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Background: For advanced non-small cell lung cancer anti-PD-1 treatment has become standard care in
first and second line treatment in recent years. Because many of the clinical trials with anti-PD-1 drugs have
only recently been completed, long term follow up data of patients treated with these agents is scarce, even
more so of patients treated in real life clinical care. We present long term follow up of patients treated with
nivolumab.

Methods: Two hundred forty-eight patients with pre-treated, advanced NSCLC who received nivolumab
between August 2015 and December 2018 were included in this retrospective cohort study. Overall survival
and progression free survival rates were calculated for the total cohort and for subgroups defined by clinical
characteristics, responses to treatment, and other parameters. Data on further lines of treatment and
characteristics of long term survivors were also collected.

Results: Median overall survival in the total cohort was 8.1 months, median progression free survival was
2.8 months. Overall survival after two and three years was 23.8% and 17.1%, respectively. Good ECOG
performance scores, absence of liver metastases, experiencing treatment-related toxicity, and response to
nivolumab were significantly associated with longer overall survival and progression free survival. Three-year
survival rate among patients with an objective response was 55.3%. Survival for more than two years without
subsequent therapy after nivolumab was observed in 13.3% of patients.

Conclusions: The results from our study confirm that long term survival rates of patients treated with
nivolumab for advanced NSCLC in a real world clinical setting are comparable to survival rates shown in
clinical trials.
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Introduction

Following multiple large clinical trials (1-5), checkpoint
inhibitors have become the new standard of care for
patients with advanced non-small cell lung cancer (NSCLC)
in first and second line (6). Nivolumab was the first anti-
PD1 inhibitor with approval for previously treated NSCLC
in regular clinical care in 2015. Long term follow up of
patients treated with these agents is still scarce and is
mainly derived from clinical trials (7-9). Data from real
world clinical practice can be of additional value (10), as it
provides insight in the effectiveness of these new agents in a
more diverse group of patients (11-13).

The Netherlands Cancer Institute (NKI) has published
real life experience with nivolumab for the treatment of
NSCLC of patients treated between August 2015 and
October 2016. In the first eight months of this period
nivolumab was provided through an Extended Access
Program (EAP). Currently, there are 3 years of follow up for
the patients that have been treated in the EAP and 2.5 years
of follow up for those treated in regular clinical care. Due
to the relative fast reimbursement process and hence patient
access in the Netherlands compared to the rest of Europe,
follow up in the Netherlands is one of the longest in Europe.

Here we present an update on the previously published
patient cohort (13). The primary aim of this study was to
provide insight in the long term efficacy of nivolumab in
second line treatment for NSCLC in a real life clinical
setting, compared to results from clinical trials. Secondly,
we aimed to identify characteristics associated with
improved outcome in subgroup analyses.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tlcr-19-698).

Methods
Patients

All patients who received nivolumab during the EAP in
the NKI were included in this retrospective observational
cohort study (n=133). Additionally, the first 115 patients
that received nivolumab in regular clinical care in the NKI
were included. Patients that were registered in the EAP but
did not receive nivolumab were excluded.

Analyses of real life data

All data were retrospectively collected from the electronic
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medical records. Schedules of treatment, response
evaluations and toxicity assessment have been described
before (13). Subgroup analyses for progression free
survival (PFS) and overall survival (OS) were performed.
Descriptions of the 12 subgroups are listed in 7Zible SI and
include demographics, disease characteristics, responses
to treatment, and other parameters, e.g., (theoretical)
eligibility for CheckMate 017 and 057 studies (1,2).
Database was locked on January 1, 2019.

Ethical statement

This study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and the
guidelines for Good Clinical Practice. Because of the
retrospective nature of the research, the requirement for
Ethics Board approval and informed consent was waived.

