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Abstract

Postmarketing surveillance of Japanese patients with unresectable, previously
treated, advanced or recurrent non-small-cell lung cancer treated with nivolumab
was undertaken during the conditional approval period. The study aim was to eval-
uate the occurrence of treatment-related adverse events of nivolumab in the real
world. Patients were registered between December 2015 and March 2016 at 536
sites. Nivolumab was given intravenously (3 mg/kg every 2 weeks); the observation
period was 12 months after the first dose of nivolumab. Patients were evaluated for
safety (n = 3601; 18.2% >75 years, 22.4% ECOG performance status >2) and effec-
tiveness (n = 3570). The frequencies of any grade and grade 3 or higher treatment-
related adverse events were 47.1% and 15.9%, respectively. The most frequent
treatment-related adverse events (any grade) were interstitial lung disease (6.4%), hy-
pothyroidism (5.7%), and diarrhea (4.4%). Treatment-related adverse events of special
interest (priority items) occurring at a frequency of 5% or more were adverse events
related to interstitial lung disease, thyroid dysfunction, liver dysfunction, colitis/se-
vere diarrhea, infusion reaction, and infusion reaction within 24 hours. Significant
risk factors for these priority items were identified by competing risk analysis: in-
terstitial lung disease (previous/comorbid interstitial lung disease, abnormal findings
on chest imaging, and smoking history); liver dysfunction (previous/comorbid liver
disease, smoking history, and metastasis); thyroid dysfunction (previous/comorbid
thyroid disease and performance status); and colitis/severe diarrhea (treatment line
2 vs 23). The 12-month survival rate was 40.7%. In conclusion, the safety profile
of nivolumab in this postmarketing surveillance was similar to that in clinical trials,
and no new safety signals were identified. The study was registered with the Japan

Pharmaceutical Information Center (clinicaltrials.jp: Japic-163271).
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1 | INTRODUCTION

Worldwide, lung cancer is a leading cause of cancer-related deaths.’
In Japan, lung cancer has the highest incidence (13.5%) and mortal-
ity rate (19.6%) compared with other major cancer types.? The pre-
dominant type of lung cancer is NSCLC, which can be divided into
squamous and nonsquamous histological subtypes‘3 Traditionally,
treatment for stage IV NSCLC consisted of platinum-containing che-
motherapy in the first instance, and among patients with disease
progression, treatment then consisted of docetaxel with limited
alternative regimens.* However, new drugs with novel mechanisms
of action—including antiangiogenesis agents, ICls, and tyrosine ki-
nase inhibitors—have provided new treatment options.*> Currently,
first-line standard treatment is centered on ICls, and an ICl is recom-
mended in second-line treatment for patients who did not receive an
IClin the first line.*>

Nivolumab is a programmed cell death-1 ICI. This fully humanized
mADb is approved for the treatment of a number of cancer types, in-
cluding NSCLC. Two international phase Ill studies (CheckMate 017
and CheckMate 057) were instrumental in the approval of nivolumab
for the treatment of NSCLC.”® Superior OS and response rates were
reported with nivolumab treatment compared with docetaxel in
patients with previously treated NSCLC.”® The efficacy and safety
of nivolumab were examined in two phase Il studies in Japanese
patients with advanced or recurrent squamous9 (ONO-4538-05;
N = 35) or nonsquamous® (ONO-4538-06; N = 76) NSCLC. The
primary end-point was overall response rate assessed by indepen-
dent radiology review, which was 25.7% and 22.4% in squamous’
and nonsquamous NSCLC,° respectively, and the safety profile was
acceptable. Although the results of these phase Il studies supported
the approval of nivolumab in the treatment of Japanese patients
with squamous or nonsquamous NSCLC, the number of patients
examined was small. Therefore, as a condition for the approval of
the use of nivolumab for unresectable advanced/recurrent NSCLC
in Japan, all-case PMS was required in order to acquire real-world
safety data.

