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Clinical and splenectomy-based treatment D
outcomes in 40 cases of hepatosplenic T-cell
lymphoma: a comprehensive analysis

Mingyue-Chen', Min Wu', Yanhui-Xie'" and Lin Shen'"

Abstract

Background/aim This research study was conducted to examine the clinical characteristics and post-splenectomy
survival outcomes of patients diagnosed with hepatosplenic T-cell ymphoma (HSTCL).

Materials and methods A total of 10 cases of HSTCL patients admitted to the Hematology Department of Fudan
University Affiliated Huadong Hospital between January 2012 and December 2021 were included. In addition, we also
included 30 other cases reported from domestic and international sources. All pathological specimens were stained
with hematoxylin and eosin (H&E) and immunohistochemistry, with color development using DAB staining. Survival
analysis was conducted using Kaplan-Meier curves and log-rank tests.

Results In the 10 HSTCL patients, Epstein-Barr virus (EBV) infection was confirmed. Six patients had died, with 5 of
them within 1 year of disease onset. Survival analysis showed poorer prognosis in patients with hemophagocytic
syndrome and thrombocytopenia. Patients who underwent splenectomy followed by chemotherapy had a higher
median and average survival time compared to those who only received chemotherapy. The study included a total
of 40 HSTCL patients, with 29 males and 11 females, and an average age of onset at 42.3 years. All patients presented
with fever, with some exhibiting emaciation and/or hemophagocytic syndrome. Splenomegaly, hepatomegaly,
lymphadenopathy, and bone marrow involvement were found in the patients. Common laboratory findings included
leukopenia, anemia, and thrombocytopenia. All patients exhibited elevated ferritin levels and decreased blood
calcium levels.

Conclusion Those patients suffering from hemophagocytic syndrome at the onset of this disease face greater
treatment-related difficulties and a higher risk of mortality. Combined chemotherapy after splenectomy may improve
HSTCL patient survival.
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Introduction

Hepatosplenic T-cell lymphoma (HSTCL) is a rare dis-
ease, accounting for 1-2% of all peripheral T-cell lym-
phoma cases, with notably lower rates in Asia (0.2%)
relative to Europe (2.3%) or the Americas (3%) [1].
Immunophenotyping can enable the classification of
cases into of3- and y8-T-cell lymphoma cases, but no sig-
nificant differences in clinical presentation or prognostic
outcomes have been noted when comparing the two [2].
HSTCL cases do not exhibit distinctive clinical manifes-
tations, which often include hepatic and splenic enlarge-
ment, decreased blood counts, damaged liver function,
and potential bone marrow involvement. The most com-
mon genetic features of this disease are related to chro-
mosome 7q or triploid chromosome 8 [3, 4]. Genomic
sequencing has revealed that mutations in the STAT5B,
STAT3, and PIK3CD genes are present in up to 6% of
HSTCL cases [5]. The treatment of affected patients
generally centers on some combination of splenectomy,
CHOP- or L-asparaginase-based chemotherapy regi-
mens, and hematopoietic stem cell transplantation. Even
with these interventions, however, a majority of patients
still die within one year of initial diagnosis [6].

In this study, we present the clinicopathologic, immu-
nophenotypic, and clinical data of 10 patients who
developed HSTCL. We also searched the literature and
identified 30 additional cases of HSTCL. We summa-
rize and analyze the clinical data from HSTCL patients
admitted to our hospital in recent years to provide an
overview of this disease.

Materials and methods

Study group

We searched the files of the department of Hematopa-
thology at the Fudan University Affiliated Huadong Hos-
pital between January 2012 and December 2021. The
diagnosis of HSTCL fulfilled the criteria specified in the
World Health Organization. Clinical data were collected
from review of the medical records, which included labo-
ratory indicators, pathological reports, and bone marrow
biopsy results imaging studies for evidence of spleno-
megaly, hepatomegaly or lymphadenopathy, therapy
and clinical follow-up.Telephone-based follow-up with
patients or their families was performed to evaluate their
treatment plans and survival outcomes.

Although the study initially included only 10 patients.
To mitigate this limitation, we have retrospectively
reviewed the clinical and survival data from an additional
30 cases of HSTCL reported both domestically and inter-
nationally. This combined dataset of 40 cases allows for
more robust statistical analysis and a broader representa-
tion of the disease’s clinical spectrum (Fig. 1).
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Histopathologic assessment

All pathological specimens were fixed with 10% neutral
formalin, routinely dehydrated, paraffin-embedded, and
cut into 4p M-thick sections. Sections were subjected to
hematoxylin and eosin (H&E).

Immunophenotypic analysis

Immunohistochemical analysis was performed using
formalin-fixed, paraffin-embedded tissue sections at
the referring institutions or in our own laboratory at
the time of diagnosis. At our institution, we used 4-pm
thick tissue sections, heat-induced epitope retrieval, and
an avidin-biotin complex detection method. 3,3’-Diami-
nobenzidine was used as a chromogen, and staining was
performed in an automated immunostainer as described
previously. Antibodies specific for the following antigens
were used. All antibodies used for this study were pur-
chased from Fuzhou Maixin Company.

Follow-up time

The follow-up time for our patients was a minimum of 6
months, with the majority of patients followed for over a
year. This duration is sufficient to assess short-term sur-
vival and initial response to treatment. For patients who
survived beyond one year, we have continued to track
their survival status and any recurrence of disease, with
the longest follow-up extending up to 34 months post-
diagnosis. This extended follow-up time allows us to
evaluate long-term survival and recurrence rates, provid-
ing a more comprehensive understanding of treatment
outcomes.

Statistical analysis

SPSS 26.0 software was utilized for all data analyses. The
Student’s t-test and chi-square test were used for the
analysis between two groups. Kaplan-Meier curves with
log-rank tests was used for survival analysis. A p-value of
<0.05 was considered statistically significant for all com-
parisons made.

Results

Clinical data

The 10 patients analyzed in this study included 7 males
and 3 females, with an average age of 42.8 years and
respective minimum and maximum ages at disease onset
of 18 and 74 years. In all 10 cases, the disease initially
began with a fever, with accompanying emaciation in 3
cases. Patients did not experience obvious night sweating.
There were also 5 cases of combined hemophagocytic
syndrome and 1 case of a systemic rash. Splenomegaly
was evident in 10 cases, while 5 patients exhibited liver
enlargement, 7 exhibited lymph node enlargement, and
5 exhibited bone marrow involvement. There were 7
cases of leukopenia at disease onset, as well as 8 cases
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Fig. 1 Flow chart of study design and methodology

of anemia (Hb<120 g/L), and 5 cases of thrombocyto-
penia (PLT<100x10%/L). In all 10 cases, elevated fer-
ritin and decreased blood calcium levels were observed.
Eight cases exhibited varying degrees of impaired liver
function, while 3 exhibited elevated uric acid levels, 8
presented with significantly decreased lactate dehydro-
genase levels (LDH>300 U/L), and 5 cases had elevated
2 microglobulin levels (p 2 microglobulin>3.5 mg/L).
Epstein-Barr virus (EBV) infections were confirmed in
2 patients (EBV copies>10%). Of these 10 patients, 6 had
died as of the time of manuscript preparation, of whom
5 died within 1 year of disease onset. One patient expe-
rienced recurrent disease after autologous hematopoietic
stem cell transplantation and died 34 months following
disease onset as shown in Table 1.

Immunophenotypic characteristics

Of these 10 patients, all were positive for CD3. In addi-
tion, three cases were CD2 positive, five cases were CD5
positive, three cases were CD7 positive, and nine cases
were CD56 positive. Moreover, two cases were positive
for EBER, while all were Ki67 positive. Seven were posi-
tive for TIA-1 (cytotoxic T cell immunophenotype 1),
while six were positive for granzyme B, five were positive

for perforin, six were negative for IGH rearrangement,
and two were positive for TCR rearrangement as shown
in Table 2; Figs. 2, 3, 4 and 5.

Survival analysis

A detailed analysis of the survival curves (Figs. 6, 7 and
8; Table 3) reveals the impact of different clinical charac-
teristics and treatment modalities on patient survival. For
example, Fig. 6 shows that HSTCL patients with hemo-
phagocytic syndrome at disease onset may have a shorter
median survival time, while Fig. 7 indicates that patients
with thrombocytopenia at disease onset have a poorer
prognosis. Figure 8 demonstrates that patients who
underwent splenectomy followed by chemotherapy have
a higher survival rate compared to those who received
chemotherapy alone. To provide more precise survival
data, we calculated the median and mean survival times
for these patient groups and found that patients who
underwent splenectomy combined with chemotherapy
had increased median and mean survival times.

Prognostic factors
Next, data were compiled from 45 case reports of HSTCL
cases reported domestically and internationally from
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Table 1 Clinical characteristics of 10 patients with hepatosplenic lymphoma

