

[image: Real-world data on clinical outcomes and validation of prognostic models for angioimmunoblastic T-cell lymphoma: a multicentric retrospective study in Southern China]
Real-world data on clinical outcomes and validation of prognostic models for angioimmunoblastic T-cell lymphoma: a multicentric retrospective study in Southern China





ORIGINAL RESEARCH

published: 10 June 2025

doi: 10.3389/fonc.2025.1580370

[image: image2]


Real-world data on clinical outcomes and validation of prognostic models for angioimmunoblastic T-cell lymphoma: a multicentric retrospective study in Southern China


Qiu-Yuan Xiang 1†, Jing-Song Wu 1†, Ling Huang 2†, Zong-Kai Zou 3†, Ting-Bo Liu 4, Zhi-Gang Peng 5, Li-E. Lin 6, Xiao-Lei Wei 7, Hong-Yu Zhang 8, Yun Lin 9, Guo-Wei Li 10, Yi-Rong Jiang 11, Hua Wang 12, Ke-Qian Shi 13, Rui-Ji Zheng 14, Zhi-Jun Han 14, Xiao Qiu 15*, Wen-Yu Li 16* and Ji-Hao Zhou 15*


1 Department of Hematology, The Second Clinical Medical College of Jinan University, Shenzhen, China, 2 Department of Lymphoma, Guangdong Provincial People’s Hospital, Guangdong Academy of Medicine Sciences, Southern Medial University, Guangzhou, China, 3 Department of Pathology, Zhangzhou Affiliated Hospital of Fujian Medical University, Zhangzhou, Fujian, China, 4 Department of Hematology, Fujian Institute of Hematology, Fujian Provincial Key Laboratory of Hematology, Fujian Medical University Union Hospital, Fuzhou, China, 5 Department of Hematology, First Affiliated Hospital of Guangxi Medical University, Nanning, China, 6 Department of Hematology, Hainan General Hospital, Hainan Affiliated Hospital of Hainan Medical University, Haikou, China, 7 Department of Hematology, Nanfang Hospital and Southern Medical University, Guangzhou, China, 8 Department of Hematology, Peking University Shenzhen Hospital, Shenzhen, China, 9 Department of Hematology, Fujian Provincial Hospital, Fuzhou, China, 10 Department of Hematology, Huizhou Central People’s Hospital, Huizhou, China, 11 Department of Hematology, Affiliated Dongguan People’s Hospital, Southern Medical University (Dongguan People’s Hospital), Dongguan, China, 12 Department of Hematology, State Key Laboratory of Oncology in South China, Guangdong Provincial Clinical Research Center for Cancer, Sun Yat-Sen University Cancer Center, Guangzhou, China, 13 Department of Hematology, The First People’s Hospital of Yunnan Province, Kunming, China, 14 Department of Hematology, Zhangzhou Affiliated Hospital of Fujian Medical University, Zhangzhou, Fujian, China, 15 Department of Hematology, Shenzhen People’s Hospital (The Second Clinical Medical College of Jinan University; The First Affiliated Hospital of Southern University of Science and Technology), Shenzhen, China, 16 Department of Hematology, Guangdong Provincial People’s Hospital, Guangdong Academy of Medical Sciences, Southern Medical University, Guangzhou, China




Edited by: 

Pier Paolo Piccaluga, University of Bologna, Italy

Reviewed by: 

Cadiele Oliana Reichert, University of São Paulo, Brazil

Chen Yang, North Sichuan Medical College, China

*Correspondence: 

Xiao Qiu
 xqiu0110@whu.edu.cn 

Wen-Yu Li
 liwy1206@163.com 

Ji-Hao Zhou
 zhoujihao@aliyun.com













†These authors share first authorship



Received: 20 February 2025

Accepted: 16 May 2025

Published: 10 June 2025

Citation:
Xiang Q-Y, Wu J-S, Huang L, Zou Z-K, Liu T-B, Peng Z-G, Lin L-E, Wei X-L, Zhang H-Y, Lin Y, Li G-W, Jiang Y-R, Wang H, Shi K-Q, Zheng R-J, Han Z-J, Qiu X, Li W-Y and Zhou J-H (2025) Real-world data on clinical outcomes and validation of prognostic models for angioimmunoblastic T-cell lymphoma: a multicentric retrospective study in Southern China. Front. Oncol. 15:1580370. doi: 10.3389/fonc.2025.1580370






Background

This study aimed to elucidate the treatment outcomes and prognosis of angioimmunoblastic T-cell lymphoma (AITL) patients in a real-world setting.