Statistical considerations

PFS was defined as time between the first dose of nivolumab
and disease progression or death. OS was defined as time
between first dose and death. PFS and OS were estimated
using the Kaplan-Meier method and log-rank tests were
performed to compare survival between subgroups.
Statistical significance was defined as P<0.05. Hazard ratios
and corresponding confidence intervals were calculated with
a multivariate Cox proportional hazards model. To increase
the prediction accuracy of model we excluded variables
from the multivariate analysis for two reasons. Firstly,
overlapping variables were excluded, i.e., CheckMate
eligibility and inclusion in the EAP (7ible S1), as both these
variables overlapped by definition with ECOG performance
score. Secondly, variables that were not associated with PFS
or OS in univariate analysis (P>0.05) were excluded from
the corresponding multivariate analysis. Missing data were
excluded by list-wise deletion.

Results
Patients and treatment

All 248 included patients started nivolumab treatment
between August 6, 2015 and September 21, 2016. Median
follow up time was 7.9 months (range, 0-40.7). At the time
of database lock 38 patients (15.3%) were alive, of whom
two were still on active treatment with nivolumab. Sixteen
patients (6.5%) were lost to follow up, and 194 patients
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(78.2%) died. Cohort characteristics are shown in Table 1.

The median number of cycles of nivolumab per patient
was 12 (range, 1-71) and the median duration of treatment
was 2.3 months (range, 0-36.8). For 54 patients (21.8%)
survival with available follow up was longer than 2 years.
In this group the median number of cycles was 25 and the
median duration of treatment was 12.8 months.

Survival

In the total cohort median OS was 8.1 months, 1-year OS
rate was 39.8%, 2-year OS rate was 23.8%, and 3-year OS
was 17.1%. Median PFS was 2.8 months, with 1-, 2-, and
3-year PFS rates of 22.2%, 15.7%, and 9.0%, respectively
(Figure I).

Statistically significant differences in both OS and PFS
were observed in five subgroups. Variables associated with
improved outcomes were: a positive smoking history,
ECOG performance score (PS) of 0 or 1, absence of
liver metastases at baseline, objective response (OR) to
nivolumab treatment, and experiencing a treatment-limiting
toxicity. Additionally, patients who started nivolumab
treatment in the EAP had a significantly longer PFS than
patients who started in regular clinical care. However, no
difference in OS was observed in this subgroup analysis
(Figures 2 and 3).

No differences in OS or PFS were observed in subgroups
defined by sex, age, tumor histology, or presence of brain
metastases (P>0.20 for all). Furthermore, no difference
in PFS or OS was observed between patients who would
have been eligible for inclusion in CheckMate 017 and 057
studies and patients who were not. Lastly, patients stratified
by OR to prior chemotherapy did show a significant
difference in PFS or OS following subsequent treatment
with nivolumab (Figures S1 and S2).

For the multivariate analyses subsets of variables
were selected, according to the criteria described earlier.
Consequently, Cox proportional hazards models were fit
using the variables listed in 7ables 2 and 3. Four variables
were consistently associated with improved OS and PFS:
ECOG PS of 0 or 1, absence of liver metastases at baseline,
OR to current nivolumab treatment, and experiencing a
treatment-limiting toxicity. Notably, although a history
of smoking was associated with longer PFS and OS
in univariate analyses, this did not remain statistically
significant in multivariate analyses.

Response to nivolumab treatment had the strongest
correlation with prolonged survival in our cohort. All

© Translational Lung Cancer Research. All rights reserved.

partial or complete responses to treatment were seen in the
first twelve months of treatment. Patients who responded to
treatment had an estimated 76.4% overall survival rate after
two years, in contrast to non-responders (2-year OS rate:
8.0%). OS rates after three years were 55.3% for responders
and 5.5% for non-responders.

Further lines of treatment

Following progression after nivolumab 48 patients (19.4%)
received further systemic treatment. In this group, 25
patients received subsequent chemotherapy: 11 had a partial
response (PR, 44.0%), 8 had stable disease (SD, 32.0%), 1
had progressive disease (PD, 4.0%), and 5 had no reported
response evaluation (20.0%).

Twelve patients switched to targeted therapy, three of
whom responded (25.0%), six maintained SD (50.0%),
one progressed (8.3%) and two patients (16.7%) had no
reported response evaluation.

Combination immunotherapy was started in seven
patients, of whom one had a partial response on nivolumab
plus ipilimumab, five patients maintained SD and one
progressed after nivolumab plus BMS98615.

