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ABSTRACT
Background:  t-cell large granular lymphocyte leukaemia (t-lGll) generally has a favourable 
prognosis, but a small proportion of patients are facing a relatively short survival time. this study 
aimed to identify clinical factors associated with survival in patients with t-lGll and develop a 
predictive model for guiding therapeutic decision-making.
Materials and Methods:  We conducted a retrospective study on 120 patients with t-lGll. lasso 
regression was performed for feature selection followed by univariate and multivariate cox 
regression analysis. a decision tree algorithm was employed to construct a model for predicting 
overall survival (Os) in t-lGll.
Results:  the median age of diagnosis for the entire cohort was 59 years, and 76.7% of patients 
reported disease-related symptoms. after a median follow-up of 75 months, the median Os was 
not reached. the 5-year Os rate was 82.2% and the 10-year Os rate was 63.8%. Multivariate 
analysis revealed that an eastern cooperative Oncology Group performance status over two and 
a platelet count below 100 × 109/l were independently associated with worse Os, leading to the 
development of a simplified decision tree model. the model’s performance was adequate when 
internally validated. the median Os of the high- and intermediate-risk- risk groups was 43 and 
100 months respectively, whereas the median Os of the low-risk group was not reached. 
Furthermore, we found that immunosuppressive agent-based conventional treatment was 
unsatisfactory for our high-risk patients.
Conclusions:  Our model is an easily applicable clinical scoring system for predicting Os in 
patients with t-lGll. however, external validation is essential before implementing it widely.

Introduction

large granular lymphocyte leukaemia (lGll) is a rare, 
chronic lymphoproliferative disease, with an annual 
incidence of 0.2 cases per 1,000,000 individuals [1]. it 
can arise from either cytotoxic t cells (cD3+) or natural 
killer cells (cD3-). On the basis of its precise cellular 
origin and clinical behaviour, lGll is further divided 
into three subtypes according to the World health 
Organisation classification: t-cell large granular lym-
phocyte leukaemia (t-lGll), chronic natural killer 
lymphoproliferative disorders, and aggressive natural 

killer cell leukaemia [2]. they account for 85%, 5%, and 
10% of lGll cases, respectively. it is generally consid-
ered that clonal large granular lymphocyte (lGl) 
expansion arises from sustained antigenic stimulation, 
which promotes dysregulation of apoptosis through 
the activation of survival signalling pathways [3]. the 
Janus kinase-signal transducer and activator of tran-
scription (JAK-STAT) axis is the most relevant pathway, 
whose constitutive activation is partly explained by 
somatic mutations in STAT3 and STAT5b [4,5]. t-lGll, 
the most frequent subtype of the lGl expansion, is 
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often a clinically indolent neoplasm with a median 
overall survival (Os) greater than ten years and a low 
risk of transformation into an aggressive malignancy 
[6]. it is characterized by persistent and clonal prolifer-
ation of cytotoxic t cells involving peripheral blood, 
bone marrow, liver, or spleen. some patients are 
asymptomatic at diagnosis and others present with 
symptoms secondary to neutropenia, anaemia, throm-
bocytopenia, or autoimmune disorders [7,8]. the con-
ventional treatment of t-lGll is immunosuppressive 
therapy, including methotrexate (MtX), cyclosporine 
(csa), and cyclophosphamide (ctX). the optimal agent 
for its initial therapy is yet to be determined [4].

however, previous case reports have noted that a 
subset of t-lGll showed a poor prognosis because of 
a high degree of aggressiveness [9–11]. the majority 
of patients described in these reports presented with 
younger age, symptoms of acute illness, hepatospleno-
megaly, lymphadenopathy, lymphocytosis, and variable 
degrees of anaemia or thrombocytopenia. these 
patients usually presented with a relatively shorter sur-
vival time ranging from several months to two years. 
their prognosis remained poor with conventional ther-
apy. treatment with intensive chemotherapy or novel 
agents targeting the JAK-STAT pathway may render 
promising responses and outcomes [12,13]. hence, it is 
imperative to identify such patients and provide them 
with more aggressive therapy at an earlier stage. the 
aim of this study is to identify potential prognostic 
factors for t-lGll patients and to construct a prognos-
tic model for better risk stratification and more precise 
treatment.