Objectives

The clinical efficacy of new drug applications was evaluated, alongside the predictive accuracy of prognostic models, to inform future research.





Methods

In this study, 82.9% of patients received a CHOP-like regimen, while 36.4% also received chidamide. We assessed the prognostic models’ predictive power using the Cox proportional hazards model and concordance index (C-index).





Results

The median age of the patients in this study was 62.0 years, with 2-year progression-free survival (PFS) and overall survival (OS) rates of 36.1% and 60.3%, respectively. Complete response (CR) rates in first-line treatments were 21.6% for the chidamide-containing group and 28.1% for the chidamide-free group. The AITL scores, PIAI scores, and Chinese AITL scores demonstrated superior C-index values, with the Chinese AITL score providing the most distinct risk stratification. Advanced age (over 70 years), bone marrow involvement, and CD7 negativity were identified as significant prognostic factors associated with poorer PFS in both univariate and multivariate analyses. A novel prognostic model, the South China AITL Score, was constructed by combining these three factors, stratifying patients into low-risk and high-risk groups, with 5-year PFS rates of 81.5% and 34.6%, respectively. This model was successfully validated in an independent cohort.





Conclusions

The prognosis of AITL in real-world settings is poor, and the addition of chidamide did not show improvement in remission rates or survival. Our novel prognostic model, along with the Chinese AITL score, may enhance the identification of Chinese patients at varying risks for chemotherapy. Furthermore, the pathological marker CD7 is anticipated to emerge as a significant biomarker for the prognostic evaluation of AITL.
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1 Introduction

Angioimmunoblastic T-cell lymphoma (AITL) is a distinctive subtype of peripheral T-cell lymphoma (PTCL) that originates from follicular helper T (TFH) cells.

The epidemiological distribution of AITL exhibits notable geographical heterogeneity. Globally, AITL constitutes 28.7% of PTCL cases in Europe, 17.9% in Asia, and 16.0% in North America (25). In China, AITL represents 13.8% of all PTCL diagnoses (1). TFH cells are a CD4+ helper T subset that play a vital role in promoting the generation of plasma cells and memory B cells. Dysfunction of TFH cells may lead to disruptions within germinal centers, ultimately leading to the development of AITL (2).

The pathogenesis of AITL is thought to involve complex processes involving multiple hits. The first hit occurs at an early stage of hematopoietic development, when mutations occur in the TET2 and DNMT3A genes. The second hit occurs at the mature T-cell stage, when cells with mutated genes suffer further mutations in the RHOA and/or IDH2 gene. These later mutations are instrumental in modulating the differentiation and proliferation of clonal TFH cells, thereby facilitating the occurrence and progression of AITL (3–9).

AITL is observed mostly in the elderly population. The clinical presentation is typically manifested as a systemic illness, including widespread lymphadenopathy, B symptoms and splenomegaly, as well as bone marrow involvement. Additionally, patients may exhibit plasma effusions, pruritus, or rashes (10). AITL is often characterized by an aggressive disease course. Most patients are diagnosed with advanced disease. The standard first-line therapy is the CHOP regimen, which comprises cyclophosphamide, doxorubicin, vincristine, and prednisone. Nevertheless, the 5-year overall survival (OS) rate for AITL patients remains below 50% (11, 12).