The purpose of this PMS was to understand the occurrence of
TRAESs of nivolumab in the real-world setting after approval, espe-
cially those described as important identified risks (TRAEs of special
interest) in the drug risk management plan, and to examine the pa-
tient characteristics that could affect safety. The 6- and 12-month

survival rates were evaluated as effectiveness outcomes.

2 | MATERIALS AND METHODS
2.1 | Study design

This prospective all-case PMS was undertaken at 536 medical facili-
ties in Japan. Patient registration occurred between 17 December
2015 and 30 June 2019. This report presents results from pa-
tients registered between 17 December 2015 and 31 March 2016.

For PMS, signed contracts were required between the facilities
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and the study sponsor. The study was registered with the Japan
Pharmaceutical Information Center (clinicaltrials.jp: Japic-163271)
and was carried out in accordance with the Good Postmarketing
Study Practice Ministerial Ordinance in Japan. Data were collected

by case report forms.

2.2 | Study population and treatment protocol

Patients with unresectable, previously treated, advanced or recur-
rent NSCLC received nivolumab intravenously at a dosing regimen
of 3 mg/kg (body weight) every 2 weeks. The observation period
was 12 months after the first dose of nivolumab. For patients who
discontinued nivolumab within 12 months, outcomes were followed

up as much as possible until the end of the observation period.

2.3 | Patient characteristics

Demographic data included age and sex. Baseline clinical data in-
cluded the following: ECOG PS, smoking history, previous or comor-
bid liver disease, kidney disease, lung disease, thyroid disease, or
autoimmune disease, abnormal findings except for lung cancer on
chest imaging, NSCLC histological type, metastases, and treatment

line.

2.4 | Outcome measure

Details of AEs were collected by physicians. Type, grade, and fre-
quency of AEs were assessed and evaluated using the Japanese
translation of the NCI's Common Terminology Criteria for Adverse
Events version 4.0. Adverse events were classified using the Medical
Dictionary for Regulatory Activities/Japanese version 21.1 and indi-
cated by system organ class and preferred term. Priority items were
TRAESs related to ILD, myasthenia gravis or myositis, colitis or severe
diarrhea, type 1 diabetes, liver dysfunction, thyroid dysfunction,
nerve disorder, renal disorder, adrenal disorder, encephalitis, severe
skin disorder, venous thromboembolism, infusion reaction at any
time, infusion reaction within 24 hours, and cardiac disorders (eg,
atrial fibrillation, bradycardia, and premature ventricular contrac-
tion) and were treated as TRAEs of special interest. Each TRAE of
special interest consisted of an aggregation of TRAEs with related
preferred terms. Survival rate at 6 and 12 months after the initiation
of nivolumab was calculated as the proportion of patients who were

confirmed to be alive at 6 and 12 months, respectively.
2.5 | Statistical analysis
The SAF consisted of patients who received one or more doses of

nivolumab (Figure 1). The effectiveness analysis set consisted of

patients in the SAF excluding those with an indication other than



YAMAMOTO ET AL.

LLERVWIITSN Cancer Science

NSCLC, patients on first-line treatment, and patients with a devia-
tion from the nivolumab dosing regimen (Figure 1).

Subgroup analysis based on patient characteristics (Table S1) was
carried out on the incidence of TRAEs. Fisher's exact test, Wilcoxon
rank sum test, or X2 test was used to compare between the sub-
groups. To identify patient characteristics that could affect the de-
velopment of TRAEs of special interest occurring at a frequency of
5% or more, competing risk analyses were undertaken using the Fine
and Gray proportional subdistribution hazards model.!! The details
of model selection are provided in Document S1 and Tables $2-S5.
All statistical analyses were carried out using SAS statistical soft-
ware (SAS Institute Japan) version 9.4 TS1M4.,

3 | RESULTS

3.1 | Patient characteristics

A total of 3789 patients who registered between 17 December
2015 and 31 March 2016 were targeted for inclusion in this study;
of these, 3612 were selected for collection of case report forms.
A total of 3601 patients were included in the safety analysis, and