Materials and methods

Study population

We conducted a retrospective study at Jiangsu Province 
hospital and Nanjing second hospital to collect data 
on patients diagnosed with t-lGll from august 2009 
to March 2023. Data included baseline patients’ charac-
teristics, first-line treatment details, survival time, and 
so on. eligible patients met the following criteria: (1) 
lGl peripheral expansion (count > 0.5 × 109/l and dura-
tion > six months) or lGl involvement in bone marrow; 
(2) classical phenotype (cD3 + cD4-cD8 + cD57 + tcRαβ+) 
or atypical phenotypes (cD4 + cD8-tcRαβ+, cD4 + cD8 + 
tcRαβ+, or cD4-cD8-tcRγδ+); (3) rearrangement of 
t-cell receptor γ gene or clonal expression of t-cell 
receptor Vβ chain. We considered commonly misdiag-
nosed conditions such as bone marrow failure syn-
dromes, reactive expansions in lGls, and other natural 

killers or t cell lymphoma/leukaemia, and excluded any 
ambiguous cases.

this study was conducted in accordance with the 
Declaration of helsinki and approved by the ethics 
committees of Jiangsu Province hospital and Nanjing 
second hospital. Given the minimal risk to participants 
and the anonymous nature of their involvement, a 
waiver of documentation of consent was granted by 
the aforementioned ethics committees, allowing oral 
consent from participants.

Evaluation metrics

the final follow-up was conducted in March 2023. Our 
primary objective was to assess Os, which was calcu-
lated from the date of diagnosis until death from any 
cause or the last follow-up. Response to first-line treat-
ment was assessed by clinical evaluation and periph-
eral blood counts four months after the completion of 
treatment. haematologic complete remission (cR) was 
defined as the normalization of all peripheral blood 
count values, in addition to the normal count of circu-
lating lGl. haematologic partial remission was defined 
as an improvement in peripheral blood counts (a 
greater than 50% increase in absolute neutrophil count 
(aNc), a haemoglobin level of more than 100 g/l last-
ing at least four months, or a greater than 50% reduc-
tion in monthly blood transfusion lasting at least four 
months) [14]. the overall response rate (ORR) was 
defined as the rate of patients who achieved cR and 
partial remission. a complete remission rate (cRR) was 
the rate of patients who achieved cR.

Statistical analysis

We used the R software (v4.2.1) to conduct our analy-
ses. Patient characteristics were summarized as the 
median with inter-quartile range (iQR) or percentage. 
the Kaplan-Meier method was utilized to conduct sur-
vival analysis, and the resultant P-values were adjusted 
for multiple hypothesis testing using the Bonferroni 
method. to overcome over-fitting, we performed 
lassO with ten-fold cross-validation, selecting features 
with non-zero coefficients via lassO-logistic regres-
sion. We employed both univariate and multivariate 
cox proportional hazard regression models to identify 
factors independently associated with Os. a decision 
tree algorithm was employed to construct a prognos-
tic model for survival prediction based on multivariate 
analysis results. time-dependent areas under the 
receiver-operating characteristic curves (aUc) and  
calibration curves were generated to effectively 
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demonstrate the performance of the model. spearman 
correlation coefficient was used to analyze correlations 
between parameters. additionally, we employed the 
sankey plot to visually represent our risk stratification 
flows, and the forest plot to demonstrate response 
rates and their corresponding 95% confidence interval 
(ci). comparisons between categorical variables were 
performed by the chi-sq test, with Yates’s correction if 
necessary, or by Fisher’s exact test. continuous vari-
ables were compared using a student’s t-test or 
Wilcoxon rank sum test, as determined by the distribu-
tion of the variable being analyzed. all tests were 
two-sided and statistical significance was defined as 
p < 0.05.

