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abstract

PURPOSE Relapsed or refractory extranodal natural killer/T-cell lymphoma (R/R ENKTL) is a rare and aggressive
type of non-Hodgkin lymphoma with limited treatment options. This phase II study evaluated the efficacy and
safety of sugemalimab, an anti–PD-L1 monoclonal antibody, in R/R ENKTL.

METHODS Eligible patients received sugemalimab 1,200 mg intravenously once every 3 weeks for up to
24 months or until progression, death, or study withdrawal. The primary end point was objective response rate
(ORR) assessed by an independent radiologic review committee. Key secondary end points included ORR
assessed by the investigators, complete response rate, duration of response, and safety.

RESULTS At the data cutoff (February 23, 2022), 80 patients were enrolled and followed for a median of 18.7
months. At baseline, 54 (67.5%) had stage IV disease and 39 (48.8%) had received $2 lines of prior systemic
therapy. Independent radiologic review committee–assessed ORR was 44.9% (95% CI, 33.6 to 56.6); 28
(35.9%) patients achieved a complete response and seven (9.0%) achieved a partial response, with a 12-month
duration of response rate of 82.5% (95%CI, 62.0 to 92.6). Investigator-assessed ORRwas 45.6% (95%CI, 34.3
to 57.2), and 24 (30.4%) patients achieved a complete response. Most treatment-emergent adverse events were
grade 1-2 in severity, and grade $ 3 events were reported in 32 (40.0%) patients.

CONCLUSION Sugemalimab showed robust and durable antitumor activity in R/R ENKTL. Treatment was well
tolerated with expected safety profile for this drug class.
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INTRODUCTION

Extranodal natural killer/T-cell lymphoma (ENKTL) is a
rare, aggressive subtype of non-Hodgkin lymphoma
derived from natural killer or cytotoxic T cells, and pre-
dominantly occurs in the nasal and paranasal areas.1

The distribution of ENKTL varies by geographical region
and accounts for 3%-10% of patients with non-Hodgkin
lymphoma in East Asia and Latin America and ,1% in
North America and Europe.1 Epstein-Barr virus (EBV)
infection is found in the majority of ENKTL tumor cells
and is thought to be implicated in its pathogenesis.1,2

High levels of circulating EBV-DNA copy numbers are
strongly associated with tumor burden at diagnosis,
disease progression, and poor prognosis.3

Treatment outcomes for ENKTL have improved with
L-asparaginase–based regimens, especially against

advanced disease.1,3 Despite improvement in over-
all survival, relapse rate has remained close to
50% at 5 years,4,5 and the median survival in the
relapsed/refractory setting is only slightly more than
6 months.6 Currently, there is no standard treatment
for relapsed/refractory disease, and the optimal
strategy has yet to be determined. Although novel
therapies in peripheral T-cell lymphoma such as
chidamide, belinostat, and pralatrexate have shown
antitumor activity in ENKTL, the limited number of
patients with ENKTL enrolled in clinical trials and low
response rates have highlighted the need for more
effective therapies.7-9

Inhibition of PD-1/PD-L1 checkpoint signaling has been
proposed as a therapeutic strategy for ENKTL as these
tumor cells commonly express PD-L1.10,11 Moreover,
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EBV may induce immune tolerance of ENKTL by upregu-
lating PD-L1 expression.11

Sugemalimab (previously CS1001) is a full-length, fully
human immunoglobulin G4 (s228p) monoclonal anti–PD-L1
antibody. Unlike other antibodies that block Fc-null
PD-L1, sugemalimab retains binding to FcgR I, inducing
antibody-dependent cellular phagocytosis by crosslinking
PD-L1–positive tumor cells with macrophages.12 Recently,
sugemalimab regimens were approved by the National
Medical Products Administration of China for stage III
and IV non–small-cell lung cancer.13,14 Sugemalimab was
also granted Breakthrough Therapy Designation by the
United States Food and Drug Administration and China
National Medical Products Administration for adult patients
with relapsed/refractory ENKTL (R/R ENKTL) and was given
the orphan drug designation for T-cell lymphoma in the
United States.

