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Overexpression of programmed death-1 (PD-1) ligands contributes to an immuno-

suppressive microenvironment. Nivolumab is a PD-1-blocking antibody that inhi-

bits the PD-1 pathway and showed good efficacy in several types of malignancy.

This phase II study examined the efficacy and safety of nivolumab in 17 Japanese

patients with refractory/relapsed classical Hodgkin lymphoma previously treated

with brentuximab vedotin. Sixteen patients were included in efficacy analyses

and 17 in safety analyses. The primary endpoint was the centrally assessed objec-

tive response rate (ORR). The study was commenced in March 2015. We report

data obtained at a cutoff of 16 March 2016, at which time 11 patients were still

receiving nivolumab. The median (range) duration of treatment and follow-up

were 7.0 (1.4–10.6) months and 9.8 (6.0–11.1) months, respectively. All 17 patients

had previously received brentuximab vedotin. The ORR was 81.3% (95% confi-

dence interval [CI]: 54.4–96.0%; 13/16 patients), with complete remission and par-

tial remission in 4 and 9 patients, respectively. The overall survival (OS) and

progression-free survival (PFS) rates at 6 months were 100 and 60.0% (95% CI:

31.8–79.7%), respectively; the median OS and PFS were not reached. The most

common adverse events (AE) were pyrexia (41.2%), pruritus (35.3%), rash

(35.3%) and hypothyroidism (29.4%). Four patients (23.5%) experienced grade

3 or 4 AE, but most AE were of grade 1 or 2. In conclusion, nivolumab is a poten-

tially effective and tolerable treatment option for Japanese patients with

relapsed/refractory classical Hodgkin lymphoma previously treated with brentux-

imab vedotin.

F irst-line standard treatments for classical Hodgkin lym-
phoma (cHL) include chemotherapy and radiotherapy,

which have been reported to be curative in approximately 80%
of patients.(1,2) However, some patients experience disease
relapse or have refractory disease. Eligible patients may
undergo autologous stem cell transplantation (ASCT) after sal-
vage chemotherapy. Patients with relapsed or refractory cHL
after ASCT have a poor prognosis and the currently available
conventional cytotoxic treatments are often ineffective.(3)

Several treatment strategies have been developed to improve
the prognosis of relapsed or refractory cHL, including anti-
body–drug conjugates. One of these is brentuximab vedotin,
which comprises a chimeric monoclonal antibody targeting
CD30 linked to an antimicrotubule agent (vedotin).(4,5) Several
clinical trials of brentuximab vedotin have been conducted,
and it is now available in several countries, including Japan,
for the treatment of relapsed or refractory CD30-positive cHL.
Brentuximab vedotin was associated with objective response
rates (ORR) of 75% and 67% in a multinational phase II

study(6) and a Japanese phase I/II study,(7) respectively. How-
ever, patients who experience disease progression after bren-
tuximab vedotin usually have a poor prognosis. Indeed,
median progression-free survival (PFS) and overall survival
(OS) associated with the subsequent treatment following bren-
tuximab vedotin are 3.5 and 25.2 months, respectively.(8)

These findings highlight the need for alternative treatment
options for cHL.
The programmed death 1 (PD-1) pathway is an intracellular

signaling pathway that regulates the response of activated T
cells. Some cancers exploit this pathway to evade anti-tumor
immune responses. Accordingly, PD-1–blocking antibodies have
been developed for the treatment of solid tumors.(9–11) Recent
studies have also revealed the expression of PD-1 ligands in
many cases of cHL as a result of amplification of 9p24.1, and
that PD-1 ligand overexpression contributes to an immunosup-
pressive microenvironment and worse prognosis.(12–16)

Nivolumab, a human IgG4 anti-PD-1 monoclonal antibody,
acts as an immune checkpoint inhibitor and blocks the signal

© 2017 The Authors. Cancer Science published by John Wiley & Sons Australia, Ltd
on behalf of Japanese Cancer Association.
This is an open access article under the terms of the Creative Commons Attrib
ution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial
and no modifications or adaptations are made.

Cancer Sci | April 2017 | vol. 108 | no. 5 | 1007–1012

http://orcid.org/0000-0003-0654-6920
http://orcid.org/0000-0003-0654-6920
http://orcid.org/0000-0003-0654-6920
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


that prevents activated T cells from targeting cancer cells. A
phase I study (CheckMate 039) conducted in the United States
showed that nivolumab was associated with good efficacy in
heavily pretreated patients with relapsed or refractory cHL,
with an ORR of 87%.(17) We report the results of a multicenter
phase II study, which was designed to examine the efficacy
and safety of nivolumab in Japanese patients with relapsed or
refractory cHL previously treated with brentuximab vedotin.