Serial Gender Age Peripheral abnormal Liver LDH Hemo- Bone Treatment Fol-
Number hemogram damage abnormality phago- marrow low up
cytic infiltration results
syndrome
1 M 29 - - - - - Splenectomy + GDP 9m alive
2 F 34 Agranulocytosis + + + - Splenectomy +VP16+Cyclo- 10 m
Anemia sporin alive
3 F 55 Anemia + + + NA(Not Splenectomy +CHOP 10m
available) alive
4 F 66  Anemia + + - + Splenectomy +CHOP 24'm
alive
5 M 29 Agranulocytosis + - + - Splenectomy +GDLP 6 m died
Anemia
Thrombocytopenia
6 M 64 Agranulocytosis + + + + Splenectomy + Lucitinib 25m
Thrombocytopenia died
7 M 74 Agranulocytosis + + + + Splenectomy +VP16 1 mdied
Anemia
Thrombocytopenia
8 M 26 Agranulocytosis - + - + Splenectomy +Hyper-CVAD 7.5 m
Anemia died
9 M 33 Agranulocytosis + + + + Splenectomy +CHOP 1 m died
Anemia
Thrombocytopenia
10 M 18 Agranulocytosis + + - - Splenectomy + Hyper- 34m
Anemia CVAD + Autologous stem cell  died

Thrombocytopenia

transplantation

Note NA indicates missing data

Table 2 Immunophenotypic characteristics of 10 patients with hepatosplenic T-cell lymphoma

Serial Number CD2 CD3 CD5 CcD7 CD56 CD4 CD8 EBER Ki67
1 + + + + + + - - 30%-+
2 + A few+ Scattered weak + + red pulp + - Dense area 30%+
3 partly+ partly+ + + partly+ - +

4 partly+ partly+ Afew+ partly+ - +/- +

5 + - + -/+ + + +

6 + partly+ + scattered + partly+ A few+ - 60%-+
7 + + - - littoral cell + - 30%-+
8 + + + - - - 70%+
9 + + - - + 25%-+
10 + - + 30%+

2012 to 2021. After excluding reports with incomplete
data or missing follow-up information, 30 remaining
cases were identified for analysis [7-31]. These cases
were merged with our 10 patients discussed above, yield-
ing a cohort consisting of 29 males and 11 females, with
an average age of 42.3 years and respective minimum and
maximum ages at disease onset of 15 and 75 years. To
identify independent prognostic factors, we conducted
a multivariate Cox regression analysis. The results of the
analysis showed that splenectomy (P=0.038, HR=1.784)
and chemotherapy (P=0.038, HR=1.784) are indepen-
dent factors affecting the prognosis of HSTCL patients.
Additionally, hemophagocytic syndrome (P=0.032,
HR=2.013) and thrombocytopenia (P=0.032, HR=2.013)

are also independent predictors of poor prognosis. These
results emphasize the importance of combining sple-
nectomy and chemotherapy in the treatment of HSTCL
(Table 4).

Discussion

Hepatosplenic T-cell lymphoma (HSTCL) is an aggres-
sive and rare form of peripheral T-cell lymphoma that
predominantly affects males, with a median age of onset
around 35 years [32]. In our study cohort, which included
10 patients, the gender distribution was 7 males and 3
females, with a median age at onset of 42.8 years, align-
ing with previous research. The etiology of HSTCL
remains elusive, but it is postulated that chronic T cell
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Fig. 3 Intramedullary sinus invasion of the bone marrow

antigen stimulation or the use of immunosuppressive
drugs may play a role in its development. Individuals
with inflammatory bowel disease, psoriasis, ankylosing
spondylitis, or a history of organ transplantation are at
a higher risk of developing this condition [33]. A study
by Kotlyar et al.*34” highlighted that long-term treat-
ment with infliximab and azathioprine was present in
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some HSTCL patients, and chronic infections with EBV,
malaria, or HBV are also associated with the disease [35].
In our study, only 2 out of 10 patients showed signs of
EBV infection, both presenting with hemophagocytic
syndrome, which complicates the determination of its
relationship with the onset of malignancy. None of the
patients were HBV carriers.
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Fig. 4 Bone marrow biopsy, CD3 positive

Fig.5 Spleen biopsy, CD56 positive

Clinically, HSTCL patients almost always present with
splenomegaly, and may also experience fever and hepa-
tomegaly. Lymph node involvement is less common, and
central nervous system involvement is rare, though it may
manifest as ataxia or numbness [36]. Laboratory find-
ings often include liver dysfunction, elevated bilirubin,

increased LDH, and elevated P2-microglobulin levels,
along with blood count abnormalities. Thrombocytope-
nia is a particularly significant indicator in these patients,
with Belhadj et al. [37] noting a correlation between the
severity of thrombocytopenia and tumor progression,
suggesting its use as a marker for recurrence detection.
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Fig. 6 Survival curves for patients with hemophagocytic syndrome
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Fig. 7 Survival curves for patients with and without thrombocytopenia at HSTCL onset

In our study, patients presenting with thrombocytope-
nia at the onset of the disease had a poorer prognosis,
although this correlation did not remain significant when
combined with other reports, possibly due to patient eth-
nicity, comorbid conditions, or other factors [37].
Hemophagocytic syndrome is a frequent complication
at disease onset, possibly due to antigenic stimulation,
macrophage activation, and cytokine storm [38]. Six out

of the 10 patients in our cohort exhibited this syndrome,
which was associated with a significantly poorer progno-
sis [38]. The presence of hemophagocytic syndrome in
HSTCL patients increases the risk of mortality and short-
ens the disease course to two months or less [38].