Here, we report the results of a preplanned primary analysis
of a multicenter, single-arm, phase II trial (GEMSTONE-201)
of sugemalimab in patients with R/R ENKTL.

METHODS

Patients

Eligible patients were age 18-75 years and had histologically
confirmed nasal and nonnasal ENKTL that was refractory to or
relapsed after asparaginase-based chemotherapy or che-
moradiotherapy. Enrolled patients had at least one measur-
able or evaluable lesion as per 2014 Lugano classification.15

Patients were required to provide immunohistochemically
stained tumor tissue sections and corresponding pathologic
reports or unstained tumor tissue sections (or tissue block) for

central pathology review. Additional inclusion criteria were an
Eastern Cooperative Oncology Group performance status
score of 0 or 1, adequate organ function, and a life expectancy
of $12 weeks.

Key exclusion criteria included the presence of aggressive
natural killer–cell leukemia or hemophagocytic lymphohis-
tiocytosis; primary or secondary central nervous system in-
volvement; had prior anti–PD-1/anti–PD-L1 or anti–cytotoxic
T-cell lymphocyte-4 treatment; had prior chemotherapy,
immunotherapy, biological therapy, or underwent major
surgery within 28 days, or radiotherapy within 90 days before
the first dose of sugemalimab; had allogenic hematopoietic
stem-cell transplantation #5 years, or autologous hemato-
poietic stem-cell transplantation within 90 days before the
first dose of sugemalimab; had autoimmune disease that
required systemic treatment in the past 2 years; and received
systemic immunosuppressive agents within 14 days before
the first dose of sugemalimab. The full list of eligibility criteria
is provided in the trial Protocol (online only).

Study Design and Treatment

This single-arm, phase II trial was conducted at 16 centers
across China. Patients received sugemalimab 1,200 mg
intravenously once every 3 weeks (21-day cycle) for up to
2 years or until progression of disease, intolerable toxicity,
withdrawal of consent, or death. All patients were followed for
safety (90 days after the last dose of treatment or the start of a
new anticancer treatment, whichever occurs earlier) and
survival (every 12 weeks after the last dose of treatment).
Patients could continue with treatment after initial disease
progression at the discretion of the study investigator.

CONTEXT

Key Objective
The phase II registrational clinical study, GEMSTONE-201, is a single-arm, multicenter study investigating the efficacy and

safety of sugemalimab, an anti–PD-L1 antibody, in patients with relapsed or refractory extranodal natural killer/T-cell
lymphoma (R/R ENKTL) who have failed asparaginase-based chemotherapy. To our knowledge, this is the largest
prospective study to date in R/R ENKTL, an area of significant unmet medical need.

Knowledge Generated
The data from GEMSTONE-201 indicate that sugemalimab offers a statistically significant and clinically meaningful benefit,

with an acceptable safety profile in patients with R/R ENKTL. In the study, sugemalimab demonstrated statistically
significant improvement in objective response rate compared with historical control, a numerically higher rate of
complete response compared with known data, and also sustained duration of response among responders. The results
assessed by the independent radiologic review committee and the investigator were highly concordant, indicating that
the results of primary end point analyses were robust, and the results in each subgroup showed consistent clinical
benefits.

Relevance (J.W. Friedberg)
Immune checkpoint blockade is active in R/R ENKTL; these promising results directly inform an ongoing larger prospective

randomized trial in this space comparing chemotherapy alone to chemotherapy with sugemalimab.*

*Relevance section written by JCO Editor-in-Chief Jonathan W. Friedberg, MD.
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End Points and Assessments

The primary end point was objective response rate (ORR)
assessed by an independent radiologic review committee
(IRRC) on the basis of the Criteria for Response Assessment
of Lymphoma in the 2014 Lugano classification.15 Key
secondary end points included investigator-assessed ORR,
IRRC- and investigator-assessed complete response rate
and duration of response, and safety. The 6-month overall
survival rate was also evaluated. Efficacy evaluation by
imaging was performed at screening and every 12 weeks
after the first dose of sugemalimab.