Patients and Methods

Ethics. This study was conducted in accordance with the
Helsinki Declaration, Good Clinical Practice and relevant Japa-
nese regulations. The study was performed at seven sites in
Japan, and was approved by the institutional review board at
each site. All patients provided written informed consent. This
study was registered with the Japan Pharmaceutical Informa-
tion Center (identifier: JapicCTI-142755).

Patients. This study enrolled patients aged ≥20 years with a
histopathological diagnosis of cHL. Patients with a history of
treatment with ASCT, patients for whom ASCT was not indi-
cated, and patients who refused to receive treatment with
ASCT were eligible. Patients who were previously treated with
brentuximab vedotin or were clinically unqualified for treat-
ment with brentuximab vedotin even if they had not received
brentuximab vedotin were eligible. Major inclusion criteria
were a detectable lesion on fluorodeoxyglucose positron emis-
sion tomography (FDG-PET) and at least one lesion with a
longest diameter of ≥15 mm on computed tomography (CT) or
magnetic resonance imaging (MRI), Eastern Cooperative
Oncology Group performance status (PS) of 0–1, life expec-
tancy of ≥3 months, neutrophil count ≥750/mm3, platelet count
≥50 000/mm3, hemoglobin ≥8.0 g/dL, aspartate aminotrans-
ferase and alanine aminotransferase ≤3.09 the institution’s
upper limit of normal (ULN), total bilirubin ≤2.09 the institu-
tion’s ULN, and creatinine ≤1.5 mg/dL or creatinine clearance
≥40 mL/min (according to the Cockcroft–Gault equation).
Major exclusion criteria were nodular lymphocyte-predominant
Hodgkin lymphoma, central nervous system involvement, con-
current or history of chronic autoimmune disease, a current or
past history of interstitial lung disease or pulmonary fibrosis,
concurrent diverticulitis or symptomatic gastrointestinal ulcera-
tive disease requiring treatment, a history of organ allograft or
allogeneic hematopoietic stem cell transplantation, a history of
prior treatment with therapeutic antibodies or pharmacothera-
pies for regulation of T-cells.

Study design and treatments. Patients received their first
dose of nivolumab (3 mg/kg) on Day 1 of the treatment phase,
and subsequent doses were to be administered on Day 1 of
each 14-day cycle. Nivolumab was to be continued if the treat-
ment continuation criteria were met, and the trial was to con-
tinue until all patients discontinued treatment in the event of
progressive disease (PD), an unacceptable adverse event (AE)
or other clinically relevant reasons. However, after the first
confirmation of PD or if the patient had not received a dose of
nivolumab within the last 6 weeks for specific reasons or for
≥6 weeks in the case of steroid tapering after the treatment of
drug-related AE, administration of nivolumab could be contin-
ued if continuation was deemed appropriate by the investigator
and the patient agreed with this decision.
During treatment, CT or MRI were to be performed in

cycles 4, 8, 12, 18, 24, 32, 40, 48 and 61, and every 13 cycles
thereafter. FDG-PET was to be performed on Day 15 in cycles
8, 12 and 24. Patients who discontinued for reasons other than

PD and whose response was complete remission (CR)/partial
remission (PR)/SD at discontinuation were to undergo diagnos-
tic imaging every 8–12 weeks, for as long as possible, until
starting the next treatment for cHL or confirmation of PD or
relapse.

Study measures and endpoints. The primary endpoint was
the ORR assessed by a central review committee in accordance
with the Revised International Working Group criteria for
malignant lymphoma.(18) The secondary endpoints included the
investigator-assessed ORR, CR rate, PR rate, duration of
response, time to response, PFS, OS, disappearance rate of B
symptoms, median time to disappearance of B symptoms,
occurrence rate of B symptoms, rate of change in the sum of
the products of the greatest diameters of the target lesion, and
the maximum rate of change in the sum of the products of the
greatest diameters of the target lesion. We also evaluated
safety endpoints, including AE, laboratory tests, vital signs,
body weight, 12-lead electrocardiograph, chest X-ray and PS.
AE were classified and graded according to the Common
Terminology Criteria for Adverse Events version 4.0. Anti-
nivolumab antibodies were determined using an electrochemi-
luminescence immunoassay.

