunotherapy median OS was
reported as 19.9 months with 91% survival at 6 months,
comparable to our 18.4 months OS. We found lower
6-month survival at 78%. In those who received immuno-
therapy as second-line treatment, we found a slightly lower
OS (10.5 months) compared to the 12.17 months reported.23

Studies have previously demonstrated that PDL1 positiv-
ity is a biomarker to predict better response to PD-L1
immunotherapy, such as landmark trials described above,
although tumors with low or negative PD-L1 expression
have still shown a response. However, overall, there is mixed
evidence for the association between PD-L1 status and prog-
nosis.24 We did not find any difference in survival based on
PD-L1 status overall. Due to low sample size, we were not
able to compare PD-L1 status within groups nor were we
able to compare PD-L1 divided into additional subgroups of
degree of positivity as has been compared in other studies.

There were several limitations to our study. First, the
retrospective nature of our study was subject to bias with
treatment selection and data collection. Data collection was
not a blinded process. We did not randomize patients to
treatment groups nor did we perform a matched analysis.
While most landmark studies cited in this paper analyzed
treatment outcomes by specific therapy regimens, our treat-
ment groups were heterogenous with regard to specific che-
motherapy or immunotherapy used. We did not separately
analyze specific immunotherapies or chemotherapies sepa-
rately due to our lower center-level sample size, therefore
our results may not be directly comparable to the results of
RCTs which is a limitation of this study. We did not exclude
patients who received radiation therapy and not all patients

received radiation therapy which may have influenced out-
comes. Our data cannot be used to compare survival of first-
line chemotherapy to first-line immunotherapy (Chemo1
vs. Immuno1 groups) because patients were only included
in the Chemo1 group if they received second-line chemo-
therapy. Therefore, patients whose disease was successfully
managed on chemotherapy alone would not be included in
our study. We did not separate patients by metastatic disease
(brain, bone, or liver) and compare outcomes in each group
due to the small sample size, which again limits the ability
to generalize this data to specific patient populations who
may have more aggressive disease. Lastly, several variables
were not available widely in the retrospective dataset, such
as the ECOG performance status or grade of adverse event,
which may be important in determining factors associated
with failure of treatment of immunotherapy.

In conclusion, our results from a single center
community-based study on the treatment of stage IV
NSCLC are comparable to RCTs and similar real-world
studies, supporting the use of immunotherapy in the first-
and second-line treatments. Further studies should be done
to assess the efficacy of chemoimmunotherapy in a real-
world setting, with particular focus on increased sample size
and prospective data collection.
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