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Abstract
Nivolumab 3 mg/kg every 2 weeks (Q2W) has been approved in Japan for various 
cancers; however, use of a flat dose is expected to simplify dosing and administration. 
A quantitative clinical pharmacology approach was used to assess the benefit-risk 
profile of nivolumab 240 mg Q2W relative to the approved dose of nivolumab 3 mg/
kg Q2W in Japanese patients. Three exposure-response safety analyses were per-
formed for adverse events that led to discontinuation/death, were grade 3 or higher, 
and were immune-mediated and grade 2 or higher for Japanese patients diagnosed 
with one of multiple tumor types. Exposure-response analyses of efficacy were 
evaluated for overall survival and objective response rate. Exposures of nivolumab 
240 mg Q2W were 37% higher than those of nivolumab 3 mg/kg Q2W in Japanese 
patients across the tumor types analyzed. Predicted safety profiles at the two doses 
differed by less than 2% across tumor types for adverse events leading to discon-
tinuation/death, adverse events of grade 3 or higher, or immune-mediated adverse 
events of grade 2 or higher. In addition, the predicted 1-year and 2-year overall sur-
vival rates, the mean overall survival and the objective response rates were compara-
ble between the doses regardless of the tumor type analyzed. Overall, these results 
demonstrated that the benefit-risk of nivolumab 240 mg Q2W was comparable to 
that of the previously approved 3 mg/kg Q2W dosing regimen, and was the basis for 
the approval of the 240 mg Q2W as an alternative dosing regimen for treatment in 
Japanese patients across multiple tumor types.

K E Y W O R D S

cancer immunotherapy, clinical pharmacology, flat dosing, Japanese patients, nivolumab

www.wileyonlinelibrary.com/journal/cas
mailto:﻿
https://orcid.org/0000-0002-7785-4376
https://orcid.org/0000-0003-2552-0240
mailto:mayu.osawa@bms.com


     |  529BEI et al.

1  | INTRODUC TION

Nivolumab is a fully human IgG4 monoclonal antibody that binds 
programmed death 1 (PD-1) on activated T cells to act as an antag-
onist and potentiate T-cell responses.1 The first global approval for 
nivolumab was in Japan in 2014 for the treatment of unresectable 
melanoma.2 Nivolumab is now approved for first-line treatment of 
patients with unresectable or metastatic melanoma (as monother-
apy or in combination with ipilimumab) and as a second-line agent 
for patients with metastatic non–small cell lung cancer (NSCLC), 
advanced renal cell carcinoma (RCC), classical Hodgkin lymphoma 
(cHL), squamous cell carcinoma of the head and neck (SCCHN), and 
urothelial cancer (UC) in the United States and the European Union, 
as well as for metastatic colorectal cancer and hepatocellular car-
cinoma in the United States.3 In addition, nivolumab was recently 
approved as an adjuvant treatment for patients with completely re-
sected melanoma in the United States.3

Nivolumab was initially approved at a weight-based dose of 
2 mg/kg every 3 weeks in Japan2 and 3 mg/kg every 2 weeks (Q2W) 
in the United States and the European Union.4 Use of nivolumab at 
3 mg/kg Q2W in Japan was approved after its efficacy and safety 
were demonstrated in Japanese patients.5 Evaluation of pharmaco-
kinetics in patients with solid tumors has shown that 1, 3 and 10 mg/
kg doses of nivolumab result in somewhat higher exposure (reflected 
by maximum plasma concentration and area under the concentra-
tion-time curve) in Japanese and Korean patients versus those from 
the United States but that these small differences would not be ex-
pected to have an impact on efficacy or safety.6

Investigations into exposure levels for monoclonal antibody 
therapy found that most of these antibody treatments demonstrate 
relatively flat dose-response relationships,7-10 suggesting that a 
body-weight-based regimen may not be necessary. It has also been 
shown that body-weight-based dosing does not always offer an ad-
vantage over flat dosing for decreasing exposure variability and that 
the pharmacokinetic variability from either a flat-dose or a body-
weight regimen is moderate when considering resulting pharmaco-
dynamics, efficacy and safety.11 Specifically, an exposure-response 
(E-R) analysis of nivolumab in previously untreated patients with 
advanced melanoma reported that the time-averaged concentration 
after the first dose of nivolumab is not a significant predictor of over-
all survival (OS) in patients with advanced melanoma treated with 
doses ranging between 0.1 and 10 mg/kg every 2 weeks.12 Similar 
results have been reported from E-R analyses of data from patients 
with NSCLC, where no significant association between nivolumab 
exposure and OS or toxicity was found.10