Data analysis. For the purpose of this study, nivolumab was
deemed to be effective if the lower bound of the 95% confi-
dence interval (CI) calculated using the Clopper–Pearson
method was above the threshold response rate of 20%. Assum-
ing a response rate of 60%, a sample size of 15 patients was
sufficient to provide a power of 90.5% with a one-sided signif-
icance level of 2.5%. Efficacy and safety data were analyzed
using the efficacy and safety analysis sets, respectively. The
efficacy analysis set was defined as all patients with cHL (as
confirmed by the central pathological review committee or by
the pathologists at the study sites) who received at least one
dose of nivolumab. The safety analysis set was defined as all
patients enrolled in the study who received at least one dose
of nivolumab. The 95% CI for response rates was calculated
using the Clopper–Pearson method. PFS and OS were esti-
mated using the Kaplan–Meier method. All statistical analyses
were performed using the SAS (version 9.3; SAS Institute,
Cary, NC, USA).

Results

Patients. The study was started on 18 March 2015, and the
data cutoff for these analyses was 16 March 2016. Seventeen
patients were enrolled and received nivolumab. One of these
patients was diagnosed with B-cell lymphoma, unclassifiable,
with features intermediate between diffuse large B-cell lym-
phoma (DLBCL) and cHL (intermediate DLBCL/cHL) by a cen-
tral pathological review committee and was excluded from the
efficacy analyses, but was included in the safety analyses. The
baseline characteristics of patients and their prior treatments are
summarized in Table 1. The disease subtype at diagnosis (study
site) was nodular sclerosis in 8 patients (47.1%), mixed cellular-
ity in 6 (35.3%), lymphocyte depleted in 2 (11.8%), and unclas-
sified in 1 (5.9%). The median age of the patients was 63 years
(range 29–83). All of the patients had received prior chemother-
apy with a median of 3 (range 2–5) regimens. All of the patients
had received brentuximab vedotin, and 5 (29.4%) had previously
undergone ASCT. The best overall response (BOR) to brentux-
imab vedotin was CR in 2 patients, PR in 5, SD in 4 and PD in
5, and was not evaluated in 1 patient.
At the time of data cutoff, 11 patients were still receiving

nivolumab and 6 patients had discontinued treatment. Reasons
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for treatment discontinuation were AE (2 patients, including 1
patient with interstitial lung disease), PD (2 patients) and no
dose of nivolumab for more than 6 weeks after the nearest
time point of dosing (2 patients). The median (range) number
of doses, number of cycles, duration of treatment and relative
dose intensity were 15 (4–23), 16 (4–24), 7.0 months (1.4–
10.6 months) and 91.7% (79.7–101.0%), respectively.

Tumor responses and survival. In the efficacy analysis set
(n = 16), the centrally assessed ORR was 81.3% (95% CI
54.4–96.0%; 13/16 patients; Table 2), comprising CR in 4
patients (25.0%) and PR in 9 patients (56.3%). The median
time to response was 8.0 weeks (range 7.1–35.9 weeks). Inter-
estingly, the BOR in the patient with intermediate DLBCL/
cHL was CR, and this patient was still receiving nivolumab at
the data cutoff. Of the 4 patients whose BOR to previous bren-
tuximab vedotin treatment was PD, the BOR induced by

nivolumab was CR in 2 patients and PR in 2 patients. Because
the follow-up duration was short, the median duration of
response could not be calculated.
The tumor response of CR or PR was sustained in 9 out of

13 patients at the data cutoff; the remaining 4 patients experi-
enced PD (Fig. 1). The tumor response of PR in 2 patients
was sustained after discontinuation of nivolumab administra-
tion. Another patient achieved PR after discontinuation of
nivolumab administration. Five patients were treated beyond
progression at the data cutoff. Five patients had B symptoms
at baseline (Table 1). In the 4 patients included in the efficacy
analysis set, the B symptoms disappeared after administration
of nivolumab in all 4 patients. The median time to disappear-
ance of B symptoms was 8.1 weeks (range 2.3–8.1 weeks). B
symptoms did not occur during treatment with nivolumab in
any of the 12 patients without these symptoms at baseline.
Figure 2 shows Kaplan–Meier plots of PFS for a median fol-

low-up of 9.8 months (range 6.0–11.1 months). Because the
follow-up duration was short, the median PFS and OS were
not reached at the time of the database cutoff. The PFS and
OS rates at 6 months were 60.0% (95% CI 31.8–79.7%) and
100%, respectively (Table 2).