Other treatments that were initiated after nivolumab
were bevacizumab monotherapy (two patients with SD), and
paclitaxel plus trastuzumab (one patient, PD). Lastly, one
patient was retreated with nivolumab. This patient's first
period of treatment with nivolumab was from December
2015 until April 2016, during which a partial response was
radiologically confirmed twice. At the patient’s request,
treatment was stopped and during a 4-month period of
watchful waiting an ongoing response was radiologically
confirmed in June and August 2016. Follow up was
subsequently lost for two years, after which the patient
revisited the NKI with disease progression in September
2018. Because of the initial response and because nivolumab
was well tolerated, it was reinitiated. However, there was
no response to retreatment and progression was confirmed
in October 2018. At the last date of follow up in December
2018 the patient was alive without subsequent therapy.

Patients without progression after 2 years

Out of 248 patients, 33 patients (13.3%) were alive for
longer than 2 years without subsequent treatment after
nivolumab. Thirty-one patients were alive at time of
database lock, one patient died after 30.7 months, another
after 26.8 months after initiation of nivolumab treatment.

Transl Lung Cancer Res 2020;9(5):1736-1748 | http://dx.doi.org/10.21037/tler-19-698
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Table 1 Patient characteristics. Total size of the cohort was 248
patients. Numbers indicate absolute number of patients in the
subgroups and corresponding percentages of the total cohort, unless
stated otherwise

Characteristics N %
Sex

Male 136 54.8

Female 122 45.2
Age

Mean (years) 63

65 or older 108

64 or younger 140

Smoking status

Current or former smoker 200 80.7
Pack-years Median: 30 Range: 2-96

Never smoker 44 17.7

Unknown 4 1.6

Tumour histology

Squamous cell carcinoma 55 22.2
Non-squamous 193 77.8

Adenocarcinoma 165 66.5

Mixed or multiple types 16 6.5

Not otherwise specified 12 4.8

ECOG-PS

0 61 24.6
1 147 59.3
2 33 13.3
>2 7 2.8

Liver metastases’

Present at baseline 43 17.3

Not present at baseline 205 82.7
Brain metastases'

Present at baseline 56 22.6

Not present at baseline 192 77.4
First access to nivolumab

Expanded Access Program 133 53.6

Regular clinical care 115 46.4
CheckMate 017/057 eligibility*

One or more exclusion criteria 150 60.5

No exclusion criteria 98 39.5

1739
Table 1 (continued)
Characteristics N %
Response to prior chemotherapy§
Objective responders 65 26.2
Partial response 65 26.2
Non-responders 124 50.0
Stable disease 51 20.6
Progressive disease 73 29.4
Unknown 58 23.4
Response to nivolumab®
Objective responders 57 23.0
Complete response 1 0.4
Partial response 56 22.6
Non-responders 191 77.0
Stable disease 53 21.4
Progressive disease 115 46.4
Died before first response 23 9.3
evaluation
Treatment-limiting toxicity"
Toxicity leading to discontinuation 21 8.5
of nivolumab
No toxicity leading to 227 91.5
discontinuation
Number of prior lines of treatment
0 2 0.80
1 185 74.60
2 44 17.7
3 14 5.7
>3 3 1.2

Table 1 (continued)

© Translational Lung Cancer Research. All rights reserved.

T, patients with radiologically proven liver or brain metastases
before the start of nivolumab treatment. ¥, patients were
retrospectively screened for in- and exclusion criteria for
the CheckMate 017 and 057 trials, solely for the purpose
of our study, not for actual trial participation. § response to
chemotherapy prior to initiation of nivolumab treatment was
based in physician reported outcomes, response to nivolumab
was based on RECIST criteria, applied by the treating physician;
Y. a subgroup of 21 patients experienced nivolumab-related
severe adverse events leading to discontinuation of the
treatment, patients that experienced (serious) adverse events
not leading to discontinuation were included in the ‘no toxicity
leading to discontinuation’ group.
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shown due to low numbers of patients at risk at that timepoint. (A) Overall survival in the total cohort. (B) Progression free survival in the

total cohort.