3570 were included in the effectiveness analysis (Figure 1). The

Registered patients registered between 17 December 2015 and
30 June 2019
N =22 081

Patients registered by 31 March 2016 were targeted for collection of
case report forms
n = 3789

reasons for exclusion from the safety analysis were no nivolumab
dose received (n = 6) and consent for inclusion in this publication
was not provided (n = 5). A total of 31 patients were excluded from
the effectiveness analysis because they had not received prior
chemotherapy treatment (n = 29) and off-label use of nivolumab
(primary malignant melanoma of the lung, n = 1; kidney cancer,
n = 1). The majority of patients in the safety analysis were male
(71.9%), aged less than 75 years (81.8%), with a smoking history
(73.8%) (Table 1). Patients with an ECOG PS 2-4 (22.4%) were in-
cluded in this study. The main NSCLC histological type was ad-
enocarcinoma (66.0%), and metastasis was present in 79.6% of
patients. Previous or comorbid liver disease was reported by 6.3%
of patients, and previous or comorbid ILD was reported by 6.1% of
patients. The majority of patients (78.2%) were on their third line
of treatment.

3.2 | Nivolumab treatment

The median (range) number of nivolumab doses received by patients
in the SAF was four (1-46) (Table Sé). For patients aged 75 years or
older, the median (range) was four (1-41), and for those patients with
an ECOG PS 2-4, the median (range) was two (1-31).

Excluded patients (n = 177)

» Nivolumab not used (n = 168)

* Duplicate patients (n = 2)

« Study cooperation could not be obtained (n = 7)

Selected for collection of case report forms
n=3612

Excluded from safety analysis set (n = 11)
* Nivolumab not used (n = 6)
» Consent not provided to be included in publication (n = 5)

Safety analysis set
n =3601

Excluded from effectiveness analysis set (n = 31)
» No prior chemotherapy treatment received (n = 29)
« Off-label use (primary malignant melanoma of the lung; kidney cancer) (n = 2)

Effectiveness analysis set
n = 3570

FIGURE 1 Patient flow diagram showing the recruitment of Japanese patients with non-small-cell lung cancer treated with nivolumab
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TABLE 2 Treatment-related adverse events (any grade)
occurring at an incidence of 2% or higher either before approval

TABLE 1 Characteristics of Japanese patients with non-small-
cell lung cancer treated with nivolumab