Tumor dimensions. Figure 3(a) shows a waterfall plot of
tumor size, as assessed by the central review committee, in the
16 patients included in the efficacy analysis set. As indicated
in this figure, the tumor shrank in 14 patients (87.5%), but not
in 1 patient. The tumor size could not be assessed in 1 patient.
Figure 3(b) shows the change in the sum of the diameters of
the target lesion, as assessed by the central review committee.
This figure shows that the tumor shrank in almost all of the
patients who received nivolumab, and this shrinkage continued
long term.

Anti-nivolumab antibody detection. The anti-nivolumab anti-
body test at baseline was positive in 1 patient; however, none
of the patients had received nivolumab before the study. None

Table 1. Baseline characteristics and prior treatments (safety

analysis set, N = 17)

Value

Sex, n (%) Male 13 (76.5)

Female 4 (23.5)

Age, n (%) Median (range) 63.0 (29-83)

<65 years 9 (52.9)

≥65 years 8 (47.1)

Time since diagnosis,

months

Median (range) 24.0 (8.9-89.0)

ECOG PS, n (%) 0 8 (47.1)

1 9 (52.9)

Disease subtype, n (%) Nodular sclerosis 8 (47.1)

Lymphocyte rich 0 (0.0)

Mixed cellularity 6 (35.3)

Lymphocyte depleted 2 (11.8)

Unclassified 1 (5.9)

Disease stage at study

enrolment, n (%)

II 4 (23.5)

III 5 (29.4)

IV 8 (47.1)

B symptoms, n (%) Absent 12 (70.6)

Present 5 (29.4)

Relapse or refractory† (to

most recent therapy), n

(%)

Relapse 1 (5.9)

Refractory 16 (94.1)

Number of prior

chemotherapy regimens

Median (range) 3 (2–5)

Prior brentuximab vedotin 17 (100.0)

BOR to brentuximab

vedotin, n (%)

CR 2 (11.8)

PR 5 (29.4)

SD 4 (23.5)

PD 5 (29.4)

Not evaluated 1 (5.9)

Prior ASCT, n (%) 5 (29.4)

BOR to ASCT, n (%) CR 3 (60.0)

PR 1 (20.0)

SD 1 (20.0)

Prior radiotherapy, n (%) 9 (52.9)

Data are presented as the n (%), unless otherwise indicated. ASCT,
autologous stem cell transplantation; BOR, best overall response; CR,
complete remission; ECOG PS, Eastern Cooperative Oncology Group
performance status; PD, progressive disease; PR, partial remission; SD,
stable disease. †Relapse indicates best response of complete remission
to the most recent prior therapy, and refractory indicates best
response of partial remission, stable disease, or progressive disease to
the most recent prior therapy.

Table 2. Tumor responses and survival rates (efficacy analysis set,

N = 16)

Centrally assessed Investigator assessed

Tumor response

CR, n (%) 4 (25.0) 3 (18.8)

PR, n (%) 9 (56.3) 7 (43.8)

SD, n (%) 1 (6.3) 3 (18.8)

PD, n (%) 1 (6.3) 3 (18.8)

Not evaluable 1 (6.3) 0 (0.0)

ORR (CR + PR), % (95% CI) 81.3 (54.4–96.0) 62.5 (35.4–84.8)

Progression-free survival (centrally assessed)

Rate at 6 months, % (95% CI) 60.0 (31.8–79.7)

Median (range), months NR (0.0†–11.0†)

Overall survival

Rate at 6 months, % 100

Time to response (centrally assessed)

Responders, n (%) 13

Median (range), weeks 8.0 (7.1–35.9)

Duration of response (centrally assessed)

Ongoing responders‡, n (%) 9 (69.2)

Median (range), months NR (0.0†–9.2†)

CI, confidence interval; CR, complete remission; NR, not reached; ORR,
objective response rate; PD, progressive disease; PR, partial remission;
SD, stable disease. †Censored value. ‡Responders still showing a
response at the time of data cutoff.
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of the remaining 16 patients were positive for anti-nivolumab
antibodies at any time during the administration of nivolumab.