A potential benefit of flat dosing is simplified administration of 
a drug across a wide range of tumor types, providing greater con-
venience to healthcare providers by helping to facilitate dosing 
calculations and drug preparation, improving patient compliance, 
and possibly helping to reduce healthcare costs.4,9,13,14 In addition, 
preparation of a body-weight dose may result in excess drugs being 
prepared, which could be avoided with a flat dose. Lack of excess 
drug will help reduce both the waste of product and the potential 

for inappropriate use of prepared medicine between patients.14 For 
example, improper use of a single prepared medication vial has been 
associated with infection events and outbreaks in the outpatient 
setting.16 Of 26 infection outbreaks that occurred due to unsafe in-
jection practices in healthcare facilities, 73% were associated with 
sharing a single prepared vial with more than one patient.15

Given that nivolumab has linear PK over a dose range of 0.1 to 
10 mg/kg across multiple tumor types, the 240 mg Q2W regimen 
has been proposed based on the approximate median body weight 
of 80 kg for subjects treated in nivolumab clinical trials (N = 3458).4 
Most phase 3 clinical trials for multiple tumor types are currently 
conducted with 240 mg flat dose. ICH E17 states that the dose regi-
mens in confirmatory multi-regional clinical trials should in principle 
be the same in all participating ethnic population unless earlier trial 
data show a clear difference in dose-response and/or exposure-re-
sponse relationships for an ethnic population.17 Based on a demon-
stration of the similarity of predicted exposure and efficacy/safety 
responses in population pharmacokinetic (PPK) and E-R analyses,4,13 
a 240 mg flat dose is selected and investigated for a Japanese popu-
lation as well as a non–Japanese population in accordance with ICH 
E17.

Data from both global and regional Japanese studies were used 
to conduct the E-R analyses presented here to characterize the re-
lationship between nivolumab exposure and its efficacy and safety 
in the Japanese population and to assess the potential impact of 
changing from a 3 mg/kg Q2W dose to a 240 mg Q2W dose. Efficacy 
outputs were generated for patients diagnosed with advanced mela-
noma, squamous (SQ) or non–squamous (NSQ) NSCLC, or RCC, and 
safety outputs were generated for the total Japanese population 
across a range of tumor types. Specifically, safety, OS, and objective 
response rate (ORR) of nivolumab at the flat dose of 240 mg Q2W 
were compared to those of the 3 mg/kg Q2W body-weight-normal-
ized dose in global and Japanese patient populations.

2  | MATERIAL S AND METHODS

2.1 | Patient population

Data from 10 global studies and 5 regional studies (ONO-4538-01, 
ONO-4538-02, ONO-4538-05, ONO-4538-06 and ONO-4538-08) 
of Japanese patients with various cancers (eg, melanoma, NSCLC, 
RCC, colorectal cancer, cHL, UC and SCCHN) were used in the safety 
and efficacy analyses described here. Doses for the analyses ranged 
from 1 to 10 mg/kg. Study descriptions and study numbers, number 
of Japanese patients and analysis type are all displayed in Table S1.

2.2 | Pharmacokinetic model

A previously developed PPK mode12 was used to determine 
nivolumab exposure. The PPK model consisted of a linear, two-
compartment pharmacokinetic model with zero-order intravenous 
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infusion and first-order elimination with time-varying clearance. 
In the PPK model, 3939 patients (including 420 Japanese patients) 
were involved in PPK modeling and simulations. All exposure met-
rics (including Cavgd28, Cmind28, Cmin1, Cmax1, Cavg1, Cavgss, 
Cminss and Cmaxss) were determined from maximum a posteriori 
estimates of individual pharmacokinetic parameters after a flat dose 
and weight-based dosing. The E-R analyses used log-transformed 
Cavgd28 (time-averaged concentration of nivolumab over the first 
28  days, or two doses administered Q2W) as the exposure meas-
ure. This measure was selected to avoid potentially confounding the 
E-R analysis by changes in exposure due to time-varying clearance, 
which has been shown to be associated with an efficacy response.18 
Cavgd28 was log-transformed because it spanned more than a 10-
fold range.

2.3 | Exposure-response analysis of safety

Three safety endpoints were selected to investigate a broad spec-
trum of clinically relevant adverse events (AE) and any potential 
differences between the two doses in global and Japanese stud-
ies (Table S1): AE that led to discontinuation (excluding those due 
to disease progression) or death (AE-DC/D); grade 3 or higher AE 
(AE-Grade 3+); and grade 2 or higher immune-mediated AE (AE-IM 
Grade 2+). A logistic regression model was developed using data 
from 2560 global patients, which was updated to include data from 
273 Japanese patients to predict safety outcomes. In this model, the 
probability that patient i will experience an AE is given by:

where Xi represents the predictor variables and βo and β are the esti-
mated parameters of the model.

2.4 | Exposure-response analysis of efficacy

Both OS and ORR were used as efficacy endpoints to assess and 
compare predicted efficacy of nivolumab 240 mg Q2W and 3 mg/kg 
Q2W in the noted global and Japanese studies (Table S1). Separate 
models for OS and ORR were developed from studies of patients 
diagnosed with melanoma, NSCLC (SQ and NSQ) or RCC. E-R mod-
els of OS and ORR that included 1749 and 1710 patients, respec-
tively, now included 134 Japanese patients from regional studies. 
Relationships between nivolumab exposure and OS and ORR, ad-
justed for previously identified covariate (ie, sex, age, body weight, 
region, performance status, risk score, prior treatment, programmed 
death ligand 1 status, tumor status/stage, M-stage, baseline cell 
counts, lactate dehydrogenase [LDH] level and baseline clearance) 
effects, were described by a Cox proportional hazards model and 
a logistic regression model, respectively. The probability of achiev-
ing objective response (ORes) was described by a logistic regression 

model similar to that used to describe the probability of experiencing 
a safety event. The hazard of death of a particular patient (i) in the 
Cox proportional hazards model of OS is given by:

with ho(t) as the baseline hazard function, Xi the vector of predictor 
variables and β the vector of coefficients.

Individual survival probabilities for each patient were averaged 
to obtain a predicted OS curve, and mean survival probabilities at 
1 and 2 years for each dose were also predicted. The predicted re-
sponse rates for each dose were compared with that of control arms 
(ie, standard of care).

After model qualification by a visual predictive check, the models 
were used to predict hazard and odds ratios (200 and 1000 times, 
respectively, for OS and ORR) for each dose regimen. The median 
values and 95% confidence intervals (CI) were summarized and 
compared.

2.5 | Safety and efficacy predictor

Various predictor variables (ie, body weight, age, sex, performance 
score, line of therapy and tumor type baseline clearance), in addi-
tion to nivolumab exposure, were assessed to estimate whether 
each would have an impact on the safety or efficacy of nivolumab 
treatment. An increased or decreased risk was determined based on 
hazard ratios. If a 95% CI range included 1.0, then the associated 
variable was not considered a significant prognostic factor for safety 
or efficacy. For example, a hazard ratio <1.0 for body weight and 
a CI range that does not include 1.0 would suggest a significantly 
increased risk for patients with a lower body weight. The variables 
assessed included log-transformed Cavgd28, multiple baseline char-
acteristics, prior treatment and tumor type (safety only). Ethnicity 
(Japanese vs non–Japanese) was evaluated as a covariate for mela-
noma and NSCLC (SQ and NSQ) in the efficacy analysis.

3  | RESULTS

3.1 | Comparisons of nivolumab exposure

The geometric mean and median of nivolumab exposure for E-R 
safety analyses (Table 1) were computed for 273 Japanese patients 
enrolled in 9 different studies (Table S1) using a previously described 
PPK model (see Materials and Methods) to compare predictions of 
safety and efficacy of nivolumab treatment at 240  mg Q2W and 
3  mg/kg Q2W. The baseline body weight of Japanese patients 
ranged from 33 kg to 105 kg, with a median body weight of 57.3 kg 
(Figure S1). Overall, exposure was higher for the 240 mg Q2W dose 
compared with the 3 mg/kg Q2W dose; specifically, the geometric 
mean Cavgd28 was 37% higher. When exposure was assessed in 
the E-R efficacy analysis across tumors in 134 Japanese patients, 

logitPri= log
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)
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(
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a similar trend of a 28% to 35% increase in mean exposure was ob-
served for the flat dose relative to the body-weight dose (Table S2).

3.2 |  Exposure-response analysis of safety

Previous E-R models indicate that there is a flat exposure-safety rela-
tionship across tumor types from dose levels ranging from 0.1 mg/kg 
to 10 mg/kg. In this study, the E-R safety model predicted that, rela-
tive to nivolumab 3 mg/kg Q2W, the slightly higher range of Cavgd28 
produced by 240 mg Q2W in Japanese patients may result in either 
no change or a negligible increase (≤2% difference, not statistically 
significant) in the proportion of patients who may have an AE-DC/D, 
AE-Grade 3+ or AE-IM Grade 2 + for all tumor types (Figure 1). As 
demonstrated in the summary of each safety endpoint, the predicted 
proportion of AE was comparable for all tumor types assessed.

Baseline characteristics, line of therapy, nivolumab dose (via 
Cavgd28) and tumor type were analyzed to determine any effect of 
these variables on safety by estimating the risk of AE-DC/D, AE-Grade 
3+ and AE-IM Grade 2 + occurrence for the total study populations, 
including Japanese patients (Table S3). The odds ratios for nivolumab 
Cavgd28 to cause either an AE-DC/D or AE-Grade 3+ were 1.23 and 
0.91, respectively. The 95% CI for these ratios included 1, indicating 
that increasing the nivolumab dose did not significantly impact the 
occurrence of AE-DC/D or AE-Grade 3+ in the tumor types assessed 
here. A slightly higher risk for AE-IM Grade 2+ in patients with a higher 
nivolumab exposure (odds ratio 1.01; 95% CI 1.00, 1.01) was predicted, 
which may be due to the interaction of nivolumab with the immune 
system (discussed further below). Lower body weight was mildly as-
sociated with an elevated risk of developing an AE-DC/D (odds ratio 
0.98; 95% CI 0.97, 0.98). Having a performance score >0, more than 
one line of previous therapy and an increased clearance level were all 
identified as factors associated with a significantly increased chance of 
developing an AE-DC/D or an AE-Grade 3+.

3.3 | Exposure-response analysis of efficacy

Prediction of mean 1-year and 2-year OS probabilities based on 
the 240 mg Q2W or 3 mg/kg Q2W dosages is presented in Table 2. 

The mean OS for the proposed 240 mg Q2W regimen and the ap-
proved 3 mg/kg Q2W regimen was similar at both time points for 
melanoma (2-year mean OS: 0.42 [95% CI 0.34, 0.57] and 0.47 
[95% CI 0.42, 0.60], respectively) and the other tumor types. The 
predicted mean survival and 95% CI for 3 mg/kg Q2W and 240 mg 
Q2W highly overlapped in Japanese studies of patients with mela-
noma and NSCLC (SQ and NSQ) (Figure 2). ORR was also predicted 
and compared for the 240 mg Q2W and 3 mg/kg Q2W dosages in 
Japanese studies of patients with NSCLC and melanoma, and no 
differences were observed between doses within each tumor type 
assessed (Figure 3).

Various baseline variables and demographic covariates, occur-
rence of prior treatment and Cavgd28 were analyzed across tumor 
types. Inclusion of variables previously identified as significantly as-
sociated with OS, based on dose, were included to enable an unbi-
ased assessment of the E-R relationship and to determine the impact 
of each variable on survival of study patients; outcomes of these 
analyses are reported in Table S4. Hazard ratios and 95% CI suggest 
a significantly increased risk of death for both lower body weight and 
higher baseline clearance level across all four tumor types assessed. 
Elevated LDH in patients with melanoma or NSCLC (SQ and NSQ) 
and a higher Cavgd28 in patients with melanoma were each pre-
dicted to significantly increase risk of death. In patients with NSQ-
NSCLC, a decreased risk of death was identified for Japanese versus 
non–Japanese patients.

Baseline and other variables were also assessed for relation to 
ORR for melanoma, RCC or NSCLC (SQ and NSQ) and are shown 
in Table S5. Baseline clearance significantly influenced ORR across 
each tumor type assessed. Body weight and sex were found to have 
a significant effect on ORR for patients with melanoma and RCC, 
respectively. Line of therapy, programmed death ligand 1 (PD-L1) 
expression, smoking and body weight significantly influenced ORR 
in patients with NSQ-NSCLC.