To enhance the therapeutic efficacy for patients with newly diagnosed AITL, researchers have attempted to combine novel agents with CHOP in strategies termed “CHOP plus X.” These novel agents include epigenetic modulators, immune checkpoint inhibitors, and signal transduction inhibitors. The combination of romidepsin or brentuximab vedotin (BV) with CHOP failed to improve the long-term prognosis of patients with AITL (13, 14), whereas a phase II clinical trial demonstrated that the combination of CHOP with chidamide had a better overall response rate (ORR) of 50% and a complete remission (CR) rate of 40% in patients with AITL, with a more sustained duration of response (DOR) (15). Another study focusing on PTCL also showed that patients treated with chidamide plus chemotherapy had a longer progression-free survival (PFS) than those receiving conventional chemotherapy. Unfortunately, the study did not find a statistically significant divergence in OS between the two treatment groups (16). A recent large-scale, multicenter, retrospective study showed that patients who underwent autologous hematopoietic stem cell transplantation (ASCT) achieved 5-year OS and PFS rates of 50.8% and 39.4%, respectively. For AITL patients specifically, the 5-year PFS rate was 47.3%, substantiating the significant survival benefits conferred by ASCT (17). However, few Chinese patients have undergone ASCT in a real-world setting.

Despite the availability of numerous prognostic models, most of the studies are based on retrospective data from PTCL or non-Hodgkin lymphoma (NHL) patients rather than from AITL patients. Furthermore, the patients enrolled in clinical trials may not accurately represent the real-world population. Besides, it is unclear which prognostic model is most appropriate for Chinese patients. This study was conducted using data from the South China Cooperative Group with the aims of elucidating the treatment outcomes and prognosis of AITL patients in a real-world setting, assessing the clinical value of new drug applications, evaluating the predictive power of various prognostic models, and offering valuable insights for future research endeavors.




2 Methods



2.1 Study design and patients

A total of 140 patients with newly diagnosed AITL were enrolled retrospectively from 19 lymphoma centers between May 2014 and May 2022 by the South China T-cell Lymphoma Collaborative Group. All patients fulfilled the 2016 World Health Organization (WHO) diagnostic criteria for AITL (18) and underwent imaging and bone marrow examinations to determine the clinical stage. All patients enrolled met the following inclusion criteria: complete clinical follow-up data and a confirmed initial diagnosis of AITL by pathology examinations. The exclusion criteria were as follows: 1) AITL patients who were in relapse at the time of enrollment; 2) AITL patients without available clinical follow-up data; 3) AITL patients concurrent with other malignancies; and 4) patients who did not receive treatment. We collected the clinical data, laboratory test results, and imaging examination results of all enrolled patients. This study was approved by the Ethics Committee of Guangdong Provincial People’s Hospital, with the ethical review number:KY-Q-2021-225-02, and all research subjects signed informed consents.




2.2 Criteria for response evaluation

For patients who underwent interim or end-of-treatment response evaluation by positron emission tomography/computed tomography (PET/CT), the Deauville 5-point scale and Cheson criteria were applied to evaluate treatment response (19, 20).




2.3 Prognostic models

In this study, we compared seven prognostic models that were developed for risk stratification in lymphoma patients: the International Prognostic Index (IPI), the Peripheral T-cell Lymphoma Prognostic Index (PIT), the National Comprehensive Cancer Network International Prognostic Index (NCCN-IPI), the Angioimmunoblastic T-cell Lymphoma Prognostic Index (ATPI), the Alternative Prognostic Indicators for AITL (PIAI), the Prognostic Index for AITL score, and the Chinese Angioimmunoblastic T-cell Lymphoma Index (Chinese AITL score) (10, 11, 21–25). All patients were stratified for prognostic risk based on a set of clinical variables, such as age, Eastern Cooperative Oncology Group performance status (ECOG PS), and Ann Arbor stage, as well as laboratory variables, including hemoglobin, lactate dehydrogenase (LDH), and albumin.




2.4 Statistical analysis

OS was defined as the time from the date of diagnosis to either the date of death from any cause or the date of last follow-up. PFS was defined as the time from diagnosis to disease relapse or progression or to the last follow-up. The Kaplan–Meier method was used for survival analysis, while the log-rank test was used to evaluate the significant differences between groups. Multivariate analyses were performed using the Cox proportional hazard regression model. The concordance index (C-index) was utilized to assess and compare the predictive power of the prognostic models; a C-index of 0.5 indicates no predictive ability, whereas a value of 1 reflects perfect concordance between the model’s predictions and observed outcomes. A higher C-index signifies superior discriminatory power (26, 27). All the statistical tests were two-tailed, and P < 0.05 was statistically significant. Data processing and analysis were performed using SPSS version 25.0 and EZR software.