Safety was assessed on the basis of the frequency and
severity of adverse events, coded according to the Medical
Dictionary for Regulatory Activities, and graded according
to the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 4.03. Adverse events of
special interest were sponsor-assessed immune-related
adverse events, defined using a list of preferred cate-
gories of terms specified by the sponsor. Adverse events
were assessed throughout the treatment period, including
the safety follow-up period.

Trial Oversight

CStone Pharmaceuticals funded the trial, provided the trial
treatment, and collaborated with the authors on the design
of the trial and the collection, analysis, and interpretation of
the data. Tumor assessment was performed by both the
IRRC and investigator. This study was conducted in ac-
cordance with the principles of the Declaration of Helsinki,
the Committee for Proprietary Medicinal Products, Inter-
national Council for Harmonisation Guidelines on Good
Clinical Practice, and all other applicable regulations. The
study protocol and all amendments were approved by the
appropriate ethics committee at each study site. All patients
provided written informed consent.

All authors had access to the data, were involved in the
writing or critical review and editing of the manuscript, and
vouch for the completeness and accuracy of data and for
the fidelity of the trial protocol. A medical writer was
employed by the sponsor to support the writing of the
manuscript and provide editorial assistance.

Statistical Analysis

The null hypothesis was that ORR was 20% on the basis of
historic control, compared with the estimated target of 40%
in patients treated with sugemalimab. On the basis of an
exact binomial test with a two-sided a of .05, a power of
97%, and a 5% dropout rate, a total of 80 patients were
required to be enrolled in the study.

All patients who received at least one dose of sugemalimab
were included in the safety analysis set. The efficacy
analysis set consisted of all treated patients with confirmed
diagnosis of ENKTL by central pathology.

CIs for the ORR were calculated using the exact binomial
(Clopper-Pearson) method. The Kaplan-Meier method was

used to analyze duration of response and overall survival.
All statistical analyses were performed using SAS statistical
software version 9.4 (or later).

RESULTS

Patient Characteristics

Between June12, 2018, andMay 26, 2021, 123patientswere
screened; 80 patients were enrolled and treated with suge-
malimab (Data Supplement, online only). Fifty-eight (72.5%)
patients had discontinued treatment because of disease
progression (41.3%), adverse events (13.8%), withdrawal by
patient (10.0%), symptomatic deterioration without radio-
graphic evidence of progression (6.3%), and death (1.3%).
Twenty-two (27.5%) patients were still receiving treatment.

Patient demographic and baseline characteristics are
presented in Table 1. Comparative patient representation of

TABLE 1. Patient Demographics and Baseline Characteristics
Characteristic Sugemalimab (N 5 80)

Age, years, median (range) 48.0 (29.0-74.0)

Sex, No. (%)

Male 51 (63.8)

Female 29 (36.3)

ECOG PS, No. (%)a

0 21 (26.3)

1 59 (73.8)

Stage of ENKTL at screening, No. (%)

I 9 (11.3)

II 17 (21.3)

III 0 (0.0)

IV 54 (67.5)

Prior lines of therapy, No. (%)

1 41 (51.3)

2 22 (27.5)

$3 17 (21.3)

Patient status, No. (%)b

Relapsed 43 (53.8)

Refractory 37 (46.3)

Bone marrow involvement, No. (%) 5 (6.3)

Prior autologous HSCT, No. (%) 6 (7.5)

Prior radiotherapy, No. (%) 49 (61.3)

NOTE. Percentages may not total 100 because of rounding.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group

performance status; ENKTL, extranodal natural killer/T-cell lymphoma;
HSCT, hematopoietic stem-cell transplantation.

aECOG PS scores range from 0 to 5, with higher scores indicating
greater disability.

bRelapse was defined as disease progression after response to the
last treatment, and refractory was defined as no response to the last
treatment.
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the study is presented in the Data Supplement. The median
age was 48.0 (range, 29.0-74.0) years, and 59 (73.8%)
patients had an Eastern Cooperative Oncology Group
performance status score of 1. At screening, 54 (67.5%)
patients had stage IV disease, and 39 (48.8%) patients had
previously received $2 lines of systemic treatment. A total
of 80 patients were included in the safety analysis set. One
patient could not be confirmed as ENKTL by central pa-
thology and was excluded from the efficacy analysis; one
patient was considered not to have measurable or evalu-
able lesions at baseline as per the IRRC’s retrospective
assessment and was excluded from the IRRC’s efficacy
analysis. Therefore, a total of 79 and 78 patients were
included in the investigator’s and IRRC’s efficacy analysis
sets, respectively.

Efficacy

At the data cutoff date (February 23, 2022), the median
follow-up time was 18.7 months. The IRRC-assessed
ORR was 44.9% (95% CI, 33.6 to 56.6; Table 2);
28 (35.9%) patients achieved a complete response and
seven (9.0%) achieved a partial response. Median du-
ration of response was not reached (95% CI, 19.7 months
to not reached; Fig 1A); 6-, 12-, and 18-month duration of
response rates were 91.3% (95% CI, 75.5 to 97.1),
82.5% (95% CI, 62.0 to 92.6), and 82.5% (95% CI,
62.0 to 92.6), respectively.

Investigator-assessed ORR was 45.6% (95% CI, 34.3 to
57.2); 24 (30.4%) patients achieved a complete response,
and 12 (15.2%) achieved a partial response (Table 2).
Median duration of response was not reached (95% CI,
13.9 months to not reached; Data Supplement); 6-, 12-,
and 18-month duration of response rates were 76.9%
(95% CI, 59.0 to 87.8), 72.7% (95% CI, 53.5 to 84.9), and
67.5% (95% CI, 46.8 to 81.6), respectively.

The concordance rate between IRRC- and investigator-
assessed ORR was 95.7%. Swimmer plots for the best
overall response assessed by IRRC and the investigators
are shown in Figure 2 and the Data Supplement, re-
spectively. In total, five patients changed from stable
disease/partial response to complete response in their best
response by IRRC assessment. In general, IRRC- and
investigator-assessed ORRs were consistent across pre-
specified patient subgroups (Data Supplement).

Median overall survival was not reached (95% CI,
14.0 months to not reached; Fig 1B); 6-, 12-, and
18-month overall survival rates were 79.2% (95% CI, 68.3
to 86.7), 67.5% (95% CI, 55.4 to 77.0), and 57.9%
(95% CI, 44.9 to 68.9), respectively.

Safety

Seventy-seven (96.3%) patients experienced at least one
treatment-emergent adverse event during the study (Table 3).

TABLE 2. Antitumor Activity Assessed by IRRC and the Investigators
Response IRRC-Assessed (n 5 78)a Investigator-Assessed (n 5 79)b

Objective response, No. (%)c 35 (44.9) 36 (45.6)

95% CI 33.6 to 56.6 34.3 to 57.2

P ,.0001 ,.0001

Best response, No. (%)

Complete response 28 (35.9) 24 (30.4)

Partial response 7 (9.0) 12 (15.2)

Stable disease 8 (10.3) 4 (5.1)

Progressive disease 25 (32.1) 28 (35.4)

Unknownd 1 (1.3) 1 (1.3)

Not applicablee 9 (11.5) 10 (12.7)

Time to response, months, median (range)f 2.8 (1.4-11.1) 2.8 (1.4-8.0)

Disease control, No. (%)g 43 (55.1) 40 (50.6)

95% CI 43.4 to 66.4 39.1 to 62.1

Abbreviations: ENKTL, extranodal natural killer/T-cell lymphoma; IRRC, independent radiologic review committee.
aTwo patients were excluded from analysis: one patient was not confirmed as ENKTL by central pathology, and the other patient was identified as having no

measurable or evaluable disease at baseline by IRRC.
bOne patient was excluded from the efficacy analysis set because the patient was not confirmed as ENKTL by central pathology.
cObjective response was defined as a complete or partial response.
dThe tumor assessment could not be completed by the investigator and IRRC because of insufficient imaging evidence and therefore considered a

nonresponder.
ePatients had discontinued study treatment before the first postbaseline tumor assessment and were considered nonresponders.
fTime from the date of the first study dose to the date of the first documented complete response or partial response, whichever comes first. Time to

