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Abstract. Peripheral T‑cell lymphoma, not otherwise speci‑
fied (PTCL‑NOS) is the most common histological subtype 
of PTCL. PTCL‑NOS has a relatively low incidence, and 
its pathogenesis and mechanisms of drug resistance remain 
unclear, leading to lagging research progress. The aim of 
the present study was to summarize the clinical features and 
outcomes of patients with PTCL‑NOS. A total of 30 patients 
with treatment‑naive PTCL‑NOS who were admitted to The 
Second Hospital of Hebei Medical University (Shijiazhuang, 
China) between September 2013 and September 2023 were 
retrospectively analysed. The median age at diagnosis was 
59 years (range, 17‑70 years), and the male‑to‑female ratio 
was 2.75:1. The median follow‑up duration was 59 months. 
The 3‑year overall survival (OS) and progression‑free survival 
(PFS) rates were 50.4 and 28.9%, respectively. Multivariate 
analysis showed that an Eastern Cooperative Oncology 
Group performance status >1, bone marrow involvement and 
a platelet count <150x109/l were independent risk factors for 
OS, whereas bone marrow involvement and albumin levels 
<35 g/l were independent risk factors for PFS. There was no 
significant difference between the cyclophosphamide, doxoru‑
bicin, vincristine, prednisone and etoposide regimen and the 
cyclophosphamide, vincristine, doxorubicin and prednisone 
regimen, whereas combinations with chidamide showed a 
trend toward an improved PFS. Within the cohort, 2 patients 
with relapsed and refractory CD30‑positive PTCL‑NOS 
received salvage chemotherapy with brentuximab vedotin 
(BV), a monoclonal antibody, and achieved complete metabolic 
remission, followed by sequential allogeneic haematopoietic 

stem‑cell transplantation, resulting in long‑term sustained 
remission. In conclusion, patients diagnosed with PTCL‑NOS 
generally have a poor prognosis. Nevertheless, the use of inno‑
vative targeted therapies, such as chidamide and BV, shows 
potential to improve treatment outcomes in these patients.

Introduction

Peripheral T‑cell lymphoma, not otherwise specified 
(PTCL‑NOS), is the most common histological subtype of 
PTCL (1); its clinical, immunophenotypic and genetic features 
are highly heterogeneous. The global incidence of PTCL‑NOS 
is 0.5‑1.7 cases per 100,000 person‑years (2,3). The disease 
shows marked geographic variation; in China, PTCL‑NOS 
accounts for 23‑27% of all non‑Hodgkin lymphoma cases, a 
figure notably higher than the 10% reported in Western coun‑
tries (4). In the absence of distinctive immunophenotypic and 
molecular signatures, diagnosis is based on exclusion of other 
diseases (5). The clinical course is characteristically aggres‑
sive, with most patients presenting with advanced stage (III/IV) 
disease (5). Extranodal involvement is seen in ~50% of cases, 
most frequently in the bone marrow, skin and gastrointestinal 
tract (6). Typical laboratory abnormalities include anaemia, 
thrombocytopenia, elevated lactate dehydrogenase, increased 
β2‑microglobulin, eosinophilia and hypergammaglobu‑
linemia (7). Histologically, diffuse effacement of lymph‑node 
architecture is the most common pattern; residual B cells are 
often seen at the periphery of the infiltrate, and some cases 
show selective interfollicular or paracortical involvement. 
Tumour cells are not morphologically distinctive, consisting 
of medium‑ to large‑sized pleomorphic lymphocytes with 
irregular nuclei, admixed with reactive elements, including 
eosinophils, neutrophils, histiocytes and plasma cells. 
Immunohistochemistry (IHC) may reveal loss of pan‑T‑cell 
antigens, most commonly CD5 and CD7. T‑follicular helper 
(TFH)‑associated markers [BCL6, CD10, inducible T‑cell 
costimulator/CD278, serum amyloid P component, C‑X‑C 
motif chemokine ligand 13 and C‑C chemokine receptor type 
5 (CCR5)] can aid in identifying TFH‑derived lymphoma; 
however, isolated positivity for a single TFH marker does 
not exclude a diagnosis of PTCL‑NOS  (8). PTCL‑NOS is 
associated with poor outcomes, and no standard‑of‑care 
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therapy exists. Current management still borrows from B‑cell 
lymphoma protocols, with the cyclophosphamide, vincristine, 
doxorubicin and prednisone (CHOP) regimen remaining 
the default first‑line regimen. Although the initial objective 
response rate is modest, early relapse is common. For patients 
treated with CHOP regimen, the objective response rate 
(ORR) is 56%, and nearly one‑half of the patients experienced 
relapse or progression within 6 months after primary therapy, 
with a 5‑year progression‑free survival (PFS) rate of only 
29% (6,9,10). In recent years, increasing attention in lymphoma 
research has shifted toward molecular prognostic biomarkers 
and pathogenic mechanisms (11,12). In parallel, a wave of novel 
targeted agents has emerged for PTCL, including chidamide, 
romidepsin and brentuximab vedotin (BV), all of which have 
conferred measurable clinical benefit (8).

Nevertheless, the long‑term outlook for relapsed/refractory 
PTCL‑NOS remains poor. As the disease is rare, its molecular 
pathogenesis and mechanisms of drug resistance are still 
inadequately defined, and research progress has been slow; 
consequently, these patients face a therapeutic impasse. The 
present study was therefore designed to delineate the clinical 
characteristics of PTCL‑NOS, identify potential prognostic 
determinants, and provide data to facilitate an earlier diagnosis 
and improve long‑term survival.

Patients and methods

Patient selection. A retrospective analysis of 30 consecutive, 
previously untreated patients with newly diagnosed PTCL- 
NOS who attended the Department of Haematology, The 
Second Hospital of Hebei Medical University (Shijiazhuang, 
China) between September 2013 and September 2023 was 
conducted. The cohort consisted of 22 men and 8 women 
(male‑to‑female ratio, 2.75:1), with a median age of 59 years 
(age range, 17‑70 years). The inclusion criteria for patient 
enrollment were as follows: i) Patients were diagnosed by histo‑
pathology and immunohistochemistry, in accordance with the 
2017 World Health Organisation classification of haematolym‑
phoid neoplasms (13); and ii) complete clinical and follow‑up 
data were available. The exclusion criteria for patient enroll‑
ment were as follows: i) Patients with a second malignancy 
or a previous history of malignant tumor; and ii) patients 
with severe dysfunction of the heart, lung, liver, kidney or 
other vital organs. The study protocol was approved by the 
Clinical Research Ethics Committee of The Second Hospital 
of Hebei Medical University (approval no. 2024‑R760), and 
written informed consent was obtained from each patient. 
All procedures were performed in accordance with the 
Institutional Review Board of The Second Hospital of Hebei 
Medical University and The Declaration of Helsinki. Clinical 
data were extracted from the electronic medical‑record system 
and included demographics (age and sex), sites of involvement, 
Ann Arbor stage (14), Eastern Cooperative Oncology Group 
(ECOG) performance status (PS) (15), presence or absence 
of B symptoms, laboratory parameters (haemoglobin, platelet 
count, lactate dehydrogenase, albumin, β2‑microglobulin and 
Ki‑67 proliferation index), imaging studies [positron emis‑
sion tomography/computed tomography (CT), abdominal 
ultrasonography, superficial lymph‑node ultrasonography, and 
chest and abdominal CT], histopathological and IHC findings, 

treatment regimens, response and long‑term outcomes. All 
pathological diagnoses were independently reviewed and 
confirmed by two haematopathologists at The Second 
Hospital of Hebei Medical University. Any discrepancies 
were resolved via consensus consultation or by a third senior 
haematopathologist.

