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Case Report
Hepatosplenic γδ T-cell lymphoma presenting with 
Coombs’-negative hemolytic anemia: a case report
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Abstract: Hepatosplenic T-cell lymphoma (HSTCL) is a rare, highly aggressive T-cell lymphoma which is character-
ized by cytotoxic T cell proliferation in the sinusoids of liver, red pulp of the spleen, and sinuses of the bone marrow. 
HSTCL patients are mainly young men, commonly present with B-symptoms, hepatosplenomegaly and cytopenia, 
but hemolytic anemia is rare. Here we present a case of hepatosplenic γδ T cell lymphoma in a 32-year-old man who 
was presented with Coombs’-negative hemolytic anemia. 18FDG PET/CT demonstrated diffusely increased bone 
marrow uptake and hepatosplenomegaly with increased FDG uptake. Bone marrow morphological examination 
showed diffuse proliferation of CD7+CD3+CD16+TCRγδ+, CD5-CD4-CD8- neoplastic T cells, detected by flow cytom-
etry. Tumor lymphocytes also histologically seep into the sinus or sinus of the bone marrow and spleen. The patient 
underwent a variety of strong chemotherapy, but the condition quickly deteriorated and he eventually died of cere-
bral hemorrhage. The patient’s diagnosis and treatment procedure are described here, including a literature review. 
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Introduction

Hepatosplenic T cell lymphoma (HSTCL) is a 
rare and highly aggressive peripheral T cell lym-
phoma, accounting for about 1.4% of all periph-
eral T-cell and natural killer/T-cell lymphomas 
[1]. This neoplasm results from a proliferation 
of cytotoxic T cells, and majority of cases har-
bor the γδ T-cell receptor (TCR), whereas a few 
cases have been shown to express αβ-TCR [2]. 
For people with immunomodulatory disorders, 
about 20% of HSTCL cases are associated with 
organ transplantation and immunosuppressive 
therapy, most commonly Crohn disease [3, 4].

Clinically, patients commonly present with B 
symptoms and splenomegaly [5, 6]. Anemia 
and thrombocytopenia are the most common 
laboratory abnormalities in patients with HSTCL 
[5]. However, autoimmune hemolytic anemia 
(AIHA) is rare and the exact pathogenesis is not 
well defined. The objective of this study is to 
report the clinical and pathological features of 
a 32-year-old male who was diagnosed with 
HSTCL that was complicated with Coombs’ neg-
ative hemolytic anemia.

Case presentation

A 32-year-old male was referred to our hospital 
because of fatigue lasting one-month, abdomi-
nal distention and ten-days of dark-colored 
urine. His medical history was not significant. 
Physical examination showed a yellow tinge to 
the whites of the eyes, and splenomegaly was 
noticed, palpable at 15 cm below the costal 
margin. Liver and peripheral lymph nodes were 
impalpable. Laboratory tests demonstrated: (1) 
White blood cell count 8.3×109/l Neu 4.49 
(54.2%), Ly 2.09 (25.5%), Mono 1.53 (18.4%), 
platelet count 97×109/l, red blood cells 
2.53×1012/l, hemoglobin level 73 g/l. Eryth- 
rocyte mean corpuscular volume (MCV) was 
85fl and reticulocyte rate was raised to 6.0%. 
(2) Liver function tests were normal. Direct bili-
rubin was 10 umol/L, but indirect bilirubin was 
raised to 31 umol/L. (3) Lactate dehydroge-
nase (LDH) was raised to 624 IU/L. (4) Serology 
for HBV showed anti-Hbs and anti-Hbc were 
reactive, whereas anti-HAV, anti-HCV, EB, CMV 
were negative. (5) The direct and indirect 
Coombs’ tests were negative. Peripheral blood 
smears showed multicolor and nucleated red 
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blood cells. According to these laboratory 
results, he was initially diagnosed with hemo-
lytic anemia.

Radiological findings

The patient was noted to have massive spleno-
megaly on computed tomography (CT) scan of 
the abdomen. Due to concern for the presence 
of malignancy causing hemolysis anemia, posi-
tron emission-computed tomography (PET-CT) 
was performed, which revealed diffuse fluoro-
deoxyglucose (FDG) activity in the spleen and 
skeletal medullary cavity, but showed no evi-
dence of lymphadenopathy (Figure 1).

Spleen resection was performed in the pa- 
tient. Under the microscope, the spleen  
structure was almost unrecognizable and the 
white pulp shrunk. The spleen sinus of the red 
medulla was clearly extended and diffuse  
into the homogeneous medium-sized tumor  
cells, having sparse cytoplasm, circular to  
elliptical nuclei, slightly dispersed chromatin, 
and no clear nucleoli. Cells in mitosis were  
rarely detected. These neoplastic cells  
were positive for CD3, TIA-1 and negative  
for CD20, CD56, CD4, CD8, Perforin, granzy- 
me B and EBER, immunohistochemically 
(Figure 5). 

Figure 1. 32-year-old man with γδHSTCL at initial presentation. Coronal 18F-
FDG PET (A) and 18F-FDG PET/CT fusion (B) demonstrating splenomegaly 
with high FDG uptake in the spleen, and skeletal medullary cavity (the ar-
rows: spleen, left femur and pelvis). Lateral 18F-FDG PET (C) and 18F-FDG 
PET/CT fusion (D) demonstrating splenomegaly and high FDG uptake in the 
spleen and skeletal medullary cavity (the arrows: spleen, sacral and ster-
num).

Morphological findings

The patient underwent a bone 
marrow aspirate examination. 
Giemsa-stained smears of bo- 
ne marrow showed the pres-
ence of hypercellular marrow 
with erythroid hyperplasia (po- 
lychromatic erythrocytes were 
visible), hypoplastic granulocy-
topoiesis, and reduced mega-
karyocytes. Bone marrow infil-
tration was up to 47.5% with 
abnormal medium size poly-
morphic cells, medium large 
amounts of cavitation cyto-
plasm, mostly showing round 
or polymorphic nuclei with con-
densed chromatin and con-
spicuous nucleoli (Figure 2). 
Flow cytometric analysis of 
bone marrow revealed a popu-
lation of abnormal monoclonal 
T-cells (51.45%) expressing 
CD7, CD3, CD16, TCRγδ, but 
negative for CD5, CD4, CD8, 
CD56, CD57 (Figure 3).

Pathological findings

Bone marrow biopsy revealed 
hypercellular bone marrow 
with a scattered intrasinusoi-
dal infiltration of medium si- 
zed lymphoma cells, many wi- 
th irregular nuclear contours 
(Figure 4A). Immunohistoche- 
mistry showed that these 
tumor cells were positive for 
CD3 (Figure 4B).
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based treatment recommendations due to its 
low prevalence [8]. The median overall survival 
of HSTCL patients ranges from 3 to 28 months, 
with various treatment regimens including bone 
marrow transplantation being used without 
much success [5-7, 10].

Patients with HSTCL typically present with B 
symptoms, such as fever, fatigue, and weight 
loss [5, 6]. Splenomegaly is the most consis-
tent physical examination finding observed in 
virtually all patients, and hepatomegaly can be 
found in approximately 40%-88% of patients 
[5, 6, 11], but substantial lymphadenopathy is 
rarely presented. Anemia and thrombocytope-
nia are the most common laboratory abnormal-
ities in HSTCL patients, with more than 80% of 
patients presenting, which may be due to sp- 
leen isolation, bone marrow infiltration, cyto-
kine-mediated phage cell syndrome, alone or in 
combination [5, 7, 8]. In our report, the patient 
initially presented with moderate anemia, and 
further laboratory examinations confirmed the 
diagnosis of Coomb’-negative hemolytic ane-
mia. There are only seven prior cases associat-
ed with AIHA reported in the literature [12-18], 
and two of them presented with Coomb’-
negative hemolytic anemia [12, 18]. The patho-
genesis of autoimmune hemolytic anemia in 

Cytogenetic findings

Conventional cytogenetic analysis of bone mar-
row cells was performed with G-banding meth-
od, and the karyotype is normal.

Follow up 

The patient received intensive combination 
chemotherapy. The effect of treatment was 
evaluated by minimal residual disease (MRD) in 
the bone marrow. After the first two courses of 
chemotherapy regimen with ECHOP+LASP (eto-
poside, vincristine, doxorubicin, cyclