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Abstract

Extranodal natural killer/T-cell lymphoma-associated hemophago-
cytic lymphohistiocytosis (ENKTCL-LAHS) is a rare disease with 
poor prognosis. Currently, there are no well-established treatments 
for LAHS. Almost 50% of patients experience relapsed or refrac-
tory disease to anti-hemophagocytic lymphohistiocytosis (HLH) 
treatment, and the regimen for salvage therapy is limited. We re-
port a case of ENKTCL-LAHS that was successfully treated with a 
programmed cell death ligand 1 (PD-L1) antibody (sugemalimab) 
alone and provide a literature review on existing ENKTCL-LAHS 
treatment options. A 31-year-old man with relapsed ENKTCL 
complicated by HLH was admitted to our hospital. Following the 
administration of the PD-L1 antibody sugemalimab, fever was re-
solved, Epstein-Barr virus (EBV) DNA copy number was negative, 
and HLH-related blood biochemical markers were decreased in the 
patient. Consequently, the patient achieved complete remission with 
a progression-free time (PFS) of 44 months. The prognosis of EN-
KTCL-LAHS is extremely poor, and the clinical treatment of EN-
KTCL-HLH is challenging. No previous reports exist regarding the 
use of PD-L1 antibodies in ENKTCL-LAHS treatment. This study 
is the first to report a patient with ENKTCL-LAHS treated with 
the PD-L1 antibody alone, who achieved a long PFS of 44 months. 
Our results suggest the effectiveness and safety of sugemalimab in 
the treatment of ENKTCL-LAHS; however, more clinical cases are 
required for validation. The PD-L1 antibody presents a novel treat-
ment option for patients with ENKTCL-LAHS and warrants further 
clinical promotion.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a life-threat-
ening disease with a median survival of < 2 months when as-
sociated with malignancy [1, 2]. It is classified as primary or 
secondary HLH based on etiology. In 2019, more than 1,445 
new cases of HLH were diagnosed in China, among which 
13.8% were lymphoma-associated HLH (LAHS) cases [3]. 
Natural killer (NK)/T-cell lymphoma has been found to be the 
most common type of LAHS in a global as well as Japanese 
study [4, 5]. LAHS is currently managed as per the HLH-94 
or HLH-2004 protocol [6, 7]. Recently, a prospective study 
reported that the 1-year overall survival (OS) rate is higher 
in non-malignancy-associated HLH than in malignancy-asso-
ciated HLH after HLH-2004 treatment [8], indicating that a 
large number of malignancy-associated HLH patients experi-
ence relapsed or refractory disease after anti-HLH treatment. 
Programmed cell death protein 1 (PD-1) or programmed cell 
death ligand 1 (PD-L1) antibodies are widely used in cancer 
treatment, including extranodal natural killer/T-cell lympho-
ma (ENKTCL) [9, 10]. However, there are limited reports on 
the application of immunotherapy in ENKTCL-LAHS. Here, 
we report a case of relapsed/refractory (r/r) ENKTCL-LAHS 
that was successfully treated with sugemalimab alone, result-
ing in a durable response of 44 months.

Case Report

A 31-year-old man with nasal obstruction and hyperpyrexia 
for 2 months was admitted to our hospital in May 2018. Clini-
cal examination revealed splenomegaly without superficial 
lymphadenopathy. Several examinations were performed to 
aid the diagnosis. The complete blood test results were as fol-
lows: hemoglobin: 119 g/L; white blood cells: 2.34 × 109/L 
(neutrophils: 1.17 × 109/L); and platelets: 57 × 109/L. Blood 
biochemical test results were as follows: alanine transaminase 
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(ALT): 96 IU/L; aspartate transaminase (AST): 69 IU/L; se-
rum albumin: 34.1 g/L, triglycerides (TG): 4.8 mmol/L; and 
serum lactate dehydrogenase (LDH): 290 IU/L. Blood cultures 
under anaerobic and aerobic conditions tested negative at dif-
ferent time points. In addition, bone marrow aspiration and bi-
opsy were performed to exclude hematological disorders, and 
the results were normal. Finally, nasal cavity biopsy via naso-
pharyngeal fiberscopy confirmed the diagnosis of ENKTCL, 
nasal type (Fig. 1). Additionally, the plasma Epstein-Barr vi-
rus (EBV) DNA copy number was 1.07 × 104 copies/L. F-18 
fluorodeoxyglucose positron emission tomography-computed 
tomography (PET-CT) was used to determine the stage of 
the condition, revealing the following affected areas: bilat-
eral nasal cavity, left tonsil, lung, and multisite bones (right 
zygomatic bone, bilateral humeral head, the second cervical 
vertebra, right collarbone, left scapula, manubrium, ilium, and 
the fourth sacral vertebrae) (Fig. 2).

To determine whether the patient had concurrent HLH, we 
examined the concentration of several biomarkers in his blood 
and found that ferritin level exceeded 2,000 ng/mL, periph-
eral blood NK cell percentage was 12.00%, and serum soluble 
CD25 (sCD25) was 5,699.0 IU/mL. Based on the above results 
and according to the HLH-2004 diagnosis criteria, the patient 
was diagnosed with ENKTCL-LAHS. We first initiated anti-
HLH induction treatment according to the HLH-94 protocol. 
After two cycles, the hyperpyrexia symptoms disappeared, 

and the peripheral blood platelet count increased to the normal 
range. Blood biochemical markers (ALT, AST, and TG) also 
decreased. However, ferritin level was still ≥ 2,000 ng/mL, 
NK cell percentage was 6.5%, sCD25 was 2,056 IU/mL, and 
plasma EBV DNA copy number was 14.1 copies/mL, indicat-
ing that the treatment provided only a partial response.

Considering the relationship between ENKTCL and HLH, 
ifosfamide was administered to control lymphoma following 
cycles 3 and 4 of induction treatment. Subsequently, intrave-
nous methotrexate (MTX) was administered to treat the lym-
phoma before cycles 5 and 6. After six cycles of introductory 
therapy for HLH, the patient achieved a partial response, with 
ferritin of 1,343 ng/mL, NK cell percentage 1.7%, and sCD25 
730 IU/mL. The remaining two cycles were performed after 
delivering a cycle of the modified SMILE regimen (steroid, 
methotrexate, ifosfamide, l-asparaginase, and etoposide), re-
sulting in a complete response to ENKTCL, as evidenced by 
PET-CT evaluation and undetectable EBV DNA copies; how-
ever, HLH was not completely treated, as intermittent fever 
continued to appear. Therefore, we initiated salvage treatment 
for HLH using the DEP regimen (docetaxel, epirubicin, and 
cisplatin) and continued the modified SMILE regimen. After 
two cycles of DEP and one cycle of SMILE, the patient’s fever 
persisted, and PET-CT showed lymphoma relapse. Additional-
ly, EBV DNA copies, TG, and sCD25 were increased, indicat-
ing refractory HLH and ENKTCL. Subsequently, we recom-

Figure 1. Pathological images of the nasal cavity of the patient at the time of diagnosis. HE: hematoxylin and eosin stain; EBER: 
EBV-encoded RNA.
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mended the patient to participate in a clinical trial evaluating 
the efficacy of CS1001 (a PD-L1 antibody, sugemalimab) 
monotherapy for relapsed or refractory ENKTCL. After four 
cycles of infusion, the patient showed no fever, tested nega-
tive for EBV DNA, and had decreased HLH-related markers, 
achieving a complete response for ENKTCL and HLH and a 
progression-free survival (PFS) of 44 months (Fig. 3).

Discussion

ENTCL-LAHS is a rare disease. In our center, 13.3% of 533 
ENKTCL cases have been identified as ENKTCL-LAHS [11], 
which is higher than previous reports [12, 13]. Additionally, 
most patients with LAHS are male, and the onset is concurrent 

with lymphoma at diagnosis [3], which were also observed in 
our present case. The prognosis of ENKTCL-LAHS is extreme-
ly poor and inferior to that of HLH [11]. In addition, there is a 
lack of effective biomarkers for evaluating the risk of ENKTCL-
LAHS. Wen et al found that ECSIT V140A triggers the promo-
tion of ENKTCL-LAHS [14]. In our case, we did not investigate 
the presence of any gene mutation because the HLH diagnosis 
was definite according to the HLH-2004 criteria.

ENKTCL-HLH treatment is clinically challenging. In 
LAHS, lymphoma is the cause of HLH, which progresses 
rapidly; however, the effective balance of treatment between 
lymphoma and HLH remains unclear. Song et al reported that 
etoposide-containing regimens should be considered in the ini-
tial therapy for LAHS, regardless of HLH-direct or lympho-
ma-direct treatment [15]. In the present case, we attempted to 

Figure 2. The PET/CT images of the patient at the time of diagnosis. PET/CT: positron emission tomography/computed tomog-
raphy.