Treatment regimens. In this retrospective cohort, the treatment 
plans for the 30 patients with PTCL‑NOS were formulated by a 
multidisciplinary team after comprehensive evaluation of each 
patient's PS, disease burden, Ann Arbor stage, International 
Prognostic Index (IPI)/PTCL‑NOS Prognostic Index (PIT) 
score, molecular prognostic indicators and organ reserve func‑
tion, in accordance with the current National Comprehensive 
Cancer Network Clinical Practice Guidelines and the Chinese 
Guidelines for the Diagnosis and Treatment of Adult Peripheral 
T‑cell Lymphoma, and were adjusted according to real‑world 
drug accessibility and patient preferences (16‑19).

For first‑line chemotherapy regimens, CHOP or CHOP‑like 
protocols were primarily used. For younger patients with 
a good PS (ECOG PS ≤1) who displayed high‑risk clinical 
features (advanced stage disease, high IPI/PIT score, bulky 
disease, central nervous system involvement and leukemic 
phase), a Ki‑67 proliferation index ≥70% and a highly aggres‑
sive clinical course, the cyclophosphamide, doxorubicin, 
vincristine, prednisone and etoposide (CHOPE) regimen was 
preferred. Patients with low‑ or intermediate‑risk disease 
without the aforementioned high‑risk factors, elderly patients 
or those with a slightly poorer PS (ECOG PS ≥2) were recom‑
mended to receive CHOP. For patients with concomitant 
cardiovascular disease, anthracycline‑containing agents were 
avoided where possible, and the gemcitabine, dexamethasone 
and cisplatin (GDP) regimen or the gemcitabine and oxali‑
platin (GemOx) regimen was preferred. For patients with 
hepatic or renal insufficiency, a reduced‑intensity CHOP 
regimen, GDP/GemOx regimens, bendamustine monotherapy 
or bendamustine‑based combination protocols were used 
based on the patient's specific conditions.

For second‑line chemotherapy regimens, the dexametha‑
sone, ifosfamide, cisplatin and etoposide (DICE) regimen, the 
gemcitabine, vinorelbine and liposomal mitoxantrone (GVM) 
regimen, the GDP regimen, single‑agent liposomal mitoxan‑
trone, or the ifosfamide, carboplatin and etoposide (ICE) 
regimen were primarily used.

Regarding targeted agents, as chidamide has been 
approved for use in China, all newly diagnosed high‑risk 
and relapsed/refractory patients in the present study were 
recommended to receive continuous chidamide until disease 
progression was reached or intolerable toxicity to chidamide 
occurred. For CD30‑positive patients, BV in combination with 
chemotherapy or used as monotherapy was recommended; 
however, overall utilization of targeted drugs was constrained 
by multiple real‑world factors.

Haematopoietic stem‑cell transplantation (HSCT) was 
performed in high‑risk young patients who achieved complete 
response (CR) after first‑line induction, and sequential 
autologous HSCT as consolidation was considered. For 
relapsed/refractory patients who responded to salvage therapy, 
evaluation for allogeneic HSCT (allo‑HSCT) was performed; 
due to the profound influence of real‑world circumstances, 
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the proportion of patients undergoing transplantation in this 
cohort remained low.

Response assessment and adverse‑event evaluation. 
Response was graded according to the Lugano criteria for 
malignant lymphoma (2014) (20) and classified as CR, partial 
response (PR), stable disease (SD) or progressive disease. 
Treatment‑related adverse events were assessed and recorded 
with the Common Terminology Criteria for Adverse Events 
version 5.0 (21).

Follow‑up. Follow‑up was conducted via telephone, and review 
of outpatient and inpatient medical records, and concluded in 
September 2023. Overall survival (OS) was defined as the time 
from diagnosis to death or loss to follow‑up for any reason, 
and PFS was defined as the time from diagnosis to disease 
progression, recurrence, death or last follow‑up.

Statistical analysis. Statistical analysis of the case data was 
performed using SPSS version 29.0 (IBM Corp.). Continuous 
data are presented as the median (range), and categorical 
data are presented as n (%). Univariate survival analysis was 
performed using Kaplan‑Meier analysis, and survival curves 
were plotted. Intergroup differences were compared using a 
log‑rank test. Variables with a P‑value <0.05 in the univariate 
analysis were included in the multivariate Cox regression 
model analysis. Hazard ratio (HR) and its 95% confidence 
interval (CI) values were calculated. The χ2 test and Fisher's 
exact test were used for group comparisons in Tables V and 
VI. Graphs were generated using GraphPad Prism version 9.5 
(Dotmatics). P<0.05 was considered to indicate a statistically 
significant difference.

Results

Clinical characteristics. The present study included 30 patients 
with PTCL‑NOS. The most common presenting symptom was 
painless lymphadenopathy, although other symptoms included 
abdominal pain, nasal congestion, lower‑limb oedema and 
limb weakness. A total of 13 patients presented with B symp‑
toms, primarily fever. Pleural effusion was observed at initial 
diagnosis in 13 patients, with pleural, abdominal and pelvic effu‑
sions most commonly observed (data not shown). The majority 
of patients (26 out of 30) were diagnosed with advanced‑stage 
disease (stage III/IV). Lesions originated from superficial or 
deep lymph nodes in 26 patients; in the remaining 4 cases, they 
were primary cases in extranodal sites and presented solely 
with extranodal involvement (2 in the gastrointestinal tract, 1 
in the skin and 1 in skeletal muscle). At diagnosis, 23 patients 
had both nodal and extranodal involvement, of whom 12 had 
≥2 extranodal sites affected (data not shown). Additional find‑
ings included splenomegaly in 14 patients, hepatomegaly in 8, 
bone marrow involvement in 11, and extranodal involvement 
at other sites, including the lungs and pleura (4 cases), skin 
(3 cases), thyroid gland (2 cases), kidney (1 case), and testis 
(1 case). A total of 3 patients had a history of immune abnor‑
malities, including 2 with autoimmune diseases and 1 with 
acquired immunodeficiency due to human immunodeficiency 
virus infection. Additionally, 2 patients were diagnosed with 
hemophagocytic syndrome, and 1 patient was diagnosed with 

myelofibrosis (data not shonw). All laboratory tests were based 
on baseline levels at the first visit. Among the 30 patients, 16 
had anaemia, 5 had thrombocytopenia, 20 had elevated lactate 
dehydrogenase levels, 19 had normal β2‑microglobulin levels 
and 12 had hypoalbuminemia (Table I).