or during this postmarketing surveillance (PMS) of nivolumab in

Characteristic N =3601 Japanese patients with non-small-cell lung cancer
Sex Japanese phase
Male 2590(71.9) System organ class Il studies”*° PMS study
Female 1011 (28.1) Preferred term, n (%) (N =111) (N =3601)
Age Blood and lymphatic system disorders
<75 years 2944 (81.8) Anemia 3(2.7) 18 (0.5)
>75 years 657 (18.2) Endocrine disorders
ECOG PS Hyperthyroidism 2(1.8) 80(2.2)
0-1 2793 (77.6) Hypothyroidism 7 (6.3) 205 (5.7)
2-4 807 (22.4) Metabolism and nutritional disorders
Unknown 1(<0.1) Hyponatremia 4(3.6) 14 (0.4)
Smoking history Decreased appetite 16 (14.4) 80(2.2)
Nonsmoker 871(24.2) Nervous system disorders
Current or past smoker 2656 (73.8) Dizziness 4 (3.6) 5(0.1)
Unknown 74 (2.1) Dysgeusia 3(2.7) 11 (0.3)
Histology Respiratory, thoracic, and mediastinal disorders
Adenocarcinoma 2378 (66.0) Interstitial lung disease 5(4.5) 232 (6.4)
Squamous cell carcinoma 1020 (28.3) Oropharyngeal pain 3(2.7) 0(0)
Other 237 (6.6) Gastrointestinal disorders
Previous or comorbid disease Constipation 6 (5.4) 17 (0.5)
Liver 228(6.3) Diarrhea 6(5.4) 160 (4.4)
Kidney 172 (4.8) Nausea 11(9.9) 48(1.3)
ILD 221(6.1) Stomatitis 4(3.6) 20 (0.6)
Thyroid 168 (4.7) Vomiting 5 (4.5) 18 (0.5)
Autoimmune disease 127 (3.5) Hepatobiliary disorders
Abnormal findings on chest imaging (CT) Hepatic function abnormal 1(0.9) 87 (2.4)
Yes 777 (22.6) Skin and subcutaneous tissue disorders
No 2648(77.2) Dermatitis acneiform 5(4.5) 10 (0.3)
Unknown 7(0.2) Erythema 3(2.7) 6(0.2)
Metastasis 2867 (79.6) Itching 7 (6.3) 62(1.7)
Treatment line Pruritus 16 (14.4) 134 (3.7)
Second 748 (20.8) Rash maculopapular 6(5.4) 13 (0.4)
Third 2816 (78.2) Musculoskeletal and connective tissue disorders
Number of nivolumab doses received, median 4 (1-46) Arthralgia 5(4.5) 19 (0.5)
(range) Myalgia 4(3.6) 18 (0.5)
Note: Data are n (%), except where indicated. General disorders and administration site conditions
Abbreviations: CT, computed tomography; ECOG, Eastern Cooperative Fatigue 10 (9.0) 23 (0.6)
Oncology Group; ILD, interstitial lung disease; PS, performance status.
Malaise 16 (14.4) 109 (3.0)
33 | Safety Peripheral edema 3(2.7) 11 (0.3)
Pyrexia 16 (14.4) 128 (3.6)
The overall incidence of TRAEs (any grade) was 47.1% (1697/3601 Investigations
patients); TRAEs occurring at an incidence of 2% or higher in either Alar.1ine aminotransferase 3(27) 92(2.6)
the PMS or phase Il clinical studies”? are presented in Table 2. The increased
Aspartate aminotransferase 4 (3.6) 117 (3.2)

most frequent TRAEs by preferred term occurring in more than
4% of patients in the SAF were ILD (6.4%), hypothyroidism (5.7%),
and diarrhea (4.4%). The incidence of TRAEs of grade 3 or higher
was 15.9%. Overall, 87.0% of patients had discontinued treatment

increased

(Continues)
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TABLE 2 (Continued)

Japanese phase

System organ class Il studies®*° PMS study
Preferred term, n (%) (N=111) (N =3601)
Blood creatinine 4(3.6) 14 (0.4)

phosphokinase increased
Blood creatinine increased 4(3.6) 20 (0.6)
Eosinophil count increased 3(2.7) 7(0.2)
Lymphocyte count decreased 9(8.1) 1(0.0)
Injury, poisoning, and procedural complications
Infusion-related reaction 3(2.7) 127 (3.5)

Note: Classified using the Medical Dictionary for Regulatory Activities/
Japanese version 21.1.

with nivolumab; reasons for discontinuation were progression of
the underlying disease (including death) (48.9%), lack of effective-
ness (31.3%), an AE (17.9%), changing treating hospital (1.7%), other
(1.5%), and effectiveness confirmed (1.2%). For 96 deaths, a relation-
ship to nivolumab could not be ruled out. The most common TRAEs
resulting in death were ILD (n = 27), disseminated intravascular co-
agulation (n = 6), pneumonia (n = 6), and lung disorder (n = 6).