3 Results



3.1 Clinical characteristics

The demographic characteristics of the 140 enrolled patients are detailed in Table 1, with 85 males (60.7%) and 55 females (39.3%). The median age was 62 years (17-83 years), and 55.0% were aged 60 or older, with 15.0% over 70. At diagnosis, 95.0% had stage III or IV disease. Bone marrow involvement was present in 19.3%, and extranodal involvement at multiple sites in 20.7%. The most commonly affected extranodal sites were the bone marrow (19.3%), nasal cavity (15.0%), and lung (10.0%).


Table 1 | AITL clinicodemographic characteristics(n=140).






3.2 Pathological characteristics

AITL is distinguished by a distinctive follicular architecture marked by clusters of TFH-associated markers, including CD4, CD7, PD-1and CD10 (28). In this study, immunohistochemistry revealed the following positivity rates: CD10 (63.3%), CD30 (78.2%), CD7 (80.28%), and Ki-67 (33.6% for values exceeding 60%). (Supplementary Table S1).




3.3 Treatment and responses

Among the 140 patients, 116 were initially treated with CHOP-like regimens and 24 with non-CHOP-like regimens, which comprised 13 cases of chidamide monotherapy, one of gemcitabine monotherapy, and seven combination therapies including gemcitabine (GDP or P-Gemox). Comparative baseline analysis revealed a significant difference in the proportion of patients aged 70 or older between the CHOP-like and non-CHOP-like treatment groups (P < 0.05). No significant differences were found in demographics and laboratory parameters such as sex, age, white blood cell count, hemoglobin, platelet count, LDH, C-reactive protein (CRP), Ki-67 index over 60%, β2-MG, albumin, ECOG PS, bone marrow involvement, Ann Arbor stage, or extranodal disease (Supplementary Table S2). In first-line treatment, chidamide was used in 51 patients (36.4%) and BV in 6 patients (4.3%) of the total cohort. Among 140 patients evaluated for treatment efficacy, the overall response distribution was as follows: CR in 36 cases (25.7%; 95% CI 18.7-33.8), partial response (PR) in 34 cases (24.3%; 95% CI 17.4-32.3), stable disease (SD) in 18 cases (12.9%; 95% CI 7.8-19.6), and progressive disease (PD) in 52 cases (37.1%; 95% CI 29.1-45.7). The ORR reached 50.0% (95% CI 41.4-58.6). In first-line treatment analysis, CHOP-like regimens demonstrated a CR rate of 28.5% (95% CI 20.5-37.6) and PR rate of 23.3% (95% CI 15.9-32.0), yielding an ORR of 51.7% (95% CI 42.3-61.1). In contrast, non-CHOP-like regimens showed lower efficacy with CR and PR rates of 12.5% (95% CI 2.6-32.3) and 29.2% (95% CI 12.6-51.1) respectively, resulting in an ORR of 41.7% (95% CI 22.1-63.4). The CR and ORR were slightly higher with CHOP-like regimens, but this difference was not statistically significant (P=0.261) (Figure 1A). The median DOR was 495.4 ± 406.8 days for the CHOP-like group and 383.2 ± 384.8 days for the non-CHOP-like group, with no significant difference (P=0.353) (Figure 1C).




Figure 1 | First-line treatment efficacy and DOR of 140 AITL patients. (A) Treatment efficacy for patients treated with CHOP-like regimens and non-CHOP-like regimens. (B) Treatment efficacy for patients treated with different regimens with or without chidamide combined with CHOP-like regimens or non-CHOP-like regimens. (C-F) The DOR of AITL patients who received different treatment regimens. DOR, duration of remission.



To evaluate the efficacy of chidamide in the first-line treatment of patients with AITL, participants were categorized into two groups: one receiving chidamide and a control group that did not. The baseline characteristics of these groups were found to be statistically similar, as detailed in Supplementary Table S3. The treatment outcomes are as follows: the chidamide-containing group exhibited a CR rate of 21.6% (95% CI 11.3-35.3), while the chidamide-free group showed a CR rate of 28.1% (95% CI 19.1-38.6). PR rates were 23.5% (95% CI 12.8-37.5) and 24.7% (95% CI 16.2-35.0), respectively, and ORR were 45.1% (95% CI 31.1-59.7) and52.8% (95% CI 41.9-63.5) for the chidamide-containing and chidamide-free groups, respectively. The addition of chidamide did not significantly improve remission rates, as depicted in Figure 1B. Among responders, the DOR for those treated with chidamide was approximately 14.04 months ± 12.43 months, compared to 18.03 months ± 14.07 months for those not treated with chidamide (P = 0.230). When chidamide was administered in conjunction with CHOP-like regimens, the DOR was 15.37 months ± 13.0 months in the chidamide group, as opposed to 17.19 months ± 13.97 months without chidamide (P = 0.553). For non-CHOP-like regimens, the DOR in the chidamide group was 8.71 months ± 8.62 months, compared to 19.27 months ± 16.66 months without chidamide (P = 0.156). These findings are further illustrated in Figures 1D-F.

Maintenance therapy was administered to 19 patients (13.6%) as part of the first-line treatment strategy, with 11 (57.9%) receiving chidamide, 3 (15.8%) on interferon alpha, 1 on BV, and 4 on thalidomide or lenalidomide. Patients receiving maintenance therapy did not exhibit a prolonged DOR. Eight patients (5.7%) underwent ASCT as part of their first-line treatment, with 6 at complete response 1 (CR1) and 2 at partial response 1 (PR1). The DOR for those who received ASCT was 15.93 months ± 6.37 months, compared to 15.65 months ± 13.48 months for others (P = 0.927). The lack of observed DOR extension with ASCT consolidation is likely attributed to the small sample size.




3.4 Survival outcome

The median follow-up was 27.8 months (95% CI, 18.7 to 36.7). For the entire cohort, the 2-year PFS rate was 36.1%, and the median PFS was 9.1 months (95% CI, 6.2 to 12.0 months). The 2-year OS rate was 60.3%, and the median OS was 32.8 months (95% CI, 16.4 to 49.2 months) (Figures 2A, B). 85 patients (60.7%) experienced PD within 24 months (POD24). The median PFS for the POD24 group was significantly shorter, at 5.1 months (95% CI, 4.2 to 6.0 months), than that for the non-POD24 group, who had a median PFS of 49.2 months (95% CI, 42.8 to 55.6 months) (P < 0.001) (Figure 2C). The median OS for the POD24 group was 13.8 months (95% CI, 10.8 to 16.8 months), while the median OS for the non-POD24 group was not reached (P < 0.001) (Figure 2D). The POD24 group exhibited a significantly poorer prognosis than the non-POD24 group.




Figure 2 | Kaplan-Meier curves of PFS and OS. (A) PFS of all 140 AITL patients. (B) OS of all 140 AITL patients. (C) PFS of the POD24 group and non-POD24 group. (D) OS of patients in the POD24 group and non-POD24 group. (E) PFS of South China AITL Score patients in the low-risk group and high-risk group. (F) OS of South China AITL Score patients in the low-risk group and high-risk group. (G) PFS of validation group patients in the low-risk group and high-risk group. (H) OS of validation group patients in the low-risk group and high-risk group. PFS, progression-free survival; OS, overall survival; POD24, PD within 24 months.



Both univariate and multivariate analysis confirmed that advanced age (over 70 years), bone marrow involvement, and CD7 negativity were significant prognostic factors for worse PFS (Table 2). Combining the three factors identified through multivariate analysis, we selected 53 complete cases that included these three indicators and constructed a novel prognostic model termed as “South China AITL Score.” Patients were categorized into two risk groups: the low-risk group with 0 adverse factors and the high-risk group with 1-3 adverse factors. In the South China AITL Score population, median PFS and OS were not attained in either low- or high-risk groups. The 5-year OS rates were 92.1% for the low-risk group and 58.5% for the high-risk group (p=0.032), and the corresponding PFS rates were 81.5% and 34.6%, respectively (p=0.002). The C-index for the South China AITL Score in predicting PFS was 0.655 ± 0.673 (Figure 2E), and for OS it was 0.639 ± 0.865 (Figure 2F).