4  | DISCUSSION

Recent pharmacokinetic and E-R analyses have indicated that a flat 
dose of monoclonal antibody therapy to treat cancer has a benefit-
risk profile comparable to a body-weight-based regimen,4 which 

Summary 
exposure, 
µg/mL

Geometric mean (CV%)

% 
Difference

Median (P05, P95)

240 mg 
Q2W

3 mg/kg 
Q2W 240 mg Q2W 3 mg/kg Q2W

Cavgd28 44.6 (21.4) 32.5 
(20.6)

37.2 44.8 (31.6, 
61.7)

32.8 (21.9, 45.2)

Cmind28 38.4 (27.7) 27.9 (25.8) 37.6 38.9 (23.5, 59.5) 29.3 (16.5, 41.3)

Cmax1 76.1 (21.0) 55.3 (18.3) 37.6 75.4 (54.6, 
108.0)

55.0 (40.7, 73.4)

Note: Cavgd28, nivolumab concentration over the first 28 d; Cmax1, peak concentration after 
the first dose; Cmind28, trough concentration at day 28; CV, coefficient of variation; P05, fifth 
percentile; P95, 95th percentile; Q2W, every 2 wk.

TA B L E  1   Summary of exposure in 
Japanese patients for the exposure-
response safety analysis
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led to the approval for use of nivolumab 240  mg to treat mela-
noma, NSCLC (SQ and NSQ) and RCC in the United States3 and the 
European Union.19 The data reported in this analysis expand on 
recent investigations by including additional Japanese populations 
in the E-R analyses, which can influence the flat-dose strategy for 
approved indications in the Japanese market in addition to the new 
indication for treatment with nivolumab as monotherapy or combi-
nation therapy.

A higher exposure in Japanese patients is not surprising, as 
a 240  mg flat dose corresponds to a 3  mg/kg dose in patients 

weighing 80 kg, which was the approximate median body weight 
in the global studies in melanoma, NSCLC and RCC patients,4 and 
the Japanese patient population had an average body weight of 
approximately 60 kg. However, the higher exposure predicted for 
Japanese patients receiving 240 mg Q2W is well below exposures 
with 10 mg/kg Q2W,4 which has been reported to be a safe and 
tolerable dosing regimen across tumor types.19,20 A flat dose of 
240  mg was selected as a harmonized dose across all regions, 
including Japan, to facilitate global development of nivolumab 
monotherapy across tumor types. Although this dose produces 

F I G U R E  1   The proportion of adverse 
events (AE) were predicted based on the 
240 mg Q2W or 3 mg/kg Q2W dosing 
and tumor type. A, Predicted proportion 
of AE leading to discontinuation or death. 
B, Predicted proportion of ≥grade 3 
AE. C, Predicted proportion of >grade 
2 immune-mediated AE. AE-DC/D, AE 
that lead to discontinuation (excluding 
those due to disease progression) or 
death; AE-Grade 3+, AEs ≥grade 3; AE-IM 
Grade 2+, immune-mediated AE ≥grade 
2; cHL, classical Hodgkin lymphoma; CI, 
confidence interval; MEL, melanoma; 
NSCLC, non–small cell lung cancer; NSQ, 
non–squamous; Q2W, every 2 wk; RCC, 
renal cell carcinoma; SCCHN, squamous 
cell carcinoma of the head and neck; SQ, 
squamous
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slightly higher exposures in Japanese patients compared to the 
previously approved 3 mg/kg dose, the exposure-response anal-
yses presented in this manuscript demonstrate that the bene-
fit-risk of nivolumab remains unchanged. The higher exposures 
of nivolumab do not compromise either the safety or efficacy of 
nivolumab, given the flat exposure-response relationships of effi-
cacy and safety. The 240 mg Q2W dose is being investigated for 
tumor types and indications other than those for which nivolumab 
is currently approved in Japan, and the selection of a harmonized 
dose across all regions enables global clinical development in ac-
cordance with ICH E17.

There was no significant association (the 95% CI for the odds 
ratio included 1) between Cavgd28 of nivolumab and AE-DC/D 
or AE-Grade 3+. Body weight was significantly associated with 
AE-DC/D (odds ratio 0.98 [95% CI 0.97, 0.98]). It should be noted, 
however, that body weight was not a significant predictor of AE-IM 
Grade 2+, and the E-R was also relatively flat for this measure of 
safety. AE-IM is considered to be a more relevant measure of safety 
to assess the impact of a change in nivolumab dose than AE-DC/D, 
as AE-IM is more likely to be related to the mechanism of action of 
nivolumab.21,22 Overall, the predicted safety profiles of nivolumab at 
240 mg Q2W and 3 mg/kg Q2W were comparable, and the impact of 
flat dosing on AE risk was minimal.

In patients with melanoma, the risk of death seemed to be slightly 
higher with higher Cavgd28; however, there was overlap with regard 
to 95% CI in the predicted mean OS. The predicted mean 1-year and 
2-year OS were quite similar for the flat and weight-based doses, 
suggesting that a flat dose is unlikely to result in any clinically mean-
ingful differences in efficacy. The increased risk of death for higher 
clearance, higher baseline LDH, and lower body weight in patients 
with melanoma23 or NSCLC10 observed in this analysis has been re-
ported previously.

Results from the variable estimate analysis suggested that 
there may be a lower risk of death in Japanese versus non–
Japanese patients for those diagnosed with NSQ-NSCLC (95% 

CI 0.42, 0.99). It is worth noting that the percentage of patients 
who received subsequent therapy out of those who experienced 
disease progression or death is higher in the Japanese study 
(ONO-4538-06/CA209-132; 83.6%) than in the global study 
(CA209-057; 58.3%).

Unlike for melanoma and NSCLC, there was no regional 
Japanese study for patients with RCC; therefore, the model to 
predict ORR for RCC was not updated. The global phase 3 study 
(CA209-025) for RCC, however, did enroll 37 Japanese patients, 
who were included in the datasets from the previous analyses. 
For this global RCC study, the predicted median nivolumab ex-
posures (Cavgd28) for Japanese and total patients for 240  mg 
Q2W were 43.8  µg/mL and 33.9  µg/mL, respectively. Despite 
the approximately 37% higher predicted nivolumab exposure in 
Japanese patients compared with the overall population in the 
RCC study, the hazard ratio estimate for OS (mean 1.00 [range 
0.90-1.11]) and odds ratio estimate for ORR (mean 0.94 [range 
0.78-1.13]) were close to 1.0 and the 95% CI included 1. This 
suggests that efficacy would be similar between the Japanese 
and global populations.

Safety was assessed in a pooled group of tumor types; however, 
some other tumor types were not included in the efficacy E-R anal-
yses due to the lack of dose-ranging data, and OS and ORR predic-
tions were made for melanoma, NSCLC and RCC, but not SCCHN, 
UC or cHL. Because nivolumab acts by targeting the immune system 
instead of the tumor, and given that findings for the four tumor types 
investigated here are consistent, it is reasonable to speculate that 
other tumor types not evaluated in these analyses would also have 
flat E-R relationships.

In conclusion, predicted safety and efficacy outcomes were 
comparable between the flat and weight-based dose regimens 
in Japanese patients. A higher level of exposure to nivolumab 
in Japanese patients was predicted for 240  mg Q2W relative to 
3 mg/kg Q2W; however, based on E-R safety and efficacy anal-
yses, the difference in exposure is not expected to significantly 

Tumor type (study)

Predicted mean survival probability (95% CI)

3 mg/kg Q2W 240 mg Q2W

1 y 2 y 1 y 2 y

Melanoma
(CA209-315/

ONO-4538-08)

0.67
(0.63, 0.77)

0.47
(0.42, 0.60)

0.62
(0.57, 0.75)

0.42
(0.34, 0.57)

SQ-NSCLC
(CA209-131/

ONO-4538-05)

0.56
(0.50, 0.65)

0.36
(0.30, 0.45)

0.57
(0.52, 0.66)

0.38
(0.33, 0.48)

NSQ-NSCLC
(CA209-132/

ONO-4538-06)

0.62
(0.57, 0.67)

0.36
(0.31, 0.41)

0.62
(0.57, 0.68)

0.36
(0.32, 0.41)

RCC
(CA209-025)

0.76
(0.75, 0.78)

0.53
(0.50, 0.55)

0.76
(0.75, 0.78)

0.53
(0.51, 0.55)

CI, confidence interval; NSCLC, non–small cell lung cancer; NSQ, non–squamous; Q2W, every 
2 wk; RCC, renal cell carcinoma, SQ, squamous.

TA B L E  2   Predicted mean survival 
probabilities by dosage for studies 
including Japanese patients
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alter the safety or efficacy outcomes of nivolumab in treatment of 
Japanese patients. Overall, the results of these analyses demon-
strated that the benefit–risk profile of nivolumab 240  mg Q2W 
was comparable to the previously approved nivolumab 3  mg/kg 
Q2W regimen. These results were the basis for the approval of 
nivolumab 240 mg Q2W for treatment in Japanese patients across 
multiple tumor types.
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