Results

Baseline characteristics

a total of 120 patients met the inclusion criteria for 
analysis. Patients’ baseline characteristics are shown in 
table 1. Of these, 51.7% were males, resulting in a 

male-to-female sex ratio of 1.07. the median age of 
diagnosis was 59 years. Notably, 23.3% of patients were 
discovered incidentally, with no associated symptoms. 
however, the majority of patients (76.7%) experienced 
lGll-associated symptoms including fatigue (57.5%), 
autoimmune phenomenon (40%), B symptoms (20%), 
and recurrent infection (18.3%). splenomegaly was 
observed in 20% of the cases, whereas lymphadenop-
athy and hepatomegaly were reported in 15% and 
3.3%, respectively. Only 10.8% of patients had an 
eastern cooperative Oncology Group performance sta-
tus (ecOG Ps) over two. the median circulating lGl 
count was 2.91 × 109/l, with 19.2% of cases presenting 
counts < 1 × 109/l. absolute lymphocyte count (alc) 
and aNc counts had a median of 3.6 × 109/l and 
1.4 × 109/l, respectively, with 30% of patients experi-
encing aNc counts of less than 1.0 × 109/l, and 11.6% 
less than 0.5 × 109/l. anaemia (haemoglobin < 110 g/l) 
and thrombocytopenia (platelets < 100 × 109/l) 
occurred in 70% and 18.3% of cases, respectively. 
among 80 tested patients, 17.5% were found to carry 
STAT3 mutations. in addition, pure red-cell anaemia 
(PRca) and rheumatoid arthritis were seen in 25% and 
5% of patients respectively. More than one-quarter of 
the patients (26.7%) had an age-adjusted charlson 
comorbidity index (acci) score of more than two.

Overall survival

after a median follow-up of 75 months (95% ci, 67– 
86 months), the median Os was not reached (Figure 1). 
the 2-year Os rate for the entire cohort was 90.8% 
(95% ci, 17.8 − 44.4%), 5-year Os rate was 82.2% (95% 
ci, 75.3 − 89.6%), and 10-year Os rate was 63.8% (95% 
ci, 51.6 − 78.8%).

Table 1. Patients’ baseline characteristics of the included 
patients
characteristics n = 120

Age of diagnosis, year, median (iQR) 59 (49, 66)
Age of diagnosis >60 year, n (%) 52 (43.3)
Male sex, n (%) 62 (51.7)
symptoms and signs
 Asymptomatic, n (%) 28 (23.3)
 fatigue, n (%) 69 (57.5)
 Recurrent infections, n (%) 22 (18.3)
 Autoimmune phenomenon, n (%) 48 (40)
 B symptoms, n (%) 24 (20)
 Hepatomegaly, n (%) 4 (3.3)
 splenomegaly, n (%) 24 (20)
 lymphadenopathy, n (%) 18 (15)
 ecoG Ps >2, n (%) 13 (10.8)
laboratory tests
 lGl, × 109/l, median (iQR) 2.91 (1.11, 4.42)
 lGl <1 × 109/l, n (%) 23 (19.2)
 Alc, × 109/l, median (iQR) 3.6 (2.06, 6.52)
 Alc >4 × 109/l, n (%) 55 (45.8)
 Anc, × 109/l, median (iQR) 1.40 (0.89, 2.46)
 Anc <1 × 109/l, n (%) 36 (30)
 Anc <0.5 × 109/l, n (%) 14 (11.6)
 Hemoglobin, g/l, median (iQR) 84.5 (64, 114.5)
 Hemoglobin <110 g/l, n (%) 84 (70)
 Platelets, × 109/l, median (iQR) 179.5 (130.75, 232.25)
 Platelets <100 × 109/l, n (%) 22 (18.3)
 ldH, U/l, median (iQR) 202 (176, 242)
 ldH > Unl, n (%) 19 (15.8)
 Positive STAT3 mutations, n (%) 14 (17.5)
comorbidity
 Pure red-cell anemia, n (%) 30 (25)
 Rheumatoid arthritis, n (%) 6 (5)
 acci score >2, n (%) 32 (26.7)

Missing data: STAT3 mutations (n = 40)
iQR: interquartile range; ecoG Ps: eastern cooperative oncology Group 
performance status; lGl: large granular lymphocyte; Alc: absolute lym-
phocyte count; Anc: absolute neutrophil count; ldH: lactate dehydroge-
nase; Unl: upper normal limit; acci: age-adjusted charlson comorbidity 
index.