In terms of treatment, splenectomy is thought to
reduce the risk of splenic rupture and improve blood
counts, but not survival. Standard treatments include
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Fig. 8 Survival curves for HSTCL patients that did and did not undergo splenectomy

Table 3 Univariate analyses of survival outcomes in 10 cases of
hepatosplenic lymphoma

2

Item X Pvalue
Gender 3.268 0.070
Stage 0.759 0.384
IPI 2.902 0.088
leukocyte disorder 1.793 0.181
Anemia 0.002 0.962
Thrombocytopenia 4.620 0.032
Hepatic insufficiency 2.068 0.150
Elevated LDH 0.013 0.910
Elevated uric acid 0.286 0.593
Elevated 3 2-MG 1.330 0.249
Bone marrow infiltration 2618 0.106
Combined hemophagocytic syndrome 4.620 0.032
Treatment with CHOP regimen 0469 0.493

Table 4 Univariate survival analyses in 40 cases of hepatosplenic

lymphoma

Item X Pvalue
Gender 0.515 0473
leukocyte disorder 0.005 0.944
Anemia 0.231 0.631
Thrombocytopenia 2.041 0.153
Hepatic insufficiency 3.248 0.072
Elevated LDH 0.077 0.782
Bone marrow infiltration 1.757 0.185
splenectomy 4.291 0.038
transplantation 2.259 0.133
Treatment with CHOP regimen 0.587 0443

CHOP-based chemotherapy, gemcitabine, L-asparagi-
nase, and hematopoietic stem cell transplantation. How-
ever, these treatments often result in only short-term
responses, with many patients experiencing rapid relapse
and death [39, 40]. Yajun et al. [41] analyzed data from
123 patients with hepatosplenic lymphoma, showing a
median survival of 38.2% after a median follow-up of 9
months. In our study, the 1-year overall survival rate was
75% for patients who underwent surgery combined with
radiotherapy and chemotherapy, compared to 63.6% for
those who underwent radiotherapy combined with che-
motherapy, and 49.2% for those who underwent chemo-
therapy alone. Cox regression analyses indicated that
treatment methods significantly impact prognosis, with
patients who underwent splenectomy combined with
radiotherapy and chemotherapy having a better survival
rate [41].

Rashidi et al. [42] reported a median survival of 68
months after allogeneic hematopoietic stem cell trans-
plantation in 54 HSTCL cases, with an average recur-
rence-free interval of 18 months. Durani U et al. [43]
compared outcomes of 136 patients who received tra-
ditional chemotherapy and 12 who underwent stem cell
transplantation, including 4 cases of autologous trans-
plantation, showing median OS intervals of 34.4 months
and 6.7 months, respectively. In our hospital, only one
patient underwent autologous hematopoietic stem cell
transplantation and survived for 34 months, reflecting
the highly malignant nature of HSTCL and the chal-
lenges in pre-transplant preparation. Transplantation is
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recommended when feasible, as it can significantly pro-
long patient survival [42, 43].

Conclusion

In conclusion, our study provides a comprehensive anal-
ysis of the clinical characteristics and treatment out-
comes of patients with hepatosplenic T-cell lymphoma
(HSTCL), emphasizing the significance of splenectomy
in combination with chemotherapy on improving sur-
vival rates. The findings suggest that patients presenting
with hemophagocytic syndrome or thrombocytopenia at
the onset of HSTCL face greater treatment-related chal-
lenges and have a higher risk of mortality. The combina-
tion of splenectomy and chemotherapy may offer a more
effective treatment strategy for these patients.

In this study, there are limitations that should be
acknowledged. The retrospective nature of the study
and the relatively small sample size, particularly in our
primary cases, limit the generalizability and statisti-
cal power of our conclusions. Additionally, the use of a
heterogeneous dataset from the literature introduces
potential variability in the data, which may impact the
consistency of our results.

Despite these limitations, our study benefits from a
thorough analysis of a cohort of HSTCL patients, includ-
ing an extensive review of the literature, which provides a
more complete picture of the disease’s clinical course and
treatment outcomes. The long-term follow-up of patients
in our study also contributes valuable insights into the
long-term effects of the treatment modalities used.

We hope that the insights provided by our study will
guide future research and clinical practice in the man-
agement of HSTCL. Further studies with larger, pro-
spectively collected datasets are needed to validate our
findings and explore the potential for improving treat-
ment strategies for this rare but aggressive form of
lymphoma.
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