In patients aged 75 years or older (18.2%), the incidence of
TRAEs of grade 3 or higher was 16.4%. Treatment-related AEs oc-
curring at grade 3 or higher in five or more patients aged 75 years
or older were ILD (3.3%), pneumonia (1.2%), diarrhea (0.9%), and he-
patic function abnormal (0.8%) (Table S7). In patients with an ECOG
PS 2 or higher (22.4%), the incidence of TRAEs grade 3 or higher
was 17.8%. Treatment-related AEs occurring at grade 3 or higher in
five or more patients with an ECOG PS 2 or higher were: ILD (3.2%),
pneumonia and increased alanine aminotransferase (0.7% each),
and bacterial pneumonia, pneumonitis, abnormal hepatic function,
malaise, and increased y-glutamyltransferase (0.6% each) (Table S8).
In patients with an ECOG PS 3 or higher (5.6%), the main TRAEs
of grade 3 or higher in three or more patients were ILD (3.0%) and
pneumonia (1.5%) (Table S9).

Multiple patient characteristics were shown to have a statisti-
cally significant effect on the incidence of TRAEs (Table $10), includ-
ing ECOG PS, smoking history, medical history, previous or comorbid
disease (liver, kidney, heart, lungs, thyroid gland, ILD, emphysema/
chronic obstructive pulmonary disease, and lung infection), and ab-
normal findings on chest imaging (X-ray and CT). The incidence of
TRAEs was low in patients with poor ECOG PS, and a statistically
significant difference was observed (ECOG PS 1-4, Wilcoxon rank
sum test, P = .0409; ECOG PS 0-1 vs 2-4, Wilcoxon rank sum test,
P =.0003) (Table S10).

3.4 | Treatment-related AEs of special interest
In this PMS, each TRAE of special interest consisted of an aggre-

gation of TRAEs with related preferred terms. Any-grade TRAEs of

special interest occurring at a frequency of 5% or higher in the PMS

were ILD (9.6%), infusion reaction (9.6%), thyroid dysfunction (9.1%),
liver dysfunction (7.9%), infusion reaction within 24 hours (5.6%), and
colitis/severe diarrhea (5.5%) (Table 3). Compared with the Japanese
phase Il clinical studies, ILD was the only TRAE of special interest
(any grade) that occurred at more than one percentage point higher
frequency in the PMS (Table 3). In comparison with the international
phase Il clinical studies, TRAEs of special interest (any grade) oc-
curring at more than one percentage point higher frequency in the
PMS were ILD, liver dysfunction, thyroid dysfunction, and adrenal
disorder.

Time to onset for the TRAEs of special interest is shown in
Figure 2. Median (range) time to onset for TRAEs of special interest
occurring at a frequency of 5% or more in the PMS was 55 (1-365)
days for ILD, 57 (1-344) days for thyroid dysfunction, 30 (1-344) days
for liver dysfunction, 16 (1-338) days for infusion reaction, 2 (1-338)
days for infusion reaction within 24 hours, and 48 (1-329) days for

colitis/severe diarrhea.

3.5 | Risk factors for TRAEs of special interest
occurring at a frequency of 5% or more

Patient characteristics that were identified by multivariate analyses
as risk factors for the development of ILD, liver dysfunction, thy-
roid dysfunction, and colitis/severe diarrhea are shown in Table 4.
Statistically significant risk factors were identified for the develop-
ment of ILD (previous or comorbid ILD, abnormal findings on chest
imaging [CT], and a smoking history), liver dysfunction (previous or
comorbid liver disease, a smoking history, and presence of metasta-
sis), thyroid dysfunction (previous or comorbid thyroid disease and
ECOG PS), and colitis/severe diarrhea (treatment line 2 vs 23). The
incidence of ILD was: 25.3% and 8.5% for those with and without
previous or comorbid ILD, respectively; 16.0% and 7.8% for those
with and without abnormal findings on chest imaging (CT), respec-
tively; and 10.7% and 6.2% for those with a smoking history (current
or past smoker) and without a smoking history (nonsmoker), respec-
tively (Table S11).

3.6 | Effectiveness

The 6- and 12-month survival rates were 58.0% and 40.7%, respec-
tively. The survival rate after 12 months by ECOG PS was 48.0%,
14.9%, and 9.2% for PS 0-1, PS 2, and PS 3-4, respectively.