Immunophenotype. The immunophenotypic features of all 
30  patients were examined (initial pathology reports and 
stained sections obtained at The Second Hospital of Hebei 
Medical University were collated and re‑reviewed; the panel 
of markers tested was determined by diagnostic requirements, 
so the number of evaluable cases varied between antigens). 
Antigens were assessed as follows: Pan‑T‑cell surface antigen 
CD2‑positive in 100% (27/27), CD3‑positive in 83.3% (20/24), 
CD5‑positive in 56.7% (17/30) and CD7‑positive in 40.0% 
(12/30) of cases; helper‑T‑cell subset CD4‑positive in 73.3% 
(22/30) of cases; cytotoxic‑T‑cell subset CD8‑positive in 46.7% 
(14/30) of cases; cytotoxic marker T‑cell‑restricted intracel‑
lular antigen‑1 (TIA‑1)‑positive in 60.0% (15/25) of cases; 
TFH‑associated marker BCL‑6‑positive in 23.1% (6/26) of 
cases; and CD30‑positive in 53.8% (14/26) of cases (Table II).

Evaluation of treatment efficacy. In the present study, 
28 patients received chemotherapy alone, whereas 2 patients 
received sequential radiotherapy after chemotherapy. 
Anthracycline‑based regimens were the mainstay of treat‑
ment: 13 patients received CHOP, 13 received CHOPE and 
4 received other chemotherapeutic regimens. Chidamide, an 
oral histone deacetylase inhibitor, was administered in combi‑
nation to 18 patients: 8 received chidamide‑based induction 
followed by maintenance and 10 received chidamide solely as 
maintenance after completing eight cycles of chemotherapy. 
After four cycles, the ORR among the 30 patients was 56.7% 
(17/30): 11 achieved a CR (36.7%) and 6 a PR (20.0%). A total 
of 6 patients were assessed as exhibiting SD (6/30; 20%). In 
the first‑line chemotherapy arms, the CHOP‑treated group of 
13 patients achieved an ORR of 46.1% (6/13) with 5 patients 
attaining a CR (38.4%) and 1 patient a PR (7.7%), whereas the 
CHOPE‑treated group of 13 patients achieved an ORR of 61.5% 
(8/13) with 5 patients attaining a CR (38.4%) and 3 patients 
achieving a PR (23.1%). In the chidamide‑plus‑chemotherapy 
subgroup of 8 patients, the ORR was 75.0% (6/8), 5 patients 
achieved a CR (62.5%) and 1 achieved a PR (12.5%). At the 
final efficacy evaluation, 9 of the aforementioned 11 patients 
who achieved a CR in the entire cohort maintained their CR 
(data not shown).

During the observation period, there were 21 relapsed/refrac‑
tory patients, among whom 17 received at least one full cycle 
of salvage therapy, whereas 4 did not receive any systemic 
salvage treatment due to rapid disease progression. Salvage 
treatment was predominantly based on conventional combina‑
tion chemotherapy, including the DICE regimen in 5 patients, 
the GVM regimen in 3 patients, the GDP regimen in 3 patients, 
the ICE regimen in 2 patients, the bendamustine plus liposomal 
mitoxantrone regimen in 1 patient, and liposomal mitoxantrone 
monotherapy in 3 frail patients who could not tolerate intensive 
chemotherapy. Within the cohort of 17 patients, 5 received 
chemotherapy (GDP/ICE/GVM regimens) combined with 
chidamide and 1 CD30‑positive patient received BV in combi‑
nation. After 2 cycles, a response evaluation was performed in 
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the 17 patients who received salvage therapy, yielding an ORR 
of 23.5% (4/17), with 2 patients achieving a CR (11.8%) and 
2 achieving a PR (11.8%) (data not shown).

A total of 5 patients underwent HSCT: 3 received autolo‑
gous stem‑cell transplantation after achieving CR, and all 
3 experienced a sustained CR at the time of last follow‑up. 
Another 2  patients received allo‑HSCT after achieving a 
PR following salvage therapy for relapsed disease, and both 
experienced a CR after transplantation; 1 patient remained 
alive with a continued CR and 1 succumbed due to severe 
bloodstream infection post‑transplant (Table III).

Survival and prognostic analysis. Follow‑up ended in 
September 2023; among the 30 patients, 15 were alive and 
15 had died, 14 of whom succumbed to disease progression 
or relapse and 1 who had succumbed to severe infection 
after transplantation. The median follow‑up duration was 
59.0 months. For the entire cohort, the 3‑year OS and PFS 
rates were 50.4 and 28.9%, respectively, while the 5‑year OS 
and PFS rates were 44.8 and 21.7% (Fig. 1).

Among the 21 relapsed/refractory patients, the 3‑year 
OS and PFS rates calculated from the date of documented 
relapse/refractoriness were 21.8 and 17.9%, respectively 

Table I. Clinical characteristics of 30 patients with peripheral 
T‑cell lymphoma, not otherwise specified.

	 Number
Clinical feature	 of cases	 Percentage

Sex		
  Male	 22	 73.3
  Female	 8	 26.7

Age, years		
  ≤60	 21	 70.0
  >60	 9	 30.0

Ann Arbor stage		
  I/II	 4	 13.3
  III/IV	 26	 86.7

B symptoms		
  Present	 13	 43.3
  Absent	 17	 56.7

Presence of >1 extranodal
involvement sites 
  Yes	 12	 40.0
  No	 18	 60.0

ECOG score		
  <1	 20	 66.7
  ≥1	 10	 33.3

Serous cavity effusion		
  Present	 13	 43.3
  Absent	 17	 56.7

Hepatomegaly		
  Present	 8	 26.7
  Absent	 22	 73.3

Splenomegaly		
  Present	 14	 46.7
  Absent	 16	 53.3

Bone marrow involvement		
  Present	 11	 36.7
  Absent	 19	 63.3

HGB, g/l		
  <110	 16	 53.3
  ≥110	 14	 46.7

PLTs		
  <150x109/l	 5	 16.7
  ≥150x109/l	 25	 83.3

Β2‑MG, mg/l		
  ≤4.0	 19	 63.3
  >4.0	 11	 36.7

ALB, g/l		
  <35 	 12	 40.0
  ≥35	 18	 60.0

LDH, U/l		
  <245	 10	 33.3
  ≥245	 20	 66.7

Table I. Continued.

