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Abstract
Hepatosplenic T-cell lymphoma is a rare form of T-cell lymphoma that predominantly emerges
from neoplastic proliferation of cytotoxic T cells of γ/δ T-cell receptor-expressing lymphocytes.
Isochromosome 7q and trisomy 8 are the most prevalent chromosomal abnormalities asso-
ciated with hepatosplenic T-cell lymphoma, and most patients have mutations in genes related
to chromatin remodeling or the JAK/STAT system. Hepatosplenic T-cell lymphoma can mimic
various infectious diseases, immunological conditions, and other malignancies. Patients usually
present with nonspecific constitutional symptoms and spleen and liver enlargement, with
variable degrees of cytopenia. The rarity of this disease, coupled with the lack of lymph node
involvement that is usually seen in lymphomas, causes significant difficulty in diagnosis, which
inevitably delays the initiation of treatment. Managing this lymphoma is arduous because of its
late presentation and aggressive nature, frequently resulting in rapid progression in its clinical
course and refractoriness to conventional chemotherapy. There is a lack of international
guidelines for its treatment, and in most cases, treatment is guided by case series. Here, we
highlight the clinicopathological features and management of hepatosplenic T-cell lymphoma
over a 10-year span in a single hematology referral center and review the literature.
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Introduction

Lymphomas are a group of heterogeneous malignancies that involve any tissue that
houses lymphoid cells, especially the lymph nodes. Hepatosplenic T-cell lymphoma (HSTCL) is
an aggressive subtype of lymphoma with a characteristic hepatosplenic presentation and
without lymphadenopathy [1, 2]. It was first described in two adults presenting with hep-
atosplenomegaly and minimal lymphadenopathy. This malignant lymphoma was recognized
as a hepatosplenic disease displaying sinusal/sinusoidal pattern, and the gamma delta
phenotype of malignant cells [3]. HSTCL results from the proliferation of γ/δ T-cell receptor-
type cytotoxic T cells. It usually comprises medium-sized lymphoid cells that exhibit marked
sinusoidal infiltration of the spleen, liver, and bone marrow [4]. T-cell lymphomas are un-
common compared to their B-cell counterparts with HSTCL making up 1–2% of all peripheral
T-cell lymphomas [2]. Diagnosing HSTCL can be challenging, especially when the associated
signs and symptoms are nonspecific and easily mimic various other conditions, mostly in-
fectious etiologies, and other malignant disorders. Given the rarity of this disease and the
absence of significant nodal involvement, delays in reaching diagnosis and initiation of
treatment are substantial and common problems for hematologists. In most cases, the di-
agnosis is made by liver, spleen, and/or bone marrow biopsies. The disease course is pro-
gressively rapid, and a standard therapy has yet to be established. Here, we present a series of
6 patients diagnosed with HSTCL over a 10-year period, describing the collective presen-
tation, diagnosis, management, and outcomes. The CARE Checklist has been completed by the
authors for this case report and attached as online supplementary material (for all online
suppl. material, see https://doi.org/10.1159/000531924).

Case History

Patient 1
A 14-year-old girl was previously well-presented to a general practitioner after being

unwell with mainly constitutional symptoms for 1 week. The patient was treated for occult
sepsis; however, her condition did not improve with antibiotics. Upon referral to the he-
matologist, her symptoms persisted, and was now showing pallor, hepatomegaly of 25 cm,
and massive splenomegaly crossing the midline, measuring 24 cm (Table 1). The initial blood
count revealed severe pancytopenia (Table 2). Her parents were counseled, and permission
was obtained for bone marrow examination. Extensive immunohistochemistry and im-
munophenotyping confirmed a diagnosis of HSTCL (Table 3). Therefore, chemotherapy was
initiated (Table 4) with GMALL induction (vincristine, daunorubicin, dexamethasone, L-as-
paraginase, and intrathecal methotrexate) with intrathecal methotrexate as central nervous
system (CNS) prophylaxis. However, she developed neutropenic sepsis andwas transferred to
the intensive care unit. The patient died 6 weeks after diagnosis.

Patient 2
A 40-year-old woman with underlying diabetes mellitus and hypertension for 5 years

presented to a general physician with complaints of being unwell and a distended abdomen
for 2 weeks. The patient was initially treated for sepsis. Upon referral to a hematologist, the
patient was extremely pale with hepatomegaly (18 cm) and massive splenomegaly (30 cm)
(Table 1). A complete blood count revealed severe pancytopenia (Table 2). She finally agreed
to undergo a bone marrow examination, and a diagnosis of HSTCL was made after extensive
immunophenotyping of the marrow by flow cytometry and immunohistochemistry exami-
nation of the biopsy sample (Table 3). She had received only one cycle of MACOP-B
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(methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisolone, and bleomycin)
with methotrexate as CNS prophylaxis. Subsequently, she developed neutropenic sepsis with
Pseudomonas aeruginosa and Staphylococcus aureus bacteremia and died.

Patient 3
A 56-year-old man, a retired executive in a bank with underlying hypertension for

10 years, presented to a general physician complaining of feeling unwell with constitutional
symptoms on and off for over a month. The patient was initially treated for megaloblastic
anemia secondary to a vitamin B12 deficiency. It had been nearly 1 month after his initial
presentation when he was referred to a hematologist. Upon examination, hepatomegaly (18
cm), splenomegaly (18 cm) (Table 1), and full blood count showed pancytopenia (Table 2).
Bone marrow examination was performed, in which a diagnosis of HSTCL was made. Che-
motherapy was initiated with CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisone), but the regimen had to be changed halfway after 2 cycles because of unsat-
isfactory clearance of malignant cells upon reassessment. He was then given 3 cycles of
CHOEP (cyclophosphamide, doxorubicin, vincristine, etoposide, and prednisone) (Table 4).
However, the disease was refractory to chemotherapy and had persistent pancytopenia. The
patient was not keen on any active management and died due to disease progression.

Patient 4
A 37-year-old businessman presented with constitutional symptoms for 1 month. The

patient was treated for infection. The patient was the only patient who presented with
jaundice; therefore, he was initially diagnosed with chronic liver disease. Abdominal

Table 1. Clinical characteristics of patients with HSTCL

Presentation Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Age, years 14 40 56 37 65 24