4 | DISCUSSION

This is the first PMS in Japan to evaluate the safety and effectiveness
of an ICl in more than 3000 patients with unresectable advanced or
recurrent NSCLC in clinical practice. Results of this study have con-
firmed that the occurrence of TRAEs—especially TRAEs described

as important identified risks—in clinical practice was comparable to
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TABLE 3 Treatment-related adverse events (TRAESs) of special interest in postmarketing surveillance (PMS) compared with Japanese
phase Il and international phase Il clinical studies of nivolumab for non-small-cell lung cancer

Japanese phase |l studies®*° International phase IlI studies”®

PMS (N = 3601)° (N =111)° (N = 418)°
TRAES of special interest® Any grade Grade 23 Any grade Grade 23 Any grade Grade 23
ILD? 344 (9.6) 141 (3.9) 8(7.2) 2(1.8) 16 (3.8) 4(1.0)
Myasthenia gravis/myositis 10 (0.3) 5(0.1) 0 (0) 0(0) 1(0.2) 1(0.2)
Colitis/severe diarrhea 199 (5.5) 52(1.4) 7(6.3) 1(0.9) 33(7.9) 3(0.7)
Type 1 diabetes 13 (0.4) 12 (0.3) 0 (0) 0(0) 0(0) 0 (0)
Liver dysfunction 285(7.9) 72 (2.0) 11 (9.9) 2(1.8) 21(5.0) 4(1.0)
Thyroid dysfunction 326 (9.1) 12 (0.3) 15 (13.5) 0(0) 32(7.7) 0 (0)
Nerve disorder 27(0.7) 6(0.2) 2(1.8) 0(0) 5(1.2) 0(0)
Renal disorder 53(1.5) 10 (0.3) 6(5.4) 0(0) 11 (2.6) 1(0.2)
Adrenal disorder 48(1.3) 16 (0.4) 2(1.8) 0(0) 0(0) 0(0)
Encephalitis 3(0.1) 2(0.1) 0(0) 0(0) 1(0.2) 1(0.2)
Severe skin disorder 16 (0.4) 9(0.2) 0(0) 0(0) 2(0.5) 1(0.2)
Venous thromboembolism 22 (0.6) 10 (0.3) 1(0.9) 0(0) 1(0.2) 1(0.2)
Infusion reaction (within 24 h) 201 (5.6) 12(0.3) NA NA NA NA
Infusion reaction 346 (9.6) 38(1.1) 30 (27.0) 1(0.9) 89 (21.3) 4(1.0)
Cardiac disorders 27(0.7) 11(0.3) 2(1.8) 0(0) 7(1.7) 2(0.5)

Abbreviations: ILD, interstitial lung disease; NA, not available.
Includes all adverse events related to the TRAEs of special interest.
PSafety analysis set.

“Analysis period was from the start date of study drug to 28 days after the final study drug administration or the start date of posttreatment after the

final study drug administration, whichever was earlier.

Yncludes the preferred terms: bronchiolitis, eosinophilic pneumonia, ILD, lung disorder, lung infiltration, organizing pneumonia, pneumonitis,
pulmonary alveolar hemorrhage, pulmonary fibrosis, diffuse alveolar damage, and radiation pneumonitis.

that of clinical trials, and that no new safety concerns were identi-
fied.?1%12 These results support the approval of nivolumab for the
treatment of Japanese patients with unresectable and advanced
NSCLC.