response was evaluated for subjects who achieved objective response.
gDisease control was defined as a complete response, partial response, or stable disease.
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Grade $3 treatment-emergent adverse events were rep-
orted in 32 (40.0%) patients. The most common ($10%)
treatment-emergent adverse events are presented in the Data
Supplement. Themajority of treatment-related adverse events
were grade 1 or 2; grade 3 or 4 events were reported in 13
(16.3%) patients, with increased aspartate aminotransferase
and anemia occurring in two (2.5%) patients each, and the
other events occurred in one (1.3%) patient each (Table 4).
Serious adverse events were reported in 19 (23.8%) patients;
six (7.5%) were considered related to treatment and all except
one event of sinus node dysfunction resolved at the data cutoff
date without sequelae. Adverse events of special interest
occurred in 25 (31.3%; Data Supplement) patients with two
(2.5%) patients reporting grade$ 3 severity. Discontinuation
of the study drug because of treatment-emergent adverse
events occurred in 11 (13.8%) patients; five (6.3%) were

considered related to treatment, including increased blood
bilirubin in two (2.5%) patients, and cellulitis orbital, pyrexia,
and facial nerve disorder in one (1.3%) patient each, which
were all grade 1 or 2 events. Five (6.3%) patients died due to
adverse events, which were not attributed to sugemalimab, as
assessed by the investigator.

Antidrug antibody was detected in two (2.5%) and four
(5.0%) patients at baseline and postbaseline, respectively.
However, neutralizing antibodies were only detected in one
(1.3%) patient after baseline.

DISCUSSION

To our knowledge, this is the largest registrational trial reported
to date evaluating the efficacy and safety of an immune
checkpoint inhibitor in R/R ENKTL. At the data cutoff, the
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FIG 1. Kaplan-Meier plots of the (A) duration of response and (B) overall survival among patients with extranodal natural killer/T-cell lymphoma
treated with sugemalimab. The duration of response was determined by the independent radiology review committee for 35 patients who had a
response. The Kaplan-Meier curve of overall survival for 79 patients included in the efficacy analysis set. Tick marks indicate censored data.
Q3W, once every 3 weeks.
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IRRC-assessed ORR was 44.9%, with 28 (35.9%) patients
achieving a complete response. Treatment responses were
durable, with an 18-month duration of response rate of 82.5%.
There was a high concordance rate between the IRRC- and
investigator-assessed ORRs, indicating consistency and

robustness of the response analyses. Although the median
overall survival was not reached, 18-month overall survival
rate was 57.9%. Subgroup analyses of IRRC-assessed ORR
indicated that sugemalimab is likely to be efficacious across
a broad range of patients with ENKTL, including those who
were heavily pretreated. Our safety findings were consistent
with the expected safety profile of this drug class and with
previous reports of sugemalimab in advanced non–small-
cell lung cancer and other solid tumors.13,14,16,17

In this study, the majority of responding patients achieved
complete response, and although cross-trial comparison is
difficult and should be interpreted with caution, this was
numerically higher than the reported data from other
PD-1/PD-L1 inhibitors.18-20 Moreover, achieving complete
response, instead of partial response, has been closely
correlated with longer survival in ENKTL.21-24 Although such
survival benefit among complete responders could not be
verified by this single-arm study, there was a trend toward
and potential for an overall survival benefit with sugemali-
mab, with a 12-month overall survival rate of 67.5% (95%CI,
55.4 to 77.0), given that the historical survival in this setting
was approximately 20%-30%.6,25 A key strength of our study
is the large number of patients enrolled, ensuring that the
results are robust. High concordance rate between IRRC
and investigator response assessment minimizes evaluation
bias. Although the absence of a control arm is a limitation of
the study, ENKTL is a rare malignancy, making patient
enrollment in a large study difficult. Although ENKTL is more
prevalent in East Asia and Latin America, previous studies
indicated broad similarity in clinical presentation and
treatment outcomes in the Western and Asian populations
for ENKTL.26,27 As such, the clinical benefit of sugemalimab
could potentially be extended to non-Asian populations.