Characteristics and follow up of these patients are shown in
Table 4 and Figure 4.

Median age was 64 years (range, 49-81), 17 were male
(51.5%), 24 (72.7%) had non-squamous NSCLC. Smoking
status was unknown for 2 patients, 29 (87.9%) were (former)
smokers. ECOG-PS was 0 (n=12), 1 (n=17) or 2 (n=4)
on the day of treatment initiation. One patient achieved
complete response, eight patients maintained stable disease
for the duration of treatment and follow up and 24 patients
had a partial response to nivolumab. Median number
of cycles in this group was 24 (range, 1-63) and median
duration of treatment was 12.4 months (range, 0-36.8).

In this group of long survivors, thirteen patients (39.4%)
discontinued treatment due to toxicity. Grade 3 toxicities
were observed in six patients presenting with colitis
(n=3), pancreatitis, hyperglycaemia, and conjunctivitis.
Other toxicities reported in this group were lower grade
pneumonitis, myositis, arthritis, cystitis and adrenal
insufficiency.

Discussion

Large international studies have shown that immunotherapy
can improve survival of advanced NSCLC patients in a
clinical trial setting with selected patients (1-5,14). Previous
reports on real world data have shown that effectiveness is
similar in a clinical setting (11-13). Now that long term data
form these clinical studies are published (7-9), a renewed
comparison with the real world data can be made.

In this retrospective cohort study of patients with
previously treated advanced NSCLC, we found a median
overall survival of 8.1 months and a median progression free
survival of 2.8 months. OS rates after two and three years

© Translational Lung Cancer Research. All rights reserved.

were 23.8% and 17.1%, respectively. These results show
that survival rates in our real life cohort were slightly lower
than the survival rates found in the pooled cohorts of the
CheckMate 017 and 057 studies. Other real world studies
have shown similar results (11,12), although follow up in
these studies was shorter and data were not fully mature for
long term efficacy analysis.

Patients with poorer clinical status may be treated with
nivolumab in regular clinical care, in contrast to the clinical
trial setting, in which treated patients are much more
selected. This may account for the slightly lower rate over
OS and PFS in real life. Indeed we found 1- and 2-year OS
rates for CheckMate eligible patients of 43.3% and 26.4%,
which are very similar to the long term results of those
clinical trials (7-9). In contrast, we did not find a statistically
significant difference within our cohort when comparing
patient subgroups defined by CheckMate trial eligibility,
suggesting that trial results and real life results are indeed
comparable.

Further subgroup analyses showed that patients with
good ECOG PS have longer OS and PFS. This factor
probably contributes to the higher survival rates seen in
clinical trials. However, it also indicates that patients with
poor ECOG PS are less likely to benefit and starting this
treatment should be carefully considered.

In accordance with previous reports (9,15), presence of
liver metastases was associated with poor outcomes in our
cohort. Moreover, we observed a strong association between
the occurrence of adverse events leading to discontinuation
of nivolumab treatment and improved outcomes. This
phenomenon has been described before and it may be
indicative of an enhanced systemic immune activation. It
has also been suggested that T-cell targeting of antigens

Transl Lung Cancer Res 2020;9(5):1736-1748 | http://dx.doi.org/10.21037/tler-19-698
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Figure 2 Overall survival of subgroups. Probability of survival for subgroups, estimated by the Kaplan-Meier method. P values and number

of patients at risk are shown in the figures. Statistically significantly longer OS was observed in patients with: (A) a history of smoking,

(B) an ECOG performance score of 0 or 1 at start of nivolumab treatment, (C) no radiological evidence of liver metastases before start of

nivolumab, (D) an objective response to nivolumab treatment, or (E) a nivolumab related serious adverse event leading to discontinuation

of treatment. (F) Patients who started nivolumab treatment in the Expanded Access Program did not show longer OS compared to patients

who started nivolumab in regular clinical care.
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method. P values and number of patients at risk are shown in the figures. Statistically significantly longer PFS was observed in patients with:

(A) a history of smoking, (B) an ECOG performance score of 0 or 1 at start of nivolumab treatment, (C) no radiological evidence of liver

metastases before start of nivolumab, (D) an objective response to nivolumab treatment, or (E) a nivolumab related serious adverse event

leading to discontinuation of treatment. Additionally, longer PFS was observed in patients who started nivolumab treatment in the Expanded

Access Program compared to patients who started nivolumab in regular clinical care (F).
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Table 2 Impact of variables on overall survival. Median OS and hazard ratios for subgroups, calculated by univariate and multivariate regression

analysis
Median OS Univariate analysis Multivariate analysis
Characteristics Variations
(months)  HR 95% Cl P HR 95% Cl P
Smoking status Non-smokers 44 5.4 1 1
Smokers 200 8.8 0.620 0.437-0.880 0.007 0.874 0.614-1.244 0.455
ECOG-PS 0-1 208 10.3 1 1
2-4 40 3.9 1.767 1.224-2.551 0.002 2.170 1.485-3.172 <0.001
Liver metastases Not present at baseline 205 10.2 1 1
Present at baseline 43 3.7 1.813 1.274-2.580 0.001 1.639 1.143-2.351 0.007
Treatment-limiting No treatment-limiting toxicity 227 7.6 1 1
toxicity Treatment limited by toxicity 21 NR 0.247 0.121-0503 <0.001  0.349 0.171-0.715 0.004
Response to Non-responders 191 5.5 1 1
nivolumab Objective responders 57 NR 0138 0.087-0.220 <0.001  0.141 0.087-0.230 <0.001
Response to prior Non-responders 124 5.9 1
chemotherapy" Objective responders 65 13.1 0750 0.535-1.051 0.094
Sex' Male 136 7.8 1
Female 112 9.2 0.836  0.629-1.111 0.216
Age' <64 years 140 10.2 1
>65 years 108 7.8 1.133 0.854-1.502 0.386
Tumour histology’ Non-squamous 193 7.5 1
Squamous 55 10.6 0.869 0.619-1.220 0.418
Brain metastases’ Not present at baseline 192 8.6 1
Present at baseline 56 7.1 1.043 0.743-1.463 0.809
First access to Regular Care 115 7.2 1
nivolumab? EAP 133 100 0.835 0.629-1.109 0.213
CheckMate 017/057 Not eligible 98 7.5 1
eligibilty* Eligible 150 10.2 0.795 0.598-1.056 0.113

', excluded from multivariate analysis because of non-significance in univariate analysis; *, excluded from multivariate analysis because of
overlap with other variables, e.g., ECOG-PS by definition. NR, not reached; HR, hazard ratio; Cl, confidence interval.

common to both malignant and healthy cells may lead to
adverse effects in normal tissues (16-19).

Additionally, an objective response to nivolumab
treatment was strongly related to prolonged survival in our
cohort. Three-year OS rate was 55.3% for patients that
responded to nivolumab, tenfold higher than the three-year
OS rate in non-responders (5.5%).

Following progression of disease after nivolumab

© Translational Lung Cancer Research. All rights reserved.

treatment, approximately 20% of patients received another
systemic treatment. A response rate of 44% was observed
in 25 patients who received subsequent chemotherapy.
Other therapies were diverse and effectiveness was limited,
as can be expected in third (or more) line of treatment for
lung cancer. Notably, retreatment with nivolumab was
initiated in one patient with disease progression after initial

response. This did not result in a second response, which is

Transl Lung Cancer Res 2020;9(5):1736-1748 | http://dx.doi.org/10.21037/tler-19-698