Figure 1. overall survival curve for the entire study 
population.
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Model construction and validation

through the lassO algorithm, eight features with 
non-zero coefficients were included to perform univar-
iate and multivariate cox regression analyses (Figures 
2(a–c)). the results of the univariate analysis revealed 
a correlation between poorer Os and age above 
60 years (p = 0.046), B symptoms (p = 0.022), hepato-
megaly (p = 0.040), splenomegaly (p = 0.048), ecOG Ps 
> 2 (p < 0.001), acci > 2 (p < 0.001), lGl < 1 × 109/l 
(p = 0.027), and platelets < 100 × 109/l (p < 0.001). the 
multivariate analysis identified only poor performance 
status (p = 0.014) and thrombocytopenia (p = 0.028) 
remained independent prognostic factors. Based on 
this, ecOG Ps and platelet count were used to develop 
a decision tree (Figure 2D). the final risk score com-
prised 3 risk categories: high (ecOG Ps > 2), interme-
diate (ecOG Ps ≤ 2 with platelets < 100 × 109/l), and 
low (ecOG Ps ≤ 2 without platelets < 100 × 109/l). the 
Os curves for each risk category revealed significant 
differences between the groups (Figure 2e). Median Os 
of the high- and intermediate- risk groups was 43 and 
100 months respectively, while the median Os of the 
low-risk group was not reached. the aUc for predict-
ing 2- and 5-year Os were 0.82 and 0.85, respectively 
(Figure 2F). For the 10-year prediction, the discrimina-
tory performance of the model decreases slightly, with 
an aUc of 0.74. the calibration curves for predicting 
2-, 5-, and 10-year Os were well matched to the stan-
dard line (Figure 2G). as shown in Figure 2h, the 
time-dependent aUcs of the decision tree model are 
comparable to those of the nomogram model.

Next, we conducted a correlation analysis (Figure 3) 
to explore the relationship between ecOG Ps and var-
ious variables. the results indicate a moderately strong 
positive correlation between ecOG Ps and symptoms 
at presentation, primarily fatigue (all r > 0.5 and 
p < 0.001). however, ecOG Ps is negatively correlated 
with the level of haemoglobin (r = −0.52, p < 0.001).  
We also observed a weak positive correlation between 
ecOG Ps and autoimmune phenomenon (r = 0.41, 
p < 0.001), acci score (r = 0.35, p < 0.001), and PRca 
(r = 0.32, p < 0.001). Meanwhile, a statistically significant 
but weak negative correlation was observed between 
ecOG Ps and levels of alc (r = −0.32, p < 0.001) and 
lGl (r = −0.30, p = 0.004). Notably, the study did not 
find any significant correlation between performance 
status and platelet count (p = 0.125).

Patient characteristics of different risk subgroups

table 2 presents a comparison of baseline characteris-
tics among various risk subgroups. the findings suggest 

that intermediate-risk patients had a significantly higher 
likelihood of recurrent infections (p = 0.025), B symp-
toms (p = 0.004), lymphadenopathy (p = 0.010), thrombo-
cytopenia (p < 0.001), and elevated lactate dehydrogenase 
(lDh) (p = 0.023) than low-risk patients. On the other 
hand, high-risk patients exhibited a higher incidence of 
fatigue (p = 0.001), autoimmune phenomena (p = 0.004), 
B symptoms (p = 0.045), poor performance status 
(p < 0.001), anaemia (p = 0.049), elevated lDh (p = 0.005), 
and high comorbidity index (p < 0.001) compared to the 
low-risk cohort. in relation to the intermediate-risk 
group, high-risk patients displayed a higher probability 
of fatigue (p = 0.025), PRca (p = 0.017), poor performance 
status (p < 0.001), low haemoglobin levels (p = 0.033), 
and high comorbidity index (p = 0.004). Notably, the 
intermediate-risk group had a significantly lower plate-
let level as opposed to the high-risk group (p = 0.003). 
among the 13 high-risk patients, four exhibited a low 
platelet count. We observed a tendency towards worse 
survival in patients with low platelet counts compared 
to those with normal platelet counts; however, the dif-
ference did not reach statistical significance (p = 0.059, 
supplementary Figure s1).