Interstitial lung disease is an AE that has a high reporting rate
in Japan compared with other countries*® and is an immune-related
AE associated with nivolumab treatment of patients with NSCLC.'
Therefore, the expression rate of ILD was expected to be high in
this Japanese PMS. The incidence rate of ILD in this study was
9.6%, which is high in comparison with other real-world studies of
nivolumab treatment in non-Japanese patients. In an Italian cohort
of nivolumab-treated patients with squamous NSCLC, the incidence
of pneumonitis (any grade) was 1.0%, and in a cohort of Galician
patients with NSCLC, the incidence was 2.7%.>° The incidence of

ILD was also lower in the two Japanese phase Il studies combined

(N = 111) than in the PMS (Table 3). The higher incidence of ILD in
the PMS could be due to the inclusion of patients with a medical his-
tory of ILD or pulmonary fibrosis in the PMS, and—as we have shown
in this report—a history of ILD or abnormal findings on chest imag-
ing (CT) are risk factors for the development of ILD with nivolumab
treatment. In the Japanese phase Il studies, patients with a history
of ILD or pulmonary fibrosis were excluded, and this could explain
the lower incidence of ILD in the combined Japanese clinical studies.

Thyroid dysfunction caused by ICls is a common immune-related
AE.YY The incidence of thyroid dysfunction observed in the PMS
was 9.1% compared with 13.5% in the combined Japanese phase Il
studies, and the median time to onset was 57 days compared with
85 days, respectively. Clinical trials are carried out according to a
schedule and must adhere to defined testing procedures. In compar-

ison, PMS facilities will differ in the method and frequency of testing

FIGURE 2 Summary statistics of time to onset of treatment-related adverse events of special interest during postmarketing surveillance
(PMS) of Japanese patients with non-small-cell lung cancer treated with nivolumab, the Japanese phase Il clinical studies (ONO-4538-05
and ONO-4538-06),”'° and the international phase Il studies (CheckMate 017 and CheckMate 057).”8 2If an adverse event of special
interest occurred more than once in the same patient, the earliest onset date was included in the analysis. bThe period from the start date of
nivolumab treatment to 28 days after the final treatment with nivolumab or the start date of postnivolumab treatment, whichever is earlier.
“The analysis period was from first treatment with nivolumab to 30 days after the final treatment with nivolumab. Dashed line indicates the
end of the observation period (12 months) for the PMS study. Abbreviations: ILD, interstitial lung disease; max, maximum; min, minimum
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TABLE 4 Risk factors (multivariate analysis) for treatment-related adverse events (TRAESs) of special interest occurring at a frequency of
5% or higher in Japanese patients with non-small-cell lung cancer (NSCLC) treated with nivolumab

TRAE of special interest

Patient characteristic Comparison HR (95% Cl)
ILD?
Sex Male vs female 1.03 (0.74-1.44)
Smoking history Current or past smoker vs nonsmoker 1.47 (1.01-2.15)
Previous or comorbid ILD Yes vs no 2.62 (1.85-3.70)
Previous or comorbid emphysema/COPD Yes vs no 1.33 (0.98-1.80)
Abnormal finding other than lung cancer on Yes vs no 1.36 (1.02-1.81)
chest imaging (CT)
Past treatment for NSCLC (surgery) Yes vs no 1.12 (0.88-1.43)
Liver dysfunction
Smoking history Current or past smoker vs nonsmoker 1.44 (1.06-1.95)
Previous or comorbid liver disease Yes vs no 2.24 (1.58-3.19)
Presence of metastasis Yes vs no 1.66 (1.16-2.36)
Thyroid dysfunction
ECOG PS 2-4vs 0-1 0.50 (0.36-0.70)
Previous or comorbid thyroid disease Yes vs no 2.92 (2.06-4.14)
Colitis/severe diarrhea
Sex Male vs female 0.81 (0.54-1.20)
Age 275 vs <75 years 1.08 (0.76-1.54)
ECOG PS 2-4vs 0-1 0.97 (0.69-1.37)
Smoking history Yes vs no 1.21 (0.78-1.88)
NSCLC histology Nonsquamous cell carcinoma vs squamous cell 0.89 (0.64-1.22)
carcinoma
Previous or comorbid autoimmune disease Yes vs no 0.88 (0.39-2.00)
Presence of metastasis Yes vs no 1.06 (0.73-1.52)
Treatment line 2" ys 23 1.48 (1.07-2.03)

Note: Analysis results using Fine and Gray multivariate analysis.

Abbreviations: Cl, confidence interval; COPD, chronic obstructive pulmonary disease; CT, computed tomography; HR, hazard ratio; ILD, interstitial

lung disease.

Includes the preferred terms: bronchiolitis, eosinophilic pneumonia, ILD, lung disorder, lung infiltration, organizing pneumonia, pneumonitis,
pulmonary alveolar hemorrhage, pulmonary fibrosis, diffuse alveolar damage, and radiation pneumonitis.

for events such as thyroid dysfunction; therefore, the PMS might not
be able to accurately follow the occurrence of such events, which is
a limitation of this study. This difference in testing schedules could
partly explain the difference in the median time to onset of thyroid
dysfunction between the PMS and the clinical studies.

The CheckMate 153 phase llIb/IV study assessed nivolumab
treatment in patients with advanced NSCLC and included patients
with poor ECOG PS status (ECOG PS 2) and patients with advanced
age (70 years and older).?° The incidence of TRAEs of grade 3 or
higher in CheckMate 153 was 12% for patients with an ECOG PS
2 and 14% for patients aged 70 years or more. This PMS also in-
cluded patients with poor ECOG PS (scores 2-4) and elderly patients
(aged 75 years or more). The incidence rate for TRAEs of grade 3 or
higher was 17.8% in patients with an ECOG PS 2 or higher and 16.4%
in elderly patients aged 75 years or older. These rates were simi-
lar to that observed for the whole PMS patient population (15.9%).

Interestingly, in this study an ECOG PS 2-4 was negatively associ-
ated with thyroid dysfunction (hazard ratio, 0.50 [95% confidence
interval, 0.36-0.70]). We hypothesize that the reduced risk of thy-
roid dysfunction for this patient subgroup might be a consequence
of their shorter treatment period, as indicated by the lower median
number of nivolumab doses received by patients with poor ECOG PS
compared with the whole patient population (Table S6). Advanced
age was not a risk factor for any TRAE of special interest, and the
median number of nivolumab doses received by elderly patients in
the PMS was the same as that for the whole population.

The 1-year OSrates observed in the international phase Il studies
of nivolumab in patients with advanced nonsquamous (CheckMate
057) and squamous (CheckMate 017) NSCLC were 51% and 42%,
respectively,”® and in the Japanese phase Il studies in patients with
advanced or recurrent nonsquamous and squamous NSCLC were
68% and 71.4%, respectively.c”’10 In CheckMate 153, which included
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elderly patients (=70 years) and patients with a poor ECOG PS of
2, the 1-year OS rate was 43%.%° In a real-world study in an Italian
cohort of nivolumab-treated patients with squamous NSCLC, the 1-
year OS rate was 39%,'° and in a real-world study of lung cancer
patients in France, the 1-year OS rate was higher at 48.6%.%! In the
PMS, the 12-month survival rate was 40.7% for the whole popula-
tion, which included heavily treated patients (three treatment lines),
elderly patients, and patients with poor ECOG PS. Although a direct
comparison of the survival rate in the PMS and those in the clini-
cal studies should not be made because of different methodologies
used to calculate the rates, these results indicate that the benefit of
nivolumab treatment in the real-world setting is comparable to the
benefits observed in several other studies.

A strength of this study is that the results are derived from
real-world data based on a large study cohort of more than 3000
Japanese patients, which enabled the surveillance of the safety and
effectiveness of nivolumab in patients with advanced and recurrent
NSCLC. Moreover, the large cohort size enabled subgroup analyses.
Limitations of this study were the absence of a control or compar-
ator drug and the fact that the follow-up/observation period was
limited to 12 months.

In conclusion, the safety profile of nivolumab in Japanese pa-
tients with NSCLC in this PMS was similar to that in clinical studies,

and no new safety concerns were identified.
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