1744

Schouten et al. Nivolumab in pre-treated NSCLC: real life long term follow up

Table 3 Impact of variables on progression free survival. Median PFS and hazard ratios for subgroups, calculated by univariate and multivariate

regression analysis

Median PFS Univariate analysis Multivariate analysis
Characteristics Variations (months) n 95% O 5 A 95% O 5
Smoking status Non-smokers 44 2.2 1 1
Smokers 200 3.7 0.583  0.416-0.818 0.002 0.792  0.562-1.117 0.184
ECOG-PS 0-1 208 3.5 1 1
2-4 40 21 1.610  1.134-2.287 0.008 1.756  1.222-2.524 0.002
Liver metastases Not present at baseline 205 41 1 1
Present at baseline 43 2.3 1.908 1.357-2.682  <0.001 1.720 1.215-2.435 0.002
Treatment-limiting No treatment-limiting 227 2.7 1 1
toxicity toxicity
Treatment limited by 21 NR 0.211 0.108-0.413  <0.001 0.269 0.136-0.530  <0.001
toxicity
Response to Non-responders 191 2.3 1 1
nivolumab
Objective responders 57 30.6 0.158  0.107-0.233  <0.001 0.159  0.106-0.239  <0.001
Response to prior Non-responders 124 2.5 1
chemotherapy'
Objective responders 65 4.1 0.836  0.606-1.152 0.272
Sex' Male 136 2.7 1
Female 112 3.7 0.881  0.675-1.151 0.353
Age' <64 years 140 3.2 1
>65 years 108 2.7 1.127  0.863-1.475 0.379
Tumour histology’ Non-squamous 193 2.7 1
Squamous 55 4.4 0.857  0.623-1.177 0.340
Brain metastases’ Not present at baseline 192 3.2 1
Present at baseline 56 2.4 1.085  0.789-1.491 0.615
First access to Regular Care 115 2.6 1
nivolumab*
EAP 133 4.1 0.730  0.559-0.954 0.021
CheckMate 017/057 Not eligible 98 2.8 1
eligibility*
Eligible 150 2.8 0.877  0.670-1.147 0.337

', excluded from multivariate analysis because of non-significance in univariate analysis; *, excluded from multivariate analysis because of
overlap with other variables, e.g., ECOG-PS by definition. NR, not reached; HR: hazard ratio; Cl, confidence interval.

in contrast to previously published findings (8).

Survival longer than two years was observed in our
cohort in 54 patients (21.8%), 33 (13.3%) of whom
received no subsequent treatment after nivolumab. Two

© Translational Lung Cancer Research. All rights reserved.

patients were treated continuously for over 2.5 years,
twelve patients were treated for approximately two years,
nine patients were treated for approximately one year and
another nine patients were treated with nivolumab for less
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Table 4 Characteristics of long-term survivors. Characteristics of the 33 patients who survived more than two years after initiation of nivolumab

without any subsequent treatment

Previous treatments

Smoki Brain/li Foll Status at Treat t-limiti
ID Age Sex PS moking Tumour histology ramn Ne.r (numbers indicate olow up alus atfrea mer.l . miing
status metastasis ) (months)  last FU toxicity
lines of treatment)
2 65 Male 1 Current  Large cell carcinoma Brain 1: ChT(Pt) 40.4 Alive Colitis, grade 3
7 58 Female 1 Former Adenocarcinoma 1: ChT(Pt) 40.7 Alive Arthritis, grade 2
10 63 Male 1 Former Adenocarcinoma 1: CCRT cis/RT; 39.1 Alive Adrenal
2: ChT(PY) insufficiency,
grade 2
15 49 Male O Former Squamous cell 1: ChT(PY) 38.9 Alive No
carcinoma
34 70 Male 0 Current Squamous cell 1: ChT(Pt) 39.6 Alive No
carcinoma
35 73 Female 2 Former Adenocarcinoma 1: CCRT cis/RT 30.1 Alive Colitis, grade 3
39 54 Female 0 Former Adenocarcinoma 1: ChT(Pt); 2: docetaxel; 39.3 Alive Pneumonitis,
3: gemcitabine grade 2
47 64 Male 2 Former Squamous cell 1: ChT(Pt) 26.8 Deceased Pancreatitis,
carcinoma grade 2
53 57 Female 1 Current Squamous cell 1: ChT(PY) 37.2 Alive No
carcinoma
58 68 Female 1 Former Adenocarcinoma 1: ChT(Pt) 37.9 On No
treatment
59 65 Male 1 Former Adenocarcinoma 1: docetaxel 35.3 Alive Colitis,
grade 3
77 73 Female 1 Former Adenocarcinoma 1: ChT(Pt); 2: docetaxel 36.1 Alive No
78 51 Male 0 Unknown Adenocarcinoma 1: ChT(Pt); 30.7 Deceased No
2: docetaxel/selumetinib
79 52 Male O Former Squamous cell 1: ChT(Pt) 36.6 Alive No
carcinoma
92 73 Male 1 Former Squamous cell 1: CCRT cis/RT; 33.8 Alive No
carcinoma 2: ChT(Pt)
98 63 Female 1 Current Adenocarcinoma 1: ChT(Pt) 35.6 Alive Pancreatitis,
grade 3
100 64 Male 1 Current Large cell carcinoma Liver 1: ChT(Pt) 36.3 Alive No
105 63 Female 2 Never Adenocarcinoma 1: ChT(PY) 35.2 On No
treatment
107 73 Female 0 Former Adenocarcinoma 1: CCRT cis/RT 35.1 Alive No
117 60 Female 1 Current Adenocarcinoma Brain 1: ChT(Pt) 34.7 Alive No
123 67 Male 1 Former Adenocarcinoma 1: ChT(PY) 33.3 Alive No
143 60 Female 1 Current Adenocarcinoma Brain 1: ChT(Pt) 33.3 Alive No
158 55 Female 1 Former Squamous cell Brain 1: ChT(Pt) 32.6 Alive Conjunctivitis,
carcinoma grade 3
Table 4 (continued)