To date, the standard treatment for R/R ENKTL has not been
established. The US National Comprehensive Cancer Network
and the Chinese Society of Clinical Oncology guidelines for
lymphomas recommend clinical trials in this setting.28,29

Common salvage chemotherapies after relapse include
L-asparaginase–based and gemcitabine-containing regimens,
which fail to confer a long-term survival.6 Another cytotoxic
therapy, mitoxantrone hydrochloride liposome, recently ap-
proved in China for relapsed/refractory peripheral T-cell lym-
phoma, was associated with an ORR of 52.4% in 21 patients
with ENKTL, six of whom achieved a complete response.30

However, grade $ 3 hematologic toxicities such as leukocy-
topenia (50.0%) and neutropenia (45.4%) were common.

Targeted therapies are emerging as promising treatment
options for T-cell lymphomas. Histone deacetylase inhibi-
tors, such as chidamide and belinostat, have been shown to
improve outcomes in patients with relapsed/refractory
peripheral T-cell lymphoma, but their clinical activity in
ENKTL was either modest or uncertain. Chidamide, ap-
proved in China for relapsed/refractory peripheral T-cell
lymphoma, showed an ORR of 19% among 16 patients with
ENKTL, with one patient achieving a complete response.9

TABLE 3. Adverse Events

Summary of Adverse Events
Sugemalimab (N 5 80),

No. (%)

Any treatment-emergent adverse eventa 77 (96.3)

Grade $ 3 treatment-emergent adverse event 32 (40.0)

Treatment-related adverse eventb 63 (78.8)

Grade 3-4 treatment-related adverse eventc 13 (16.3)

Serious adverse event 19 (23.8)

Treatment-related serious adverse event 6 (7.5)

Pyrexia 2 (2.5)

Sinus node dysfunction 1 (1.3)

Hepatic function abnormal 1 (1.3)

Pneumonia 1 (1.3)

Myositis 1 (1.3)

Infusion-related reaction 4 (5.0)

Adverse event of special interestd 25 (31.3)

Hypothyroidism 15 (18.8)

Skin adverse reactions (excluding severe) 9 (11.3)

Hyperthyroidism 6 (7.5)

Adverse event leading to death 5 (6.3)

Death of unknown causes 2 (2.5)

Upper gastrointestinal hemorrhage 1 (1.3)

Hemophagocytic lymphohistiocytosis 1 (1.3)

Septic shock 1 (1.3)

Adverse event leading to treatment discontinuation 11 (13.8)

Treatment-related adverse event leading to
treatment discontinuation

5 (6.3)

Blood bilirubin increased 2 (2.5)

Cellulitis orbital 1 (1.3)

Pyrexia 1 (1.3)

Facial nerve disorder 1 (1.3)

NOTE. Adverse events were graded by National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.03. For patients who had
experiencedmultiple occurrences of the same event, the worst grade was reported.

aTreatment-emergent adverse event is defined as any adverse event that
occurred or worsened on or after the initiation of study drug.

bTreatment-related adverse event is defined as any treatment-emergent adverse
event that is deemed definitely related, possibly related, and not determined by the
investigators. The full criteria for causality assessment are available in the study
protocol.

cNo grade 5 treatment-related adverse events were observed.
dAdverse events of special interest are defined as sponsor-assessed immune-

related adverse events, defined using a list of preferred categories of terms
specified by the sponsor. Adverse events of special interest observed in more than
one patient have been listed in the table.
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Belinostat is known to exhibit antitumor activity in peripheral
T-cell lymphoma. However, in the phase II BELIEF study,
only two patients had ENKTL, which was too few tomake any
meaningful clinical conclusions.8 Anti-CD38 has also
emerged as a promising target in R/R ENKTL. In a phase II
study, daratumumab yielded an ORR of 25.0%; however,
none of the 32 patients had a complete response.31