Safety. Table 3 shows the AE in the safety analysis set,
which comprised all 17 treated patients. All of the patients
experienced 1 or more AE, the most common AE being pyr-
exia (7 [41.2%] of 17 patients), pruritus (6 [35.3%]), rash (6
[35.3%]) and hypothyroidism (5 [29.4%]). The majority of
these were grade 1 or 2. Four patients (23.5%) experienced
grade 3 or 4 AE, which included anemia, lymphopenia,

thrombocytopenia, pyrexia, hepatic function abnormal, pneu-
monia, hyponatremia, fulminant type 1 diabetes mellitus, inter-
stitial lung disease and rash (each 1 patient, 5.9%). There were
no deaths.
Six serious AE (pyrexia, hepatic function abnormal, hypona-

tremia, fulminant type 1 diabetes mellitus, interstitial lung dis-
ease and rash [each 1 patient, 5.9%]) occurred in 3 patients.
All of the serious AE were judged to be drug-related. Of these,
interstitial lung disease and rash led to treatment discontinua-
tion. Nivolumab was also discontinued in 1 patient owing to
grade 2 peripheral neuropathy; this patient experienced periph-
eral neuropathy in the previous treatment with brentuximab
vedotin, which was not classified as serious.
Most immune-related AE reported were of grade 1 or 2.

Grade 3 or 4 immune-related AE were rash (skin disorder),
fulminant type 1 diabetes mellitus (endocrine disorder) and
interstitial lung disease (pulmonary disorder) in 1 patient each.
The treatment was temporarily withdrawn with a delay in

subsequent doses in 7 patients (41.2%) because of AE (lym-
phopenia, thrombocytopenia, enterocolitis, fatigue, pyrexia,
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hepatic function abnormal, bronchitis, nasopharyngitis, pharyn-
gitis, pneumonia, lung infection, hyponatremia, dermal cyst
and rash [1 patient each, 5.9%]).

Discussion

Here, we report the results of a multicenter phase II trial of
nivolumab in Japanese patients with relapsed or refractory
cHL who had previously received brentuximab vedotin. The
centrally assessed ORR was 81.3%, with CR or PR in 4 and 9
patients, respectively. Of these, 9 patients continued to show a
tumor response at the data cutoff.
The response rate and other efficacy outcomes determined in

this trial were generally comparable with those of two prior
studies (CheckMate 039(17) and CheckMate 205(19)) in the
USA, Canada and Europe. In CheckMate 039, a phase I study
of nivolumab in 23 patients with relapsed or refractory
cHL,(17) the ORR was 87% (95% CI: 66–97%), with CR in 4
patients and PR in 16 patients; the remaining 3 patients had
SD. The phase II CheckMate 205 study(19) enrolled 80 patients
with cHL who had received ASCT and brentuximab vedotin.
The ORR was 66% (95% CI: 54.8–76.4%), with CR and PR
rates of 9 and 58%, respectively. Meanwhile, 62% of patients
showed a continuing response at the data cutoff. Our results
and those of prior studies (CheckMate 039, CheckMate205)

suggest that nivolumab is an effective treatment option for
patients with relapsed or refractory cHL. The cHL was the
nodular sclerosis type in 22 out of 23 patients enrolled in
CheckMate 039, while patients enrolled in the present Japa-
nese study had various histopathologic subtypes. The present
results imply that nivolumab is effective in various subtypes of
cHL. Our results are also notable because nearly half of the
patients were elderly, with older patients often having a poor
prognosis or being intolerant to conventional chemotherapy
regimens.(20,21)

Considering that nivolumab is likely to be used in patients
who experience disease progression despite treatment with
brentuximab vedotin, it is also important to assess the out-
comes of nivolumab in these patients. Of the 4 patients whose
BOR to brentuximab vedotin was PD, the BOR to nivolumab
was CR or PR in 2 patients each. Therefore, nivolumab may
be effective in patients whose disease is refractory to brentux-
imab vedotin.
Because the majority of patients were still receiving nivolu-

mab without disease progression at the data cutoff, it was not
possible to calculate the median PFS, OS, or duration of
response. The median duration of treatment was 7.0 months at
the data cutoff. Future analyses are needed to estimate the
median PFS, OS or duration of response.
In the present study, nivolumab had an acceptable safety