Table 2 | Univariate analysis for OS and PFS and multivariate analysis for OS.



The South China AITL Score model, validated in a cohort of 28 AITL patients from a single institution in China, demonstrated high predictive efficacy for PFS and OS, with C-index values of 0.638 ± 1.282 for PFS and0.663 ± 2.052 for OS, respectively (Figures 2G, H). The median PFS and OS were not reached in the low-risk group and high-risk group. The 5-year PFS rate and OS rate in the low-risk groups and high-risk groups was 37.5% vs. 17.1% (p = 0.079) and 42.9% vs.20.4% (p < 0.027).




3.5 Validation of different prognostic models

We further evaluated seven prognostic models developed for the risk stratification of lymphoma patients for comparative analysis. we scored our patients using the original criteria and divided them into high- and low-risk groups. Figures 3 and 4 demonstrate that all models had good predictive power for both PFS and OS. The predictive efficacy was quantified using the C-index. For PFS, the top models were the AITL score (0.670 ± 0.036), PIAI (0.655 ± 0.048), and Chinese AITL score (0.631 ± 0.029). For OS, they were PIAI (0.698 ± 0.057), Chinese AITL score (0.655 ± 0.034), and AITL score (0.644 ± 0.046). Table 3 presents the 5-year OS and PFS estimates from the original models and our calculated 1- to 4-year ranges. The Chinese AITL score showed exceptional predictive efficacy for both OS and PFS, with significant survival differences between the risk groups it defined (4-year PFS: 37.9% vs. 78.6%, 4-year OS: 10.1% vs. 69.3%, p < 0.001). Therefore, we recommend the Chinese AITL score as a suitable prognostic model for Chinese AITL patients.




Figure 3 | Kaplan-Meier curves for PFS in AITL patients stratified by different prognostic models: (A) International Prognostic Index (IPI), (B) Peripheral T-cell Lymphoma Prognostic Index (PIT), (C) Angioimmunoblastic T-cell Lymphoma Prognostic Index (ATPI), (D) National Comprehensive Cancer Network International Prognostic Index (NCCN-IPI), (E) Chinese Angioimmunoblastic T-cell Lymphoma Index (Chinese AITL score), (F) Alternative Prognostic Indicators for AITL (PIAI), (G) Prognostic Index for AITL score (AITL Score).






Figure 4 | Kaplan-Meier curves for OS in AITL patients stratified by different prognostic models: (A) International Prognostic Index (IPI), (B) Peripheral T-cell Lymphoma Prognostic Index (PIT), (C) Angioimmunoblastic T-cell Lymphoma Prognostic Index (ATPI), (D) National Comprehensive Cancer Network International Prognostic Index (NCCN-IPI), (E) Chinese Angioimmunoblastic T-cell Lymphoma Index (Chinese AITL score), (F) Alternative Prognostic Indicators for AITL (PIAI), (G) Prognostic Index for AITL score (AITL Score).The revised manuscript (with updated figures and captions) has been re-uploaded. We appreciate your diligence and regret the inconvenience.




Table 3 | Risk stratification in lymphoma patients using seven prognostic models.







4 Discussion

AITL originates from TFH cells and is characterized by distinct clinical, morphological, immunophenotypic, and genomic features. AITL cells not only express common antigenic markers associated with T cells, such as CD3,CD7 and CD4 but also exhibit specific markers indicative of TFH cells, including CD10, CXCL13, ICOS, and PD-1 (29). Nonetheless, these immunological markers are mostly nonspecific (30). BCL6, CD10, and CXCL13 exhibit good specificity but relatively low sensitivity in the diagnosis of AITL (31). It is generally held that the pathological diagnosis of AITL requires the positivity of at least two or three TFH cell markers, in conjunction with a thorough comprehensive judgment of the tissue morphology. The high percentages of PD-1-, PD-L1-, BCL6-, CXCL13-, CD30-, and CD7-positive cells observed in our cohort are consistent with previous literature (32, 33). Moreover, multivariate analysis in our study indicated that age over 70 years, bone marrow involvement, and CD7 negativity are independent risk factors negatively affecting PFS. This suggests that CD7 may serve as one of the predictive indicators for long-term prognosis of AITL.