Treatment outcomes

in our study, 88 of 120 patients (73.3%) had indica-
tions and received treatment at the time of diagnosis 
(Figure 4). initial treatment for 70 patients was stan-
dard immunosuppressive therapies, consisting of MtX 
(37.5%), csa (18.3%), and ctX (2.5%). the ORR for 
MtX, csa, and ctX was 95.6%, 81.8%, and 66.7% 
respectively (p = 0.082). the cRR was 44.4% for MtX, 
45.5% for csa, and 0% for ctX (p = 0.308). high-risk 
patients exhibited poor response rates to conventional 
immunosuppressant monotherapy or treatment with 
immunosuppressants in combination with other agents 
(Figure 5). interestingly, despite their poor physical 
condition, high-risk patients demonstrated good toler-
ance to immunosuppressive therapy. all patients 
adhered to the treatment protocol without any dose 
reductions or delays due to toxicity.

Discussion

in this study, we retrospectively evaluated 120 patients 
with t-lGll to determine their clinical features and 
survival outcomes. a comparison of our findings with 
previous research revealed both similarities and dis-
crepancies in disease characteristics, which may be 
attributed to differences in patient selection and inclu-
sion criteria [15]. We found that the median age at 

https://dx.doi.org/10.1080/07853890.2023.2258899


aNNals OF MeDiciNe 5

Figure 2. construction and validation process of a decision tree model for predicting the overall survival of patients with T-cell 
large granular lymphocyte leukaemia. (A–B) feature selection steps carried out using the lasso regression model; (C) Univariate 
and multivariate cox regression analyses; (D) A simplified decision-tree model; (E) Kaplan-Meier survival curves of the three risk 
groups; (F) Time-dependent receiver operating characteristic curves displaying predictive accuracy for various timeframes (2-, 5-, 
and 10-year overall survival); (G) calibration curves for the same three survival periods; and (H) A comparison of time-dependent 
AUc between the decision tree model and the nomogram model. HR: hazard ratio; ci: confidence interval; ecoG Ps: eastern 
cooperative oncology Group performance status; acci: age-adjusted charlson comorbidity index; lGl: large granular lymphocyte; 
int: intermediate; TPR: true positive rate; fPR: false positive rate; AUc: area under the curve.
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diagnosis, sex ratio, and proportion of asymptomatic 
patients were consistent with previous case series; 
however, our cohort exhibited a higher incidence of 
PRca (25%) and a lower incidence of rheumatoid 
arthritis (5%) compared to non-chinese series (5–8% 
and 11–36%, respectively) [15–19]. in addition, our 

data confirm the excellent overall prognosis for t-lGll, 
with 63.8% of our patients still alive a decade after 
diagnosis.

What is more, we identified a sub-fraction of 
patients displaying a highly aggressive clinical course 
and dismal prognosis. these patients are commonly 

Figure 3. correlation analysis of the correlation with performance status. ecoG Ps: eastern cooperative oncology Group perfor-
mance status; acci: age-adjusted charlson comorbidity index.

Table 2. comparisons of baseline characteristics between different risk subgroups

characteristics

low risk int risk High risk

Pint/low Phigh/low Phigh/intn = 89 n = 18 n = 13

Age of diagnosis, year, median 
(iQR)