profile. Although AE occurred in all patients, most AE were of
grade 1 or 2 and were manageable. Although the frequency of
grade ≥3 AE was not high, 10 grade ≥3 AE occurred in 4
patients (23.5%) and 6 AE in 3 patients (17.6%) were consid-
ered serious (pyrexia, hepatic function abnormal, hyponatrem-
ia, fulminant type 1 diabetes mellitus, interstitial lung disease
and rash). Two patients who experienced serious AE (intersti-
tial lung disease or rash) discontinued treatment. Most of the
serious AE were considered to be immune-related AE. Most
immune-related AE in the present study were manageable
through the administration of corticosteroids. However, the
treatment of fulminant type 1 diabetes mellitus required long-
term insulin replacement therapy.(22) Fulminant type 1 diabetes
mellitus was not reported in CheckMate 039 and CheckMate
205; however, fulminant type 1 diabetes mellitus has been
reported in several patients (with melanoma, lung cancer and
renal cell carcinoma) treated with nivolumab or pem-
brolizumab,(23–26) and might be related to inappropriate activa-
tion of T cells. Therefore, physicians should be aware of the
risk of this AE in some patients, such as those with a family
history of type 1 diabetes mellitus or a human leukocyte anti-
gen haplotype associated with fulminant type 1 diabetes melli-
tus. Interstitial lung disease is another serious AE that
occurred in our study. Pneumonitis was reported in 2 (3%)
patients (1 grade 2 and 1 grade 3) in CheckMate 205. Both
cases were judged to be drug-related and both resolved with
corticosteroid treatment. Physicians should be vigilant for these
AE, which are characteristic of anti-PD-1 antibody therapy.
The overall safety profile of nivolumab in the present study

was consistent with those reported in CheckMate 039 and
CheckMate 205. Considering these findings as well as the lack
of clinically meaningful changes in vital signs, physical find-
ings and laboratory tests, nivolumab is likely to be tolerable in
patients with relapsed or refractory cHL.
Brentuximab vedotin is regarded as an effective drug for

treating cHL, and it was associated with high ORR in several
studies.(6,7) For example, ORR of 75 and 67% were reported
in a multinational phase II study(6) and in a phase I/II study in
Japan,(7) respectively. However, the median PFS was relatively

Table 3. Adverse events with an incidence of ≥10% and immune-

related adverse events (safety analysis set, N = 17)

All Grade Grade 3–4

n % n %

AEs in ≥10% of patients

Overall 17 100 4 23.5

Pyrexia 7 41.2 1 5.9

Pruritus 6 35.3

Rash 6 35.3 1 5.9

Hypothyroidism 5 29.4

Headache 4 23.5

Fatigue 3 17.6

Nasopharyngitis 3 17.6

Back pain 2 11.8

Cataract 2 11.8

Constipation 2 11.8

Dermal cyst 2 11.8

Dermatitis acneiform 2 11.8

Diarrhea 2 11.8

Dizziness 2 11.8

Hepatic function abnormal 2 11.8 1 5.9

Hyponatremia 2 11.8 1 5.9

Malaise 2 11.8

Myalgia 2 11.8

Edema 2 11.8

Upper respiratory tract inflammation 2 11.8

Categories of immune-related AE

Skin disorders 8 47.1 1 5.9

Endocrine disorders 6 35.3 1 5.9

Gastrointestinal disorders 3 17.6 0 0

Hepatic disorders 2 11.8 0 0

Pulmonary disorders 1 5.9 1 5.9

Hypersensitivity and infusion reactions 1 5.9 0 0

Renal disorders 0 0 0 0

AE, adverse event.
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short, being 5.6 months in the multinational study and
11.1 months in the Japanese study, and a sizeable proportion
of patients in both studies experienced disease relapse or had
refractory disease. Considering these relatively unfavorable
outcomes, there is a clear need for developing alternative treat-
ments for cHL.
Several limitations of this study warrant mention. First, we

were unable to determine the median PFS and median OS
based on the available data at the data cutoff. However, this is
unsurprising, because most patients were still receiving nivolu-
mab at the data cutoff, and their response was maintained at
this time. Future analyses will be conducted once additional
data are available. Another possible limitation is the relatively
small number of patients. However, the relatively low preva-
lence of cHL in Japan may make it difficult to enroll a larger
number of patients. Finally, this study had an open-label, non-
randomized design, but this is common in phase II studies in
this setting. Randomized controlled trials and studies enrolling
patients after fewer treatment regimens (e.g. before brentux-
imab vedotin or ASCT) may be valuable to help clarify when
nivolumab should be administered in the treatment of cHL.
In conclusion, the present results indicate that nivolumab is

a potentially effective treatment option for Japanese patients
with relapsed or refractory cHL previously treated with bren-
tuximab vedotin, and has an acceptable safety profile. Nivolu-
mab was also effective in patients with a variety of cHL
subtypes. Further investigation is warranted to determine the
exact role of nivolumab in the treatment of cHL.
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