There is no established standard of care for AITL. The therapeutic options of AITL are similar to those for other PTCL subtypes. First-line treatments frequently include CHOP-like regimens, but the prognosis is generally poor (34). Therefore, researchers are actively testing methods to improve the efficacy of first-line treatment for AITL. The outcomes of these efforts have been varied. Schmitz et al. (35) found that the addition of etoposide to the CHOP regimen did not improve PFS in patients with PTCL compared to CHOP alone. Subgroup analysis showed that only anaplastic lymphoma kinase (ALK)-positive anaplastic large-cell lymphoma (ALCL) patients benefited from the CHOPE regimen. Sun et al. (36) conducted a trial in newly diagnosed PTCL patients comparing the GDPT regimen with the standard CHOP regimen, which showed that the GDPT regimen demonstrated superior ORR and CR rates, as well as PFS and OS. In our study, the CHOP-like regimen led to marginally better CR and ORR rates, along with a longer DOR, than the non-CHOP regimen. We believe that the CHOP-like regimens remain the preferred first-line treatment option for AITL.

Furthermore, advancements in understanding the tumor microenvironment have revealed that histone deacetylase (HDAC) inhibitor chidamide may emerge as a potentially beneficial agent for AITL patients. A multicenter, real-world study indicated that chidamide, when combined with chemotherapy, improved treatment efficacy in patients with relapsed or refractory AITL (28). However, our study’s findings indicate that the incorporation of chidamide in first-line induction and maintenance treatment did not lead to higher remission rates or longer DOR. A separate phase III study also reported that incorporation of CHOP with romidepsin, another HDAC inhibitor, did not improve PFS, response rates, or OS compared with standard CHOP and was associated with higher risk of grade ≥3 adverse events (37). Prospective, randomized, controlled clinical trials will be needed to evaluate the efficacy and safety of HDAC inhibitors in combination with chemotherapy as first-line treatment for AITL. This would help to establish the role of HDAC inhibitors in this field.

ASCT has traditionally been considered as the standard consolidation therapy for patients with PTCL who achieve CR1 or PR1. However, A study of 160 newly diagnosed PTCL patients revealed that after responding to induction chemotherapy with the CHOP regimen and undergoing ASCT consolidation, there was no significant long-term survival benefit (38). In our research, we observed no extension in DOR for chemo-sensitive patients who received first-line ASCT consolidation. The absence of a significant benefit could be attributed to the small sample size of patients undergoing ASCT. Factors contributing to this low number include the advanced age of our cohort, with a median of 62 years and over 50% being above 60, and the limited prevalence and acceptance of ASCT in China. Many institutions lack the capacity to perform ASCT, and a significant number of patients are hesitant to opt for it. Despite these challenges, we believe ASCT has the potential to enhance patient outcomes and encourage its consideration for eligible patients in CR1.

Finally, in this study, we conducted a comprehensive evaluation and comparison of seven prognostic models. Our findings indicate that while all the models can accurately predict the prognosis of high- and low-risk AITL patients, their performance varies significantly. Comparing the discriminatory power of these seven models, it became evident that the AITL score, PIAI score, and Chinese AITL score were superior, showing higher C-index values. When considering discriminability, feasibility, and repeatability, the Chinese AITL score outperformed the other scores. Therefore, we recommend Chinese AITL score as the basis for AITL risk stratification in future research.

CD7, a co-stimulatory receptor protein that aids in T cell activation, is commonly expressed on approximately 85% of peripheral T cells. This molecule has the characteristic of undergoing endocytosis upon binding with antibodies and their derivatives, making it an ideal target for immunotoxin therapy. Immunotoxins can bind to CD7, be internalized by cells, and exert their cytotoxic effects intracellularly (39, 40). Studies have shown that in acute myeloid leukemia (AML), the positive expression of CD7 is an independent unfavorable prognostic factor for PFS (41). However, our study revealed that the loss of CD7 expression is associated with worse prognosis of AITL patients, which is interesting and deserves further studies.