© Translational Lung Cancer Research. All rights reserved.
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Table 4 (continued)
Smokin Brain/liver Previous treatments Follow up Status at Treatment-limitin
ID Age Sex PS 9 Tumour histology . (numbers indicate lines of P . 9
status metastasis (months)  last FU toxicity
treatment)
168 58 Male 0  Current Adenocarcinoma Brain 1: ChT(PY) 31.0 Alive No
169 64 Female 1 Never Adenocarcinoma 1: ChT(Pt) 32.4 Alive No
177 59 Male 0 Former Large cell carcinoma Brain 1: ChT(Pt) 31.8 Alive Hyperglycaemia,
grade 3
186 69 Female 0  Current Adenocarcinoma 1: ChT(PY) 31.3 Alive No
190 53 Male 0  Current Adenocarcinoma 1: ChT(Pt) 31.1 Alive Myositis, grade 2
192 58 Male 1 Former Adenocarcinoma Brain 1: ChT(Pt) 31.0 Alive Cystitis and
arthritis, grade 1
202 81 Male 2 Former Squamous cell Liver 1: ChT(Pt) 30.3 Alive No
carcinoma
210 73 Male 1 Former Adenocarcinoma 1: ChT(Pt) 29.9 Alive No
223 66 Female 0 Former Squamous cell 1: ChT(Pt) 29.4 Alive Arthritis, grade 2
carcinoma
225 67 Female 0 Former Adenocarcinoma 1: CCRT cis/eto/RT 28.3 Alive No

ChT(Pt), platinum-based chemotherapy; PS, ECOG performance status at start of nivolumab treatment; ID, study identification number;
cis, cisplatinum; eto, etoposide; RT, radiotherapy; CCRT, concurrent chemoradiotherapy.

m Treatment
Follow up

© First partial response

A @ Complete response
O
O A ) .

O A & First stable disease

—
Q) +
o A Toxicity preventing further treatment
101
| 19
| AO + Death
5
| =T O A G
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months

Figure 4 Course of disease of long survivors. Swimmer plot depicting the course of disease of 33 patients with survival of more than two
years without subsequent treatment after nivolumab. Duration of treatment was highly variable. Eight patients showed no radiological
response, but maintained stable disease for the duration of treatment and follow up. Thirteen out of 33 patients experienced toxicities that

ultimately led to discontinuation of treatment.
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than nine months.

Although our large cohort provides rare and valuable
data on the long term efficacy of nivolumab in an unselected
patient population, the number of patients is still relatively
limited compared to large clinical trials. Additionally,
because this is a retrospective exploratory analysis with data
from electronic medical records, data can be incomplete.
Therefore, our analyses of subgroups may be underpowered
to robustly demonstrate factors associated with better
outcome. Nevertheless, the data presented here provide
useful information for clinicians treating lung cancer.