Figure 3. Treatment timeline of the patient. ENKTCL: extranodal natural killer/T-cell lymphoma; HLH: hemophagocytic lympho-
histiocytosis; PR: partial response; CR: complete response; MTX: methotrexate; DEP regimen: docetaxel, epirubicin, and cispla-
tin; q3w: every three weeks; SMILE regimen: steroid, methotrexate, ifosfamide, l-asparaginase, and etoposide; PD: progression 
of disease; PD-L1: programmed cell death ligand 1.
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use a cross-treatment strategy to manage both HLH and lym-
phoma; induction therapy for HLH was administered in the 
first two cycles. Consequently, the patient achieved a complete 
response for lymphoma and a partial response for HLH. At 
present, HLH is treated with the HLH-94 or HLH-2004 regi-
men. HLH-94 was established based on a study involving 
mostly primary pediatric HLH cases with a 5-year OS rate of 
54% [7]; however, the efficacy of these treatment regimens in 
HLH secondary to lymphoma is still uncertain.

Some studies have advocated a different and more targeted 
management approach for patients with secondary HLH; how-
ever, these were only case or case series reports, which are sum-
marized in Table 1 [16-21]. In addition, Liu et al reported that 
programmed cell death protein 1 (PD-1) antibody alone could 
effectively control r/r EBV-associated HLH in adults, leading to 
71.4% (5/7) of cases achieving CR and 57.1% (4/7) achieving 
EBV clearance [16]. Our patient achieved a complete remis-
sion and durable survival with PD-L1 antibody. Additionally, 
circulating EBV DNA was undetectable, indicating that PD-L1 
antibody is a new approach for r/r ENKTCL-LAHS treatment. 
However, the potential mechanism underlying PD-L1 antibody 
treatment in ENKTCL-LAHS remains unclear. In ENKTCL, 
high PD-L1 expression is observed in most patients, suggesting 
that the PD-1/PD-L1 pathway plays a crucial role in immune 
evasion from cytotoxic T lymphocyte (CTL) recognition [22, 
23]. In some tumors and chronic viral infections, CD8+ T cell 
exhaustion, characterized by high expression of PD-1, is ob-
served. Blocking the PD-1/PD-L1 pathway can restore CD8+ T 
cell proliferation and normalize cytotoxic function, which can 
reduce the viral load and achieve long-term tumor control. Of 
note, some studies have reported the adverse effect of cytokine 
release syndrome with PD-1 antibody treatment in diseases, 
including HLH [24, 25]. In this case, we observed no severe 
side effects during treatment. Thus, in clinical practice, im-
munotherapy (PD-1 and PD-L1) for ENKTCL-LAHS requires 
caution and risk-benefit evaluation.

Conclusions

We report a case of ENKTCL-LAHS that was successfully 

treated with PD-L1 antibody alone and achieved a PFS of 44 
months. To the best of our knowledge, this is the first report on 
LAHS immunotherapy that provides a regimen for r/r ENKT-
CL-LAHS management. Furthermore, it is crucial to investi-
gate the mechanisms underlying this condition to identify the 
beneficiary population.
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Table 1.  Summary of the Targeted Drugs Applied in Adult sHLH

Reference Targets Secondary cause Efficacy

Miettunen et al, 2011 [17] IL-1R Rheumatic diseases OS 2 - 40 months

Keith et al, 2012 [18] CD52 Systemic lupus erythematosus DoR 19 months

Liu et al, 2020 [16] PD-1 EBV-associated HLH OS 5 - 18.9 months

He et al, 2023 [19] PD-1 + chemotherapy ENKTCL-LAHS OS 5.2 months

Song et al, 2023 [20] JAK1/2 Rheumatic diseases/lymphoma/pregnancy/MDS ORR 50%

Dufranc et al, 2020 [21] IL-6R Infection/ autoimmune disorders CRR 88.9%

Present case PD-L1 ENKTCL DoR 44 months

sHLH: secondary hemophagocytic lymphohistiocytosis; IL-1R: interleukin-1 receptor; PD-1: programmed cell death protein 1; PD-L1: programmed 
cell death ligand 1; JAK: Janus kinase; OS: overall survival; DoR: duration of response; CRR: complete response rate; EBV: Epstein-Barr virus; MDS: 
myelodysplastic syndrome; ENKTCL-LAHS: extranodal natural killer/T-cell lymphoma-associated hemophagocytic lymphohistiocytosis; ENKTCL: 
extranodal natural killer/T-cell lymphoma.
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