The scoring model presented in this study integrates common and clinically relevant factors such as age and bone marrow involvement, and for the first time, includes the pathological marker CD7. Our model has demonstrated robust discriminative power and has been successfully validated in an independent cohort. However, this study has several key methodological limitations. First, the absence of a standardized central pathology review mechanism has led to inter-center heterogeneity in critical technical parameters, including antibody selection (particularly for CD7 detection), immunohistochemical staining protocols, and interpretation criteria. Such technical variability, compounded by batch-to-batch antibody differences and subjective staining intensity assessments, may systematically bias biomarker reliability. Second, the validation cohort’s limited sample size, especially in subgroup analyses, reduces statistical power and risks obscuring clinically relevant differences, necessitating validation through expanded cohorts and multi-source data integration. Third, inter-observer variability in quantitative staining evaluation introduces additional interpretive uncertainty. Fourth, retrospective inconsistencies in documenting CHOP-like regimen dosing across institutions, particularly unrecorded dose adjustments, introduce potential confounding. While all cases adhered to the core drug combination (cyclophosphamide, doxorubicin, vincristine, prednisone) and 21-day cycle framework, dose variations within guideline-permitted thresholds may still contribute to outcome heterogeneity.

Notably, the confluence of technical inconsistencies, sample size constraints, and undocumented therapeutic variability may collectively compromise the accuracy of CD7’s predictive biomarker evaluation. Given these compounded limitations, current conclusions regarding CD7’s predictive utility require guarded interpretation. Future multicenter investigations should implement four critical improvements: 1) protocol-driven central pathology review systems with quality-controlled antibody panels; 2) prospective large-scale cohorts with pre-specified subgroup power calculations; 3) standardized digital pathology platforms for quantitative staining analysis; and 4) rigorous documentation of therapeutic parameters, including drug dose adjustments, to minimize confounding. These refinements will enhance both reproducibility and clinical translatability. Finally, given that the Chinese AITL scoring system has demonstrated excellent performance in predicting both OS and PFS, we recommend its adoption as the preferred prognostic assessment tool for Chinese patients with AITL.




5 Conclusion

This retrospective analysis of 140 AITL patients’ real-world data from the South China T-cell Lymphoma Collaborative Group indicates that the prognosis for AITL patients under first-line CHOP and ASCT treatment remains unfavorable. The integration of novel agents, such as chidamide, with first-line therapy was found to be less than optimal. The Chinese AITL score demonstrated robust predictive power for long-term patient outcomes. Additionally, pathologic biomarkers, like loss of CD7 expression, are gaining traction as new prognostic indicators. Meanwhile, our novel prognostic model combining the abovementioned three factors may improve the risk stratification for AITL. Given the study’s limited sample size and retrospective design, there is a clear need for larger, multicenter, and prospective clinical trials to advance the understanding and treatment of AITL.
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Variable No. (%)

Age years

Median (range)

62.0 (17-83)

>60 77/140 (55)

>70 21/140 (15)
Sex

male 85/140 (60.7)

female ‘ 55/140 (39.3)

Ann Arbor stage
1

I

1/140 (0.7)

6/140 (4.3)

111

v
LDH>240 U/L
Aalbumin level<35g/L
IgA level<400mg/dL
CRP=10mg/L

B2-MG>2.4mh/L

53/140 (37.9)

80/140 (57.1)
85/138 (61.6)
78/137 (56.9)
35/45 (77.8)
51/80 (63.7)

81/100 (81)

Anemia (Hb<100g/L)

101/139 (72.7)

Ki-67>60%
Positive HBsAg

Positive HCV

42/125 (33.6)
14/124 (11.3)

2/120 (1.7)

Positive EBER
Positive EBV-DNA
Median

Average

NO.of extranodal sites>2

Extranodal sites

64/101 (63.7)
27/105 (25.7)
400

747.7

29/140 (20.7)

bone marrow

27/140 (19.3)

Nose 21/140 (15.0)
Lungs 14/140 (10.0)
Parotid gland 11/140 (7.9)
Bone 8/140 (5.7)
Liver 6/140 (4.3)
Skin 5/140 (3.6)

LDH, lactate dehydrogenase; CRP, C-reactive protein; 2-MG, B2-macroglobulin; HBsAg,

Hepatitis B surface antigen; HCV, Hepatitis C virus.