	 Number
Clinical feature	 of cases	 Percentage

Ki‑67 index, %		
  <70	 11	 36.7
  ≥70	 19	 63.3

ECOG, Eastern Cooperative Oncology Group; HGB, haemoglobin; 
PLT, platelet; B2‑MG, β2 microglobulin; ALB, albumin; LDH, lactate 
dehydrogenase.

Table II. Immunophenotypic characteristics of 30 patients with 
peripheral T‑cell lymphoma, not otherwise specified.

Immune	 Cases,
phenotype	 n/total na 	 Percentage

CD2	 27/27	 100.0
CD3	 20/24	 83.3
CD4	 22/30	 73.3
CD5	 17/30	 56.7
CD7	 12/30	 40.0
CD8	 14/30	 46.7
CD30	 14/26	 53.8
TIA‑1	 15/25	 60.0
BCL‑6	 6/26	 23.1

aThe panel of markers tested was determined by diagnostic require‑
ments, so the number of evaluable cases varied between antigens. 
TIA‑1, T‑cell‑restricted intracellular antigen‑1.
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(Fig. 2). Based on whether salvage therapy was administered, 
these 21 patients were divided into two groups; given the 
extremely small sample size of the untreated group (n=4), no 
statistical analysis was performed and the data are presented 
for descriptive comparison only; baseline characteristics were 
compared only descriptively (Table IV). All 4 patients who 
did not receive salvage therapy were male, had serous effu‑
sion, haemoglobin <110 g/l and Ki‑67 ≥70%, and were all 
stage III/IV; the two groups were similar with respect to PS, 
number of extranodal sites and bone marrow involvement. 
Survival analysis showed that the salvage‑treatment group 
had 3‑year OS and PFS rates of 26.9 and 15.7%, respectively, 
whereas every patient in the non‑salvage therapy group expe‑
rienced rapid progression and died; their median PFS time was 

only 0.22 months and median OS time was 0.50 months (Fig. 3). 
Survival analyses were performed for patients who received 
CHOP vs. CHOPE (baseline characteristics had no significant 
differences; Table V). The CHOP cohort had a 3‑year OS rate 
of 56.4% and a 3‑year PFS rate of 29.3%, whereas the CHOPE 
cohort had a 3‑year OS rate of 54.8% and a 3‑year PFS rate of 
25.2%. Neither OS (HR, 0.786; 95% CI, 0.268‑2.334; P=0.647) 
nor PFS (HR, 1.384; 95% CI, 0.549‑3.531; P=0.471) differed 
significantly between the two groups (Fig. 4).

Survival analyses were performed for patients who received 
chidamide vs. those who did not (baseline characteristics had 
no significant differences; Table VI). The chidamide group 
had a 3‑year OS rate of 51.1% and a 3‑year PFS rate of 35.4%, 
whereas the non‑chidamide group had a 3‑year OS rate of 46.9% 

Figure 1. OS and PFS curves of 30 patients with peripheral T‑cell lymphoma, 
not otherwise specified. OS, overall survival; PFS, progression‑free survival.

Figure 2. OS and PFS curves of 21 patients with relapsed/refractory periph‑
eral T‑cell lymphoma, not otherwise specified. OS, overall survival; PFS, 
progression‑free survival.

Table IV. Descriptive comparison of baseline clinical characteristics between patients in the salvage therapy group (n=17) and 
non‑salvage therapy group (n=4).

Clinical characteristic	 Salvage therapy group, n (%)	 Non‑salvage therapy group, n (%)

Male sex	 11 (64.7)	 4 (100.0)
Age >60 years	 11 (64.7)	 3 (75.0)
Ann Arbor stage Ⅲ/Ⅳ 	 14 (82.4)	 4 (100.0)
B symptoms	 10 (58.8)	 3 (75.0)
Extranodal involvement sites >1	 10 (58.8)	 2 (50.0)
ECOG score ≥1	 10 (58.8)	 2 (50.0)
Serous cavity effusion present	 11 (64.7)	 4 (100.0)
Hepatomegaly	 4 (23.5)	 1 (20.0)
Splenomegaly	 8 (47.1)	 1 (20.0)
Bone marrow involvement	 10 (58.8)	 2 (50.0)
HGB <110 g/l	 9 (52.9)	 4 (100.0)
PLTs <150x109/l	 15 (88.2)	 2 (50.0)
Β2‑MG >4.0 mg/l	 6 (35.3)	 3 (75.0)
ALB <35 g/l	 8 (47.1)	 3 (75.0)
LDH ≥245 U/l	 12 (70.6)	 3 (75.0)
Ki‑67 index ≥70%	 10 (58.8)	 4 (100.0)

ECOG, Eastern Cooperative Oncology Group; HGB, haemoglobin; PLT, platelet; B2‑MG, β2 microglobulin; ALB, albumin; LDH, lactate 
dehydrogenase.
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and a 3‑year PFS rate of 20%. Neither OS (HR, 0.786; 95% CI, 
0.268‑2.334; P=0.364) nor PFS (HR, 1.384; 95% CI, 0.549‑3.531; 
P=0.088) differed significantly between the two groups, although 
a trend toward improved PFS was observed (Fig. 5).

Prognostic‑factor analysis
Univariate analysis. Univariate analysis of the clinical charac‑
teristics of the 30 patients (sex, age, disease stage, B symptoms, 
number of extranodal sites, ECOG PS, serous effusion, hepa‑
tosplenomegaly, bone marrow involvement and laboratory 
parameters), showed that an ECOG PS >1, serous effusion, 
bone marrow involvement, a platelet count <150x109/l and 
decreased ALB were significantly associated with worse OS 
(P<0.05), whereas ECOG PS, bone marrow involvement, a 
platelet count <150x109/l, β2‑microglobulin levels >4.0 mg/l, 

and albumin levels <35 g/l were significantly associated with 
worse PFS (P<0.05) (Table VII).

Multivariate analysis. Factors significant in the univariate 
analysis were entered into a Cox regression model. ECOG PS 
>1, bone marrow involvement and platelet count <150x109/l 
were independent predictors of OS (Table VIII), whereas 
bone marrow involvement and albumin levels <35 g/l were 
independent predictors of PFS (Table IX).

Adverse events. All 30 patients experienced treatment‑related 
adverse events. Grade 3‑4 toxicities were predominantly 
haematological in nature (leukopenia, anaemia and thrombo‑
cytopenia). Each episode was managed with supportive care 
[subcutaneous granulocyte‑colony stimulating factor (G‑CSF) 
or recombinant human thrombopoietin, or blood product 

Figure 3. (A) OS and (B) PFS curves of relapsed/refractory patients in the salvage therapy group and the non‑salvage therapy group. OS, overall survival; PFS, 
progression‑free survival.

Table V. Comparison of baseline clinical characteristics between the CHOP (n=13) and CHOPE (n=13) regimen groups.

	 CHOP regimen	 CHOPE regimen
Clinical characteristic	 group, n (%)	 group, n (%)	 P‑valuea

Male sex	 9 (69.2)	 10 (76.9)	 >0.999
Age >60 years	 3 (23.1)	 4 (30.8)	 >0.999
Ann Arbor stage Ⅲ/Ⅳ 	 12 (92.3)	 11 (84.6)	 >0.999
B symptoms	 3 (23.1)	 6 (46.2)	 0.236
Extranodal involvement sites >1	 3 (23.1)	 7 (53.8)	 0.226
ECOG score ≥1	 4 (30.8)	 2 (15.4)	 0.649
Serous cavity effusion present	 5 (38.5)	 3 (23.1)	 0.673
Hepatomegaly	 2 (15.4)	 3 (23.1)	 0.645
Splenomegaly	 4 (30.8)	 7 (53.8)	 0.428
Bone marrow involvement	 3 (23.1)	 6 (46.2)	 0.411
HGB <110 g/l	 4 (30.8)	 8 (61.5)	 0.238
PLTs <150x109/l	 1 (7.7)	 2 (15.4)	 >0.999
Β2‑MG >4.0 mg/l	 3 (23.1)	 6 (46.2)	 0.411
ALB <35 g/l	 3 (23.1)	 7 (53.8)	 0.226
LDH ≥245 U/l	 9 (69.2)	 8 (61.5)	 >0.999
Ki‑67 index ≥70%	 6 (46.2)	 11 (84.6)	 0.094

aχ2/Fisher's exact test. CHOP, cyclophosphamide, vincristine, doxorubicin and prednisone; CHOPE, cyclophosphamide, doxorubicin, vincris‑
tine, prednisone and etoposide; ECOG, Eastern Cooperative Oncology Group; HGB, haemoglobin; PLT, platelet; B2‑MG, β2 microglobulin; 
ALB, albumin; LDH, lactate dehydrogenase.
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Figure 4. (A) OS and (B) PFS curves of patients in the CHOP and CHOPE regimen groups. CHOP, cyclophosphamide, vincristine, doxorubicin and prednisone; 
CHOPE, cyclophosphamide, doxorubicin, vincristine, prednisone and etoposide; OS, overall survival; PFS, progression‑free survival.

Table VI. Comparison of baseline characteristics between the chidamide treatment group (n=18) and the non‑chidamide treat‑
ment group (n=12).

	 Chidamide treatment	 Non‑chidamide
Clinical characteristic	 group, n (%)	 treatment group, n (%)	 P‑valuea

Male sex	 12 (66.7)	 10 (83.3)	 0.419
Age >60 years	 6 (33.3)	 3 (25.0)	 0.704
Ann Arbor stage Ⅲ/Ⅳ 	 14 (77.8)	 11 (91.7)	 0.622
B symptoms	 8 (44.4)	 5 (41.7)	 >0.999
Extranodal involvement sites >1	 9 (50.0)	 3 (25.0)	 0.264
ECOG score ≥1	 8 (44.4)	 2 (16.7)	 0.235
Serous cavity effusion present	 9 (50.0)	 4 (33.3)	 0.465
Hepatomegaly	 6 (33.3)	 2 (16.7)	 0.419
Splenomegaly	 10 (55.6)	 4 (33.3)	 0.284
Bone marrow involvement	 7 (38.9)	 4 (33.3)	 >0.999
HGB <110 g/l	 10 (55.6)	 6 (50.0)	 >0.999
PLTs <150x109/l	 3 (16.7)	 2 (16.7)	 >0.999
Β2‑MG >4.0 mg/l	 7 (38.9)	 4 (33.3)	 >0.999
ALB <35 g/l	 5 (27.8)	 7 (58.3)	 0.130
LDH ≥24 5U/l	 11 (61.1)	 9 (75.0)	 0.694
Ki‑67 index ≥70%	 11 (61.1)	 8 (66.7)	 >0.999

aχ2/Fisher's exact test. ECOG, Eastern Cooperative Oncology Group; HGB, haemoglobin; PLT, platelet; B2‑MG, β2 microglobulin; ALB, 
albumin; LDH, lactate dehydrogenase.

Figure 5. (A) OS and (B) PFS curves of patients in the chidamide treatment group and the non‑chidamide treatment group. OS, overall survival; PFS, 
progression‑free survival.
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Table VII. Influence of different factors on OS and PFS.

	 OS	 PFS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 Median			   Median
	 time,			   time,
Clinical characteristic	 months	 P‑value	 HR (95% CI)	 months	 P‑value	 HR (95% CI)

Sex						    
  Male	 30	 0.850	 1.119 (0.349‑3.586)	 8	 0.067	 2.824 (0.932‑8.559)
  Female	 45			   31		
Age, years						    
  ≤60	 32	 0.814	 1.130 (0.408‑3.130)	 17	 0.947	 0.970 (0.388‑2.423)
  >60	 45			   13		
Ann Arbor stage		  0.644	 0.739 (0.205‑2.660)			 
  Ⅰ/Ⅱ	 45			   11	 0.700	 1.278 (0.367‑4.455)
  Ⅲ/Ⅳ 	 30			   13		
B symptoms						    
  Present	 25	 0.312	 1.665 (0.620‑4.469)	 5	 0.057	 2.412 (0.973‑5.979)
  Absent	 70			   30		
Presence of >1 extranodal
involvement sites 						    
  Yes	 74	 0.533	 0.713 (0.247‑2.064)	 31	 0.401	 0.673 (0.267‑1.695)
  No	 30			   8		
ECOG score						    
  ≤1	 7	 0.001a	 6.327 (2.090‑19.152)	 1	 0.021a	 2.922 (1.178‑7.249)
  >1	 70			   15		
Serous cavity effusion 						    
  Present	 3	 0.025a	 3.507 (1.167‑10.536)	 5	 0.261	 1.642 (0.691‑3.901)
  Absent	 30			   15		
Hepatomegaly						    
  Present	 ‑	 0.831	 0.870 (0.242‑3.124)	 1	 0.729	 1.199 (0.429‑3.351)
  Absent	 32			   5		
Splenomegaly						    
  Present	 30	 0.637	 1.269 (0.471‑3.418)	 11	 0.441	 1.426 (0.578‑3.518)
  Absent	 70			   17		
Bone marrow involvement						    
  Present	 9	 0.003a	 4.705 (1.679‑13.183)	 2	 <0.001a	 6.391 (2.514‑16.248)
  Absent	 70			   30		
HGB, g/l						    
  <110 	 20	 0.276	 1.759 (0.636‑4.862)	 5	 0.139	 1.955 (0.805‑4.750)
  ≥110	 70			   31		
PLTs						    
  <150x109/l	 3	 0.002a	 11.474 (2.484‑52.997)	 1	 0.014a	 4.438 (1.353‑14.559)
  ≥150x109/l	 70			   15		
Β2‑MG, mg/l 						    
  ≤4.0 	 70	 0.087	 2.524 (0.873‑7.296)	 30	 0.031a	 2.276 (1.098‑6.765)
  >4.0	 13			   3		
ALB, g/l						    
  <35 	 18	 0.035a	 2.969 (1.077‑8.183)	 6	 0.016a	 3.152 (1.243‑7.995)
  ≥35 	 70			   53		
LDH, U/l						    
  <245 	 30	 0.176	 2.226 (0.698‑7.102)	 8	 0.108	 2.264 (0.806‑6.361)
  ≥245 	 70			   30		
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transfusion], and blood counts recovered to acceptable levels 
before the next cycle. Non‑haematological toxicities were 
primarily grade 1‑2. Every patient developed some degree of 
gastrointestinal symptoms (nausea, vomiting or loss of appe‑
tite); symptomatic management (oral or parenteral vitamin B6 
or 5‑HT3 receptor antagonists) led to improvement. A total 
of 10 patients had pneumonia, 2 of which were grade 3‑4 
and delayed the next chemotherapy cycle. Neurotoxic events 
consisted primarily of mild peripheral neuropathy; follow‑up 
of 6 patients showed gradual resolution after drug withdrawal. 

A total of 3 patients developed grade 1‑2 hepatic dysfunc‑
tion; only 1 episode occurred during active treatment, which 
resolved after suspension of chemotherapy and addition of 
glycyrrhizin preparations. None of the patients discontinued 
therapy due to severe adverse events (Table X).

Discussion

PTCL‑NOS is the most common subtype of PTCL, accounting 
for 21‑27% of all PTCL cases  (22). Although PTCL‑NOS 

Table VII. Continued.

	 OS	 PFS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 Median			   Median
	 time,			   time,
Clinical characteristic	 months	 P‑value	 HR (95% CI)	 months	 P‑value	 HR (95% CI)

Ki‑67 index, %						    
  <70	 45	 0.776	 0.857 (0.296‑2.478)	 13	 0.365	 1.529 (0.599‑3.905)
  ≥70	 75			   17		

aP<0.05. OS, overall survival; PFS, progression‑free survival; ECOG, Eastern Cooperative Oncology Group; HGB, haemoglobin; PLT, platelet; 
B2‑MG, β2 microglobulin; ALB, albumin; LDH, lactate dehydrogenase; HR, hazard ratio; CI, confidence interval.

Table VIII. Multivariate analysis of OS with Cox proportional hazards regression.

	 OS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Clinical characteristic	 HR	 95% CI	 P‑value

ECOG score >1	 4.223	 1.089-16.383	 0.037a

Serous cavity effusion present	 2.705	 0.730-10.029	 0.137
Bone marrow involvement	 3.354	 1.016-11.065	 0.047a

PLTs <150x109/l	 7.353	 1.096-49.330	 0.040a

ALB <35 g/l	 2.648	 0.787-8.915	 0.116

aP<0.05. OS, overall survival; ECOG, Eastern Cooperative Oncology Group; PLT, platelet; ALB, albumin; HR, hazard ratio; CI, confidence 
interval.

Table IX. Multivariate analysis of PFS with Cox proportional hazards regression.

	 PFS
	--------------------------------------------------------------------------------------------------------------------------------------------------
Clinical characteristic	 HR	 95% CI	 P‑value

ECOG score >1	 1.154	 0.340-3.916	 0.819
Bone marrow involvement	 6.140	 1.982-19.018	 0.002a

PLTs <150x109/l	 3.887	 0.897-16.841	 0.070
Β2‑MG >4.0 mg/l	 2.090	 0.669-6.531	 0.205
ALB <35 g/l	 3.595	 1.159-11.154	 0.027a

aP<0.05. PFS, progression‑free survival; ECOG, Eastern Cooperative Oncology Group; PLT, platelet; B2‑MG, β2 microglobulin; ALB, 
albumin; HR, hazard ratio; CI, confidence interval.
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remains defined as a heterogeneous collection of tumours that 
cannot be assigned to any other recognized PTCL category, 
recent advances in PTCL genomics have led to the reclassi‑
fication of cases exhibiting a TFH phenotype or Epstein‑Barr 
virus (EBV) positivity as distinct entities, thereby narrowing 
the diagnostic scope of PTCL‑NOS (23).

In the present study, the clinical characteristics of 
30 patients with PTCL‑NOS were analysed; the median age 
at diagnosis was 59 years, and the disease was more common 
among men (73.3%). The majority of patients presented with 
painless peripheral lymphadenopathy, and approximately 
one‑half (43%) had B symptoms (fever, night sweats or weight 
loss). Occasional co‑occurrence of hemophagocytic syndrome 
and myelofibrosis was also observed, which is consistent 
with a previous report  (6). PTCL‑NOS typically arises in 
the lymph nodes, but the present cohort also included rare 
primary extranodal cases involving the gastrointestinal tract, 
skin and muscle. Previous research has shown that the primary 
site influences outcome: Tumours originating in the kidney 
or gastrointestinal tract are associated with poorer survival 
than nodal disease, whereas primary bone, skin or soft‑tissue 
involvement confers a better prognosis (24).

Immunophenotypically, all patients in the present 
cohort exhibited partial or complete loss/downregulation of 
pan‑T‑cell antigens, most frequently CD7 and CD5. Overall, 
60% of cases were positive for the cytotoxic marker TIA‑1, a 
figure considerably higher than the 32% reported in Western 

countries (North America and Europe)  (6) and further 
evidence that cytotoxic PTCL‑NOS (cPTCL‑NOS) is more 
common in Asian populations (25). cPTCL‑NOS is defined 
by expression of ≥1 cytotoxic marker (TIA‑1, granzyme B or 
perforin) in ≥50% of tumour cells (25). These patients often 
have an immunocompromised background, such as a history 
of malignancy or autoimmune disease, and the pathogenesis 
is linked to mutations in epigenetic regulators, including tet 
methylcytosine dioxygenase 2 and DNA methyltransferase 
3α. Studies have shown that cPTCL‑NOS typically expresses 
the T‑helper 1‑associated transcription factors TBX21 and 
C‑X‑C chemokine receptor type 3 (CXCR3), and belongs to 
the PTCL‑TBX21 subgroup, which is associated with a poor 
prognosis (26). PTCL‑TBX21 is driven by the transcription 
factor TBX21 and characterized by aberrant activation of 
the STAT3 pathway; another subgroup identified by gene 
expression profiling is PTCL‑GATA3, which is driven by the 
transcription factor GATA3. Compared with PTCL‑TBX21, 
PTCL‑GATA3 exhibits a more aberrant genomic expression 
profile and is associated with PI3K pathway activation, with 
a worse overall prognosis  (27). An IHC algorithm using 
TBX21/CXCR3 and GATA3/CCR4 as markers has been 
developed to distinguish PTCL‑TBX21 and PTCL‑GATA3 
in clinical practice  (28). Due to the lack of fresh, 
formalin‑fixed, paraffin‑embedded pathological samples, it 
was not possible to perform supplementary IHC staining for 
the aforementioned markers and gene‑expression profiling 

Table X. Adverse events during treatment of 30 patients with peripheral T‑cell lymphoma, not otherwise specified.

	 Number		  Cumulative
Adverse event	 of cases	 Percentage	 percentage

Hematological toxicity			 
  Leukopenia			   80.0
    Grade 1‑2	 15	 50.0	
    Grade 3‑4	 9	 30.0	
  Anemia			   56.7
    Grade 1‑2	 12	 40.0	
    Grade 3‑4	 5	 16.7	
  Thrombocytopenia			   86.7
    Grade 1‑2	 12	 40.0	
    Grade 3‑4	 6	 20.0	
Non‑haematological toxicity			 
  Gastrointestinal reactions			   100.0
    Grade 1‑2	 28	 93.3	
    Grade 3‑4	 2	 6.7	
  Peripheral neuropathy			   20.0
    Grade 1‑2	 6	 20.0	
    Grade 3‑4	 0	 0.0	
  Pneumonia			   36.7
    Grade 1‑2	 9	 30.0	
    Grade 3‑4	 2	 6.7	
  Abnormal liver function			   10.0
    Grade 1‑2	 3	 10.0	
    Grade 3‑4	 0	 0.0	
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in the present study, thereby limiting the ability to validate 
the prognostic value of molecular subtypes and specific gene 
mutations in cPTCL‑NOS in the real‑world setting. Notably, 
previous cohort studies of cPTCL‑NOS primarily included 
EBV‑positive cases (28,29); these have now been reclassified 
as distinct entities. Large‑scale investigations are urgently 
needed to determine whether EBV‑negative cPTCL‑NOS 
exhibits clinical features and survival outcomes that differ 
from those of non‑cPTCL‑NOS (30). In the present study, 
the CD30 positivity rate was 53.8%, which is higher than that 
reported in an earlier study (22), likely reflecting differences 
in the CD30 positivity cutoff and the limited sample size. 
This finding indicates that BV, an antibody‑drug conjugate 
targeting CD30, could be a therapeutic option for these 
patients.

Currently, the clinical prognostic indices most frequently 
used for PTCL‑NOS are the IPI, the PIT and the modified 
PIT; all three models stratify patients according to age, ECOG 
PS, LDH level, number of extranodal sites and Ki‑67 expres‑
sion (6,19,31,32). The present study confirmed that an ECOG 
PS >1, bone marrow involvement and platelet count <150x109/l 
are independent predictors of OS, which is consistent with 
previous reports (6,31,32). In addition to bone marrow involve‑
ment, albumin levels <35 g/l were an independent predictor 
of PFS. Low serum albumin levels have been linked to poor 
outcomes in a variety of malignancies, including gastric, 
small‑cell lung and breast cancer (33‑35), and its prognostic 
value across PTCL subtypes has been confirmed by multiple 
studies (36‑39). Albumin reflects not only systemic nutritional 
status but also the inflammatory burden and tumour load. 
Pro‑inflammatory cytokines released within the tumour 
microenvironment, such as IL‑6 and tumour necrosis factor‑α, 
suppress hepatic albumin synthesis, whereas increased capil‑
lary leakage accelerates the development of hypoalbuminemia. 
Raj et al (40) analysed 149 patients with large B‑cell lymphoma 
and demonstrated that C‑reactive protein and IL‑6 levels were 
inversely associated with serum albumin level, confirming that 
albumin behaves as a negative acute‑phase protein that mirrors 
the high inflammatory state of lymphoma. Further mechanistic 
studies have shown that IL‑6 is a key component of a positive 
inflammatory feedback loop, activating the JAK1‑STAT3 
pathway, and thereby promoting proliferation and migra‑
tion of PTCL cells (41,42). Federico et al (36) incorporated 
the prognostic value of serum albumin into a T‑cell scoring 
system that combines serum albumin level, ECOG PS, disease 
stage and absolute neutrophil count, and validated its ability 
to predict both OS and PFS. Although this model, derived 
from a large prospective dataset, achieved greater predictive 
accuracy than earlier indices, it remains limited to clinical 
variables and offers limited guidance for treatment selection. 
In the present study, albumin was measured only once prior 
to treatment initiation, precluding any dynamic assessment 
of its relationship with therapeutic response. Owing to the 
retrospective nature of the data, inflammatory markers such 
as C‑reactive protein and IL‑6 were excluded from the model; 
therefore, the proposed link between hypoalbuminemia and 
systemic inflammation could not be formally validated. Large 
prospective cohorts are still needed to clarify how pretreat‑
ment albumin levels are associated with nutritional status 
and inflammatory burden in real‑world PTCL‑NOS, with the 

ultimate goal of developing robust predictive algorithms that 
can reliably identify high‑risk patients.

In the present cohort, anthracycline‑based chemotherapy 
was the primary strategy, yielding an ORR of 56.7% and a 
5‑year OS of 44.8%, figures that mirror historical data (6). 
CHOP‑like regimens perform poorly in PTCL‑NOS. Although 
first‑line response rates are acceptable, early relapse often 
occurs, and long‑term outlook remains poor. The value of 
anthracyclines is itself debated; several studies have found no 
notable survival difference between anthracycline‑containing 
and anthracycline‑free schedules (6,43). In the present study, 
the outcomes between patients receiving CHOP and those 
receiving CHOPE were compared, and no statistically signifi‑
cant difference in either OS or PFS was observed. A previous 
report has suggested that CHOPE may improve PFS rate in 
patients <60 years old, possibly as elderly or frail individuals 
are less tolerant of the myelosuppressive effects of etopo‑
side (44); therefore, age‑stratified analyses are required to 
clarify the true benefit of the CHOPE regimen.