59 (49–64) 56 (49–67) 65 (61–77) 0.825 0.062 0.147

Male sex, n (%) 44 (49.4) 10 (55.6) 8 (61.5) 0.636 0.415 1.000
symptomatic, n (%) 62 (69.7) 17 (94.4) 13 (100) 0.059 0.048 1.000
fatigue, n (%) 45 (50.6) 11 (61.1) 13 (100) 0.414 0.001 0.025
Recurrent infections, n (%) 12 (13.5) 7 (38.9) 3 (23.1) 0.025 0.622 0.452
Autoimmune phenomenon, n (%) 28 (31.5) 10 (55.6) 10 (76.9) 0.051 0.004 0.275
B symptoms, n (%) 11 (12.4) 8 (44.4) 5 (38.5) 0.004 0.045 1.000
Hepatomegaly, n (%) 2 (2.2) 1 (5.6) 1 (7.7) 1.000 0.836 1.000
splenomegaly, n (%) 14 (15.7) 7 (38.9) 3 (23.1) 0.054 0.791 0.452
lymphadenopathy, n (%) 10 (11.2) 7 (38.9) 1 (7.7) 0.010 1.000 0.095
ecoG Ps >2, n (%) 0 (0) 0 (0) 13 (100) – <0.001 <0.001
lGl, × 109/l, median (iQR) 2.97 (1.16, 4.54) 1.81 (1.01, 4.09) 2.91 (0.73, 4.13) 0.363 0.416 0.837
Alc, × 109/l, median (iQR) 3.9 (2.25, 6.98) 2.75 (1.89, 5.85) 2.1 (1.07, 5.18) 0.224 0.138 0.465
Anc, × 109/l, median (iQR) 1.38 (0.83, 2.26) 1.5 (0.52, 2.55) 1.41 (1.05, 2.64) 0.774 0.446 0.496
Hemoglobin, g/l, median (iQR) 85 (64, 123) 95.5 (68.25, 111.75) 75 (61, 88) 0.864 0.049 0.033
Platelets, × 109/l, median (iQR) 199 (162, 236) 68 (34.25, 76.75) 168 (55, 282) <0.001 0.388 0.003
ldH, U/l, median (iQR) 195.5 (169, 231.25) 239.5 (199.25, 297.75) 236 (215.75, 302.5) 0.023 0.005 0.882
Positive STAT3 mutation, n (%) 11 (17.2) 3 (30) 0 (0) 0.598 0.580 0.250
Pure red-cell anemia, n (%) 21 (23.6) 2 (11.1) 7 (53.8) 0.389 0.051 0.017
Rheumatoid arthritis, n (%) 4 (4.5) 1 (5.6) 1 (7.7) 1.000 1.000 1.000
acci score > 2, n (%) 18 (20.2) 4 (22.2) 10 (76.9) 1.000 <0.001 0.004
Missing data: STAT3 mutations (n = 40).
int: intermediate; iQR: interquartile range; ecoG Ps: eastern cooperative oncology Group performance status; lGl: large granular lymphocyte; Alc: abso-
lute lymphocyte count; Anc: absolute neutrophil count; ldH: lactate dehydrogenase; acci: age-adjusted charlson comorbidity index.
statistically significant p-values are written in bold.
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considered to be in the advanced stage of the disease. 
however, currently, there is a lack of reliable tools to 
define the early and advanced stages of t-lGll accu-
rately, which poses a significant obstacle in guiding 
appropriate treatment strategies. Based on this, our 

study aimed to stratify patients based on prognosis 
and assess the effects of conventional treatment  
regimens on individuals with different disease charac-
teristics. through comprehensive analysis of baseline 
data, we developed a simplified two-factor prognostic 

Figure 4. sankey plot illustrating relationship and distribution between risk stratification and treatment. int: intermediate; MTX: 
methotrexate; cTX: cyclophosphamide; csA: cyclosporine; cR: complete remission; PR: partial remission.

Figure 5. Treatment outcomes of different risk groups for first-line therapies. note: data for cyclophosphamide is not shown due 
to the limited number of cases. The other treatment regimens used were cHoP (cyclophosphamide + doxorubicin + vincris-
tine + prednisone), ePocH (etoposide + doxorubicin + cyclophosphamide + vincristine + prednisone), fc (fludarabine + cyclophospha-
mide), and so on. oRR: overall response rate; ci: confidence interval; cRR: complete remission rate; int: intermediate; MTX: 
methotrexate; csA: cyclosporine.
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score (ecOG Ps and platelet count) easily attainable in 
a clinical setting. thrombocytopenia is an occasionally 
concomitant disorder in t-lGll cases that may be 
induced by a high tumour burden, anti-platelet anti-
bodies, or splenomegaly. it is typically associated with 
more advanced stages of the disease and the neces-
sity for treatment [11]. ecOG Ps, commonly used for 
assessing the general health status of patients, was 
found to be significantly correlated with comorbidities 
associated with the disease, particularly anaemia in 
our study. to facilitate clinical practice, we employed a 
simplified decision tree model instead of a nomogram. 
to our knowledge, this is the first study to develop a 
prediction model for patients with t-lGll. While we 
acknowledge that our study represents a preliminary 
exploration, we believe that our findings contribute  
to the understanding and management of this rare 
disease.