Our study design was informed by the antitumor activity of
immune checkpoint inhibitors shown in earlier case series
of R/R ENKTL with small sample sizes. In one study by
Kwong et al,32 pembrolizumab resulted in a complete re-
sponse in five of seven patients with R/R ENKTL after a
median of seven cycles. Another case series with pem-
brolizumab reported an ORR of 57.1% in seven patients
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FIG 2. Swimmer plot of the treatment duration and best overall response assessed by IRRC as of the data cutoff date for all 78 patients. Arrow
indicates ongoing treatment at cutoff date. Two patients were excluded from analysis for reasons that one patient was not confirmed as extranodal
natural killer/T-cell lymphoma by central pathology, and the other patient was identified as no measurable or evaluable disease at baseline by IRRC.
IRRC, independent radiologic review committee.

TABLE 4. Treatment-Related Adverse Events in $10% of Patientsa

Treatment-Related Adverse Eventb Any Grade, No. (%) Grade 1-2, No. (%) Grade ‡ 3, No. (%)

No. of patients with at least one event 63 (78.8) 50 (62.5) 13 (16.3)

WBC count decreased 18 (22.5) 17 (21.3) 1 (1.3)

Hypothyroidism 15 (18.8) 14 (17.5) 1 (1.3)

Neutrophil count decreased 13 (16.3) 12 (15.0) 1 (1.3)

AST increased 12 (15.0) 10 (12.5) 2 (2.5)

Pyrexia 12 (15.0) 12 (15.0) 0 (0.0)

Rash 10 (12.5) 9 (11.3) 1 (1.3)

ALT increased 9 (11.3) 8 (10.0) 1 (1.3)

Blood thyroid stimulating hormone increased 9 (11.3) 9 (11.3) 0 (0.0)

aAdverse events were graded using National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03, and coded according to the
Medical Dictionary for Regulatory Activities, version 24.1.

bThe total percentage for any given adverse event may be different than the sum of the individual grades because of rounding.
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with relapsed/refractory NKTL; two achieved a complete
response after a median of four treatment cycles.33 Nivo-
lumab treatment yielded responses in all three patients with
very poor prognoses, and one remained in complete re-
sponse after nine cycles.34 More recently, a phase II study
conducted in China reported an ORR of 75.0% and a
complete response rate of 21.4% in 28 patients with R/R
ENKTL who received anti–PD-1 sintilimab.18 However, the
outcomes in this study were assessed by investigators only,
which potentially biased the evaluation as pointed out by
the authors.18 Five patients who experienced pseudo-
progression were also considered as responders. In a
phase II relapsed/refractory peripheral T-cell lymphoma
study, geptanolimab, an anti–PD-1 antibody, reported an
ORR of 63.2% among 19 patients with ENKTL.20 Kim et al
also demonstrated the efficacy of avelumab, an anti–PD-L1
antibody, in 21 patients with ENKTL achieving an ORR of
38% and a complete response rate of 24%.19 Although the
variation in ORR in these studies may be attributed to the
small sample sizes and patient heterogeneity, the results
showed that PD-1/PD-L1 blockade was effective in R/R
ENKTL, in line with the results of our study.

The treatment-emergent adverse events reported in
this study were consistent with the safety profile of
sugemalimab13,14,16,17 and other immune checkpoint inhib-
itors in similar patients.18-20 Treatment-related adverse events
weremanageable asmost of themwere grade 1-2 in severity.
Hematologic disorders including leukopenia, thrombocyto-
penia, neutropenia, and anemia were common.18-20 There
were no deaths related to the study drug. Most adverse
events of special interest were grade 1-2 in severity, and none
were fatal. In general, sugemalimab appeared to be better
tolerated than chemotherapy, as grade 3-4 adverse events
were commonly observed in the latter.35,36

In conclusion, sugemalimab showed potent, durable
antitumor activity and a manageable safety profile in the
largest study of an immune checkpoint inhibitor in pa-
tients with R/R ENKTL, representing a promising treat-
ment option for patients with this rare and aggressive
disease. A randomized, phase III study (ClinicalTrials.gov
identifier: NCT05700448) is being planned to further
assess the efficacy and safety of sugemalimab combined
with chemotherapy versus chemotherapy alone in pa-
tients with R/R ENKTL.
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