Conclusions

Nivolumab has improved the 2-year survival rate of patients
with progressive advanced NSCLC in our real world cohort
significantly to 24%), compared to 14% with docetaxel
(pooled data form CheckMate 017 and 057) (7,9). Given
the proven favourable toxicity profile of nivolumab over
chemotherapy, the development of checkpoint inhibitors
has been one of the great advancements in cancer treatment
in the last decades. The results from our study confirm that
long term survival rates of patients treated with nivolumab
for advanced NSCLC in a real world clinical setting are
comparable to survival rates shown in clinical trials.
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Supplementary

Table S1 Definitions of subgroups. Description of the subgroups that were analyzed in this study

Characteristics

Subgroup definitions

Male

Female

Age

Smoking status

Tumor histology

ECOG-PS

Liver metastases

Brain metastases

First access to nivolumab

Note: this variable was excluded from
multivariate analyses due the overlap
with other variables (e.g., ECOG-PS by
definition)

CheckMate 017/057 eligibility [Note:
this variable was excluded from
multivariate analyses due the overlap
with other variables (e.g., ECOG-PS by
definition)]

Response to prior chemotherapy

Response to nivolumab (Note: all
objective responses to nivolumab were
seen within the first year of treatment)

Treatment-limiting toxicity

64 years or younger at start of nivolumab
treatment

Never smokers

64 years or yOunger at start of nivolumab
treatment

ECOG performance score of 0 or 1 at start of
nivolumab treatment

No radiological evidence of liver metastases
before start of nivolumab treatment

No radiological evidence of brain metastases
before start of nivolumab treatment

Nivolumab treatment started during the
Expanded Access Program. Treatment may
have continued in regular clinical care

Patients who would have been excluded from
participation in CheckMate 017 or 057 trials,
based on their currently available data

No response (i.e., stable or progressive
disease) to platinum-based chemotherapy
prior to nivolumab treatment, based on
reported outcome of the treating physician

No response (i.e., stable or progressive
disease) to current nivolumab treatment,
based on RECIST criteria, reported by the
treating physician

Patients who did not experience (serious)
adverse events leading to discontinuation of
nivolumab. Patients in this group may have
experienced adverse events, but these did
not lead to discontinuation of treatment

65 years or older at start of nivolumab
treatment

Smokers (former and current)

65 years or older at start of nivolumab
treatment

ECOG performance score of 2 or higher at
start of nivolumab treatment

Radiologically proven liver metastases before
start of nivolumab treatment

Radiologically proven brain metastases before
start of nivolumab treatment

Nivolumab treatment started during regular
clinical care

Patients who did not meet any exclusion
criteria for the CheckMate 017 or 057 trials
and could have been included in either of
those trials, based on their currently available
data

Complete or partial response to platinum-
based chemotherapy prior to nivolumab
treatment, based on reported outcome of the
treating physician

Complete or partial response to current
nivolumab treatment, based on RECIST
criteria, reported by the treating physician

Patients who experienced serious adverse
events related to nivolumab that lead to
discontinuation of nivolumab treatment
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Figure S1 Overall survival of subgroups. Probability of survival for subgroups, estimated by the Kaplan-Meier method. P values and

numbers of patients at risk are shown in the figures. No statistically significant differences in OS were observed in subgroups defined by (A)

sex, (B) age, (C) tumor histology, (D) radiological evidence of brain metastases before start of nivolumab, (E) objective response to prior

platinum-based chemotherapy, or lastly (F) retrospective eligibility for CheckMate 017 and 057.
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Figure S2 Progression free survival of subgroups. Probability of progression free survival for subgroups, estimated by the Kaplan-Meier
method. P values and number of patients at risk are shown in the figures. No statistically significant differences in PFS were observed in
subgroups defined by (A) sex, (B) age, (C) tumor histology, (D) radiological evidence of brain metastases before start of nivolumab, (E)
objective response to prior platinum-based chemotherapy, or lastly (F) retrospective eligibility for CheckMate 017 and 057.
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