Gender Female Female Male Male Female Female

Duration of
symptoms

1 week 2 weeks 1 month 1 month 3 months 3 months

Fever Yes Yes Yes Yes No Yes

Night sweats No No Yes Yes No Yes

Fatigue Yes Yes Yes Yes Yes Yes

Loss of appetite/
weight

Yes Yes Yes Yes No Yes

Abdominal pain Yes Yes No No No Yes

Mucosal bleeding No No No No No No

Physical examination

Pallor Yes Yes Yes Yes Yes Yes

Jaundice No No No Yes No No

Petechiae No No No No No No

Ecchymoses No No No No No No

Lymphadenopathy Yes, shotty
cervical
lymph nodes

Yes, shotty
paraaortic
lymph nodes

No Yes, shotty
cervical
lymph nodes

Yes, shotty
cervical lymph
nodes

No

Hepatomegaly 25 cm 22 cm 18 cm 20 cm 12 cm 19 cm

Splenomegaly 24 cm 30 cm 18 cm 18 cm 24 cm 18 cm
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computed tomography showed no evidence of biliary obstruction. The viral screening results
were negative. Upon referral to a hematologist, the patient’s symptoms worsened. His liver
and spleen were enlarged, measuring 22 and 16 cm, respectively (Table 1). His blood count
revealed pancytopenia with severe neutropenia. Bone marrow examination was performed,
and the patient was diagnosedwith HSTCL (Table 2). Chemotherapywas initiatedwith 1 cycle
of CHOP and 3 cycles of hyperCVAD-A (cyclophosphamide, vincristine, doxorubicin, dexa-
methasone with intrathecal methotrexate, and cytarabine) alternating with 2 cycles of
hyperCVAD-B (methotrexate, cytarabine, methylprednisolone with intrathecal methotrexate,
and cytarabine) (Table 4). Methotrexate and cytarabine were given intravenously and in-
trathecally as CNS prophylaxis. However, the patient declined further workup for allogeneic
hematopoietic stem cell transplantation (alloHSCT). The patient’s disease relapsed 6 months
after the completion of chemotherapy. He was not keen on any active management and
subsequently stopped attending follow-up sessions with a hematologist.

Patient 5
A 65-year-old woman presented to a general practitioner with reduced effort tolerance

for 3 months. The patient did not complain of any chest pain. She had a history of chronic
hypertension and dyslipidemia, both of which were controlled with medications and regular
follow-up. She had also been diagnosed with meningioma 9 years ago, had received radio-
therapy, and was in remission. Once it was clear that her initial symptoms were not due to a
cardiovascular event, she was referred to a hematologist because of pancytopenia, while
working up for reduced effort tolerance. Upon examination, she was severely anemic, with a
massively enlarged liver and spleen measuring 22 and 25 cm, respectively (Table 1). A
complete blood count revealed severe pancytopeniawith absolute neutropenia. The first bone
marrow biopsy did not reveal the cause of pancytopenia (Table 2). Thus, splenic biopsy was

Table 2. Investigations of patients with HSTCL

Investigations Ref range Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

WBC 3.8–10.8 3.6 1 4 0.7 1.76 79

Hb 11.6–15.1 6 7.3 7 6.8 7 8

PLT 150–440 23 17 14 47 74 49

LDH 105–333 1,478 473 355 1,059 359 2,529

TB 1.71–20.5 26 38 48 90 27 21

Indirect 3.4–12.0 12 20 25 28 16 ND

Direct <5.1 13 18 23 62 10 ND

ALT 4–36 8 10 <7 23 18 109

PT 11–15.4 31 14 17 ND ND ND

APTT 30.8–43.7 50 51 58 ND ND ND

Bone marrow biopsy Yes Yes Yes Yes Yes Yes

EBV IgG ND ND Negative Positive Positive ND

Cytogenetics T ND ND ND ND T

Ref, reference range;WBC, white blood cell (x109/L); Hb, hemoglobin (g/dL); PLT, platelet (x109/L); LDH,
lactate dehydrogenase (U/L); TB, total bilirubin (µmol/L); ALT, alanine transaminase (U/L); PT, prothrombin
time (seconds); APTT, activated partial thromboplastin time (s); T, tested; ND, not done.

Cytogenetics result:
Patient 1: loss of chromosome X, i(7q), tetrasomy 8, trisomy 21.
Patient 6: i(7q).
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performed. Splenic biopsy was extensively examined using immunophenotyping and im-
munohistochemistry markers, which revealed HSTCL (Table 3). She completed 2 cycles of ICE
(ifosfamide, carboplatin, etoposide) and 4 cycles of DHAP (cisplatin, cytarabine, and dexa-
methasone) with cytarabine as CNS prophylaxis (Table 4). She achieved disease remission
after 6 cycles of chemotherapy. The patient underwent matched unrelated donor alloHSCT.
Her donor cytomegalovirus (CMV) status was negative and her CMV status was positive. She
was administered myeloablative conditioning with total body irradiation (10 Gy) and eto-
poside. Cyclosporin/mycophenolate mofetil/antithymocyte globulin was administered as
prophylaxis for graft-versus-host disease. Three months post-alloHSCT, she experienced CMV
reactivation with CMVmeningoencephalitis and Candida pneumonia, and died 130 days post-
alloHSCT due to infectious complications.