Chidamide, a selective histone deacetylase inhibitor 
developed in China, is now widely used to manage PTCL and 
shows favourable activity (45). In the present study, patients 
who received chidamide exhibited higher 3‑year OS and PFS 
rates compared with those who did not receive the treatment, 
with a notable trend toward improved PFS. However, this 
difference did not reach statistical significance, likely due to 
the limited sample size. The small sample size also precluded 
stratified analysis of outcomes based on different chidamide 
treatment strategies, such as up‑front combination therapy 
vs. maintenance therapy. Additionally, clinicians tend to 
initiate chidamide treatment earlier in patients deemed 
high‑risk. Furthermore, financial constraints prevent some 
patients from completing the planned number of treatment 
cycles. These factors may bias the efficacy estimates toward 
the null, potentially obscuring the true therapeutic benefits 
of chidamide. The small cohort and variable follow‑up dura‑
tion further reduced the statistical power in the present study. 
Consequently, the negative result observed did not refute the 
therapeutic value of chidamide, rather, it simply documents 
the heterogeneity of its real‑world use. Large prospective 
studies are required to define the precise role of chidamide 
as first‑line and maintenance therapy, and to determine 
whether molecular subgroups derive differential benefit. BV, 
an anti‑CD30 antibody‑drug conjugate, has demonstrated 
therapeutic potential in CD30‑positive lymphoma (46,47). In 
the present study, 1 patient who relapsed (repeat lymph‑node 
biopsy confirming CD30 positivity) received BV combined 
with chemotherapy as salvage therapy, and achieved PR, 
before proceeding to allo‑HSCT. This single‑case experi‑
ence suggests that BV is active in PTCL‑NOS. Beyond 
improving drug accessibility (such as reducing economic 
burden), an evidence‑based CD30 cutoff must be established, 
and prospective real‑world studies on the efficacy and safety 
of BV in China are urgently needed to inform clinical 
decision‑making.

A total of 3  patients in the present study underwent 
autologous stem‑cell transplantation after achieving CR, and 
all remain alive at the latest follow‑up. The precise value of 
upfront autologous stem‑cell transplantation in PTCL‑NOS is 
still contested. A large retrospective study showed improved 
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OS when patients aged <65 years with stage II‑IV disease 
received autologous stem‑cell transplantation as consolida‑
tion  (48), whereas a prospective trial found no survival 
benefit for sequential autologous stem‑cell transplantation in 
first‑remission PTCL‑NOS (49). Although existing data are 
conflicting, and large‑scale studies specific to the PTCL‑NOS 
subtype are lacking, current guidelines and clinical practice 
continue to favour sequential autologous stem‑cell transplan‑
tation for chemotherapy‑sensitive patients, on the assumption 
that it may achieve long‑term disease control.

Patients with relapsed or refractory PTCL‑NOS have poor 
outcomes, effective agents are limited, and they remain in a 
challenging therapeutic situation. In the present cohort, the 
3‑year OS was only 21.8%, and 4 of the 21 patients died from 
rapid progression, within a median OS time of 0.50 months, 
without ever receiving salvage therapy. Although the sample 
is too small to identify statistically robust high‑risk features, 
all four had high stage disease, serous effusion, anaemia and 
a Ki‑67 index ≥70%, suggesting that an inherently aggressive 
biology, rather than poor PS, drives the fulminant course. 
Larger studies integrated with molecular genetics are required 
to determine whether an ultra‑high‑risk molecular subset exists. 
Salvage regimens in the present study were highly heteroge‑
neous; conventional chemotherapy (GDP and ICE) conferred 
only a modest survival benefit, which is consistent with previous 
reports  (50‑52). Notably, the mere opportunity to receive 
salvage therapy emerged as a survival ‘watershed’, implying 
that published response rates may be systemically overesti‑
mated. Additionally, the use of targeted agents (chidamide and 
BV) in Chinese patients with relapsed/refractory PTCL‑NOS 
was piloted, providing preliminary experience for individu‑
alized, targeted combination strategies. Transplant‑related 
mortality is undeniable, yet allo‑HSCT remains the only 
curative option for relapsed/refractory PTCL‑NOS. In the 
present study, only 2 patients were bridged to allo‑HSCT; 
most younger individuals never achieved a response adequate 
for transplant, and the need to locate a suitable donor and 
secure costly procedures before further progression created 
additional, real‑world barriers. More effective pre‑transplant 
salvage regimens are urgently required, while frail patients 
who are ineligible for transplants need lower‑intensity alterna‑
tives that can meaningfully prolong survival. As the genetic 
understanding of PTCL pathogenesis improves, novel targeted 
agents, such as the JAK1 inhibitor golidocitinib, the PI3K 
inhibitor linperlisib and the programmed cell death protein 
1 inhibitor pembrolizumab, are emerging, offering patients 
with relapsed/refractory PTCL‑NOS additional therapeutic 
options. Thus, patients with PTCL‑NOS may achieve sustained 
remission or even disease‑free status with effective targeted 
therapies.

In the present study, treatment‑related toxicities were gener‑
ally manageable; the most common grade 3‑4 adverse events 
were myelosuppression‑neutropenia (30%), anaemia (16.7%) 
and thrombocytopenia (20%). These rates are largely consistent 
with those of a previous report (53). Pneumonia was the leading 
cause of treatment delay, and the two grade 3‑4 pulmonary 
infections were both neutropenia‑related. Clearly, maintaining 
chemotherapy intensity to achieve remission while avoiding 
severe myelosuppression‑related complications remains a 
formidable clinical challenge. Prophylactic G‑CSF can reduce 

the incidence of serious infections and maintain cycle sched‑
ules, but cumulative toxicity, dynamic blood count trends and 
individual infection histories must all be considered. Therefore, 
a multidisciplinary consultation should be sought promptly 
when necessary. Overall, the regimens used in the present study 
were considered safe, and no treatment‑related deaths occurred.

The present study has several important limitations that 
restrict the generalizability of the findings. First, the overall 
sample size and the sizes of individual subgroups are small, 
limiting statistical power and increasing the risk of type II 
errors; comparisons of survival between groups must therefore 
be interpreted with caution. Second, the study is a single‑centre 
retrospective analysis and is subject to inherent selection and 
recall biases; although baseline clinical characteristics were 
compared across all subgroups, potential confounders such 
as socioeconomic factors, patient treatment preferences and 
individual physician choices may still have influenced survival 
outcomes. Third, the absence of an external validation cohort 
means that the results are exploratory only; they provide 
clinical evidence and generate preliminary hypotheses for 
this rare disease, but a large, multicentre, prospective study is 
required for confirmation.

In summary, PTCL‑NOS predominantly affects 
middle‑aged and elderly men, follows an aggressive clinical 
course and is associated with poor overall outcomes. 
Conventional CHOP‑like regimens provide sub‑optimal 
disease control; relapse is common and robust prognostic tools 
are lacking. Multicentre prospective studies with larger patient 
cohorts are urgently required, together with comprehensive 
mapping of the PTCL‑NOS molecular landscape, to eluci‑
date the biological basis of its clinical heterogeneity and to 
develop effective targeted combination strategies that improve 
long‑term survival for patients with this disorder.
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