Previous studies showed age over 60 years, comor-
bidity index over two, and transfusion-dependent anae-
mia as independent risk factors for reduced Os in lGll 
patients [1,20]. Given the size and heterogeneity of the 
study population, it’s not surprising to see variations in 
these findings. Furthermore, these factors may have a 
collinear relationship with ecOG Ps, and therefore our 
results are not really in conflict with existing research. 
Notably, high-risk patients with low-performance status 
showed good tolerance to immunosuppressive therapy, 
which may benefit from the administration of support-
ive treatments like blood transfusions, haematopoietic 
growth factors, and prophylactic antibiotics, among 
others. consequently, we posit that the lower response 
rates observed in these patients are predominantly 
attributed to the intrinsic nature of the disease rather 
than the patient’s physical condition.

STAT mutations were the most distinctive genetic 
features described in t-lGll patients; however, their 
causal relationship with the development of t-lGll 
remains unclear [21]. studies have documented the 
presence of STAT3 and STAT5b mutations in 11–73% 
and 2–55% of t-lGll patients, respectively [13,22,23]. 
a recent report revealed that STAT3 mutations are 
independently associated with reduced Os in lGll 
patients, but previous studies have found no signifi-
cant difference or even a favourable effect [20,24,25]. 
in our cohort, 17.5% of patients carried STAT3 muta-
tions, and univariate analysis showed no significant 
difference in overall survival. Further investigation is 
necessary to determine the prognostic significance of 
STAT3 mutations in t-lGll patients.

the association between mutations outside the JAK/
STAT pathway and prognosis in t-lGll patients remains 
uncertain. two whole-exome sequencing studies have 

explored somatic mutations in genes other than STAT3 
in t-lGll, revealing strikingly divergent mutational 
spectrums [5,26]. the observed mutation patterns in 
t-lGll exhibit potential links to comorbidities and  
ethnicity, underscoring the importance of further 
investigations in the east asian patient population. 
Regrettably, our study’s retrospective design limited 
the inclusion of additional next-generation sequencing 
(NGs) testing for patients. Future research endeavours 
will prioritize the incorporation of NGs as it plays a 
crucial role in unravelling the intricate complexities 
associated with this rare disease.

immunosuppressive therapy constitutes the corner-
stone of t-lGll treatment. Our study involved the 
administration of various regimens that included 
drugs such as MtX, csa, ctX to patients. since this 
disease is rare, there has not been a direct compari-
son of these oral immunosuppressive agents in a pro-
spective manner. Nevertheless, retrospective studies 
have demonstrated similar ORRs [25], and our findings 
support this. although high-risk patients generally tol-
erate conventional immunosuppressive therapy well, 
its efficacy falls short of meeting their needs. therefore, 
future research should concentrate on developing 
innovative, efficacious, and safe therapies aimed at 
enhancing outcomes for these patients. Our approach 
could assist in identifying such patients and devising 
prospective randomized trials.

When interpreting our results, it is important to 
consider the limitations of our study. Firstly, we used 
an internal validation method, in which the validation 
dataset was taken from the training data. although we 
obtained good results, further studies are necessary to 
validate the accuracy of our model in diverse patient 
populations. secondly, due to the study’s retrospective 
nature, some parameters were not available for all 
patients, and we had to rely on the patient’s self-report 
or clinician’s documentation for certain subjective data, 
such as ecOG Ps. lastly, our study lacked consistent 
therapy. Future prospective studies can provide further 
insights and address these limitations.

Conclusions

in conclusion, our model represents a significant step 
forward in predicting Os for patients diagnosed with 
t-lGll. its simplicity makes it a practical option for use 
in resource-limited settings, giving clinicians the ability to 
make informed treatment decisions based on projected 
outcomes. however, further external validation is neces-
sary before the model can be widely adopted. 
Nonetheless, this scoring system holds great potential for 
improving patient care and management in the future.
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