Patient 6
A 24-year-old woman, a previously healthy undergraduate, presented with anemic and

constitutional symptoms for 1 month to a general practitioner. Extensive workup for in-
fections and autoimmune diseases was performed, and all patients showed negative results.
Upon examination, hepatosplenomegaly measuring 19 cm and 18 cmwas observed (Table 1).
No other mass was detected. Her initial blood count showed severe anemia, but her platelet
count was normal with a slightly elevated white blood cell count (Table 2). Bone marrow
aspirate and trephine biopsy were performed, a diagnosis of T-cell large granular lymphocyte
leukemia (T-LGLL) was made, and weekly oral methotrexate was prescribed. However, her
condition deteriorated further with persistent fever and enlarged hepatosplenomegaly. She
was then referred to our center, where bicytopenia with persistent anemia, thrombocyto-
penia, and lymphocytosis were noted (Table 2). A second bone marrow examination was
performed and extensive immunophenotyping revealed HSTCL (Table 3). Chemotherapy was
initiated with 1 cycle of CHOP, followed by 1 cycle of HyperCVAD-A with intrathecal
methotrexate, and cytarabine as CNS prophylaxis. She was further given 4 cycles of CHOEP.

Table 3. The immunophenotypic features of patients with HSTCL

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

CD2 + + + + + +

CD3 + + + + + +

Gamma delta T-cell receptor + + ND ND + +

Alpha beta T-cell receptor − − + + − −

CD4 − − − − − −

CD5 − − + + − Dim

CD7 + + + + + +

CD8 + − + − − −

CD30 − − − ND ND ND

CD34 − − − − ND −

CD56 − Weak + ND − +

TdT − − ND ND − −

TIA−1 + Weak + + + −

Granzyme B − − + + − −

ND, not done.
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However, her disease was refractory to prior chemotherapy, thus she was salvaged with 1
cycle of ICE and 3 cycles of GD (gemcitabine and dexamethasone) (Table 4). Her disease
remained refractory and she succumbed due to septic shock with Acinetobacter bacteremia.

Discussion

The median age of the patients at diagnosis was 38 years (range: 14–65). A peak incidence
occurs in adolescents and young adults, whereas the reported median age at diagnosis is ap-
proximately 35 years with male predominance [1, 2]. However, most of our patients were female.
The clinical presentation described in the literature includes hepatosplenomegaly, systemic or
constitutional symptoms, cytopenia (marked thrombocytopenia, anemia, or leukopenia), and
bone marrow involvement by lymphomatous cells, which was also observed in our patients
(Table 1) [2, 5]. Patients typically present with pancytopenia and hepatosplenomegaly. Several

Table 4. Summary of treatment, outcome, and OS of patients with HSTCL

Management
and outcome

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Chemotherapy
regime

GMALL
induction

MACOP-B 2 cycles of
CHOP + 3
cycles of
CHOEP

1 cycle of
CHOP + 3
cycles of
hyperCVAD-
A alternate
with 2 cycles
of
hyperCVAD-
B

2 cycles of ICE
+ 4 cycles of
DHAP

1 cycle of
CHOP + 1
cycle of
hyperCVAD-
A + 4 cycles
of CHOEP + 1
cycle of ICE +
3 cycles of GD

Response to
chemotherapy

Unable to
assess

Unable to
assess

Refractory Remission Remission Refractory

Outcome Passed away
due to
neutropenic
sepsis after
GMALL
induction

Passed away
due to
neutropenic
sepsis after 1
cycle
MACOP-B

Passed
away due to
disease
progression

Relapsed
after
6 months

Underwent
MUD alloHSCT,
passed away on
day+130 post-
alloSCT due to
infectious
complications

Passed away
due to septic
shock

OS 6 weeks 3 months 5 months 1 year
10 months

11 months 12 months

Patient 1: GMALL induction (vincristine, daunorubicin, dexamethasone, L-asparaginase, and intrathecal
methotrexate).

Patient 2: MACOP-B (methotrexate, doxorubicin, cyclophosphamide, vincristine, prednisolone, and
bleomycin).

Patient 3: CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) and CHOEP (cyclo-
phosphamide, doxorubicin, vincristine, etoposide, and prednisone).

Patient 4: CHOP and three cycles of hyperCVAD-A (cyclophosphamide, vincristine, doxorubicin, dexa-
methasone with intrathecal methotrexate, and cytarabine) alternating with two cycles of hyperCVAD-B
(methotrexate, cytarabine, methylprednisolone with intrathecal methotrexate, and cytarabine).

Patient 5: ICE (ifosfamide, carboplatin, etoposide) and DHAP (cisplatin, cytarabine, and dexamethasone).
Patient 6: CHOP, one cycle of hyperCVAD-A, four cycles of CHOEP, one cycle of ICE, and three cycles of GD

(gemcitabine and dexamethasone).
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patients may have a history of immunosuppression, either through treatment for other hema-
tological malignancies or inflammatory conditions such as inflammatory bowel disease or solid
organ transplants [6]. Diagnosing HSTCL is challenging because of its rarity and the absence of
lymphadenopathy, as demonstrated in patient 6. The patient was initially misdiagnosed with
another type of lymphoma, T-LGLL. Clinically, T-LGLL is rare in individuals younger than 25 years
of age, and most cases occur in individuals aged 45–75 years old. T-LGLL also usually follows an
indolent clinical course. It was challenging to differentiate the diagnosis of HSTCL and T-LGLL
because both present with cytopenias without lymphadenopathy and overlapping im-
munophenotypic features. A comparison between cases of HSTCL and T-LGLL made by Mariko
et al. [7] showed that features of massive splenomegaly, bone marrow sinusoidal expansion by
lymphoma cells, and lymphocytes devoid of azurophilic granules were significantly more
common in HSTCL patients than in ϒδ T-LGL patients. Histologically, predominant intra-
sinusoidal infiltration of the red pulp and atrophy or loss of the white pulp are typically ob-
served in HSTCL [8]. T-LGLL lymphocytes have cytoplasmic azurophilic granules and a char-
acteristic immunophenotype (CD2+, CD3+, CD8+, CD57+). The immunophenotype of HSTCL is
distinctive in contrast to T-LGLL, where the malignant cells of HSTCL have a nonactivated cy-
totoxic phenotype (TIA-1+, granzyme B−). A literature review by Yabe et al. [9] showed that up to
41%of HSTCL cases are granzyme B-positive. The presence of isochromosome 7q (i(7q)) by FISH
and/or trisomy 8 karyotyping was also significantly correlated with the diagnosis of HSTCL at
69% and 53%, respectively [8].

Obtaining a histopathological confirmation of this disease is challenging. Patients with
HSTCL are often quite ill, and their condition limits the ability to obtain sufficient tissue
sampling in the form of liver, spleen, or bone marrow trephine biopsies to correctly subtype
and classify this lymphoma. Typical findings of tissue biopsies would show lymphoid cells
demonstrating marked sinusoidal infiltration. The cells were homogenous lymphocytes with
medium-sized nuclei containing loosely condensed chromatin with small inconspicuous
nucleoli and a rim with pale cytoplasm. However, diagnosis depends on the im-
munophenotypic characterization of neoplastic T cells using extensive immunohistochemical
markers. Neoplastic cells were also identified using multicolor flow cytometry. The im-
munophenotype of malignant cells is typically CD3+, CD4−, CD5−, CD8−, CD56+, CD57−, TIA-
1+, granzyme B−, CD2+, CD3+ with coexpression of γδTCR+ and CD56± [10, 11]. The main
immunophenotypic features of our cohort of patients were consistent with those reported in
previous studies. In all cases, neoplastic lymphocytes were positive for pan-T-cell markers
CD2, CD3, and CD7. Neoplastic T cells did not express CD4, a T-helper cell marker (all cases),
or CD8, a T-cytotoxic-cell marker (except in 2 cases). Most cases tested positive for TIA-1 and
negative for granzyme B, which was consistent with a nonactivated cytotoxic T-cell phe-
notype. As neoplastic cells result from the proliferation of cytotoxic T cells of the gamma delta
T-cell receptor type, γδTCR was positive in half of the cases.

Cytogenetic or molecular analyses were not performed routinely in all patients to
identify common genetic abnormalities associated with HSTCL. i(7q) has been reported in
most cases, whereas trisomy 8 may be present in some cases [6]. In our patients, for whom
cytogenetic studies were performed, i(7q) was detected. The role of i(7q) in this disease is
not yet well understood. However, the genetic alterations in patient 1 weremore complex, as
the patient also exhibited loss of chromosome X, tetrasomy 8, and trisomy 21. In recent
years, researchers have used next-generation sequencing to identify actionable recurrent
genetic alterations. These include the JAK/STAT pathways, phosphatidylinositol 3-kinase
(PI3K) signaling pathways, and epigenetic alterations such as SETD2, INO80, TET3, and
SMARCA2 [9, 12]. Recurrent somatic mutations have also been identified, such as PIK3CD
and missense mutations in STAT5B and STAT3, which are not unique to HSTCL [13, 14].
However, many targeted therapies require further evaluation in clinical trials.
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Various chemotherapeutic regimens have been used, including standard CHOP, CHOP-like
regimens, purine analogs, monoclonal antibodies (e.g., alemtuzumab), platinum-based regi-
mens, ICE, and IVAC (ifosfamide, etoposide, and high-dose cytarabine) [15, 16]. Hematopoietic
stem cell transplantation is potentially curative [17]. Regardless of the treatment modality, the
median overall survival (OS) is reportedly 6–28.3 months [2]. Most patients received che-
motherapy alone, and only 1 patient received chemotherapy followed by alloHSCT. Two pa-
tients deteriorated after 1st cycle of chemotherapy and died of neutropenic sepsis. This shows
that HSTCL is very aggressive, and most patients with this disease are too fragile to receive
intensive chemotherapy. To date, there is no standard recommendation for chemotherapy for
this rare and aggressive lymphoma. In our cohort, patients who received CHOP regimens were
refractory and survived for only 5 months. Our patients who receivedmore intensive regimens,
such as HyperCVAD alternating with methotrexate and high-dose cytarabine, and ICE with
DHAP, tended to perform better and achieve remission. This showed that high-dose cytarabine
may be needed as the backbone of intensive chemotherapy to achieve remission of this disease.
However, 1 patient who achieved remission after chemotherapy experienced early relapse
within 6 months. This showed that intensive chemotherapy alone did not result in sustained
remission of this aggressive lymphoma. Consolidation with hematopoietic stem cell trans-
plantation after remission appears to be a better option to manage this disease. Consolidation
with alloHSCT tends to yield better results than autologous stem cell transplantation for this
disease. A systematic review of 44 patients who underwent alloHSCT demonstrated that the
estimated 3-year OS for transplantation was 56%. However, the non-relapse mortality rate of
allogeneic transplantation is as high as 68% [9, 17]. One of the patients in our cohort underwent
matched unrelated donor allogeneic stem cell transplantation; however, she died of infectious
complications after transplantation. The median OS of our patients was 5 (range 1.5–22)
months. This was comparable to most reported case series with a median survival duration of
less than 1 year despite multiagent chemotherapy.

Conclusion

HSTCL is an aggressive subtype of peripheral T-cell lymphoma with poor outcomes. The
diagnosis of the disease requires clinicians to have a certain degree of suspicion. Investi-
gations included unifying morphological, immunophenotyping, cytogenetic, and molecular
findings. To date, no standard treatment for this condition has been established. In our cohort,
an induction chemotherapy strategy using high-dose cytarabine-based chemotherapy, fol-
lowed by hematopoietic stem cell transplantation, appears to be a promising treatment option
for this rare and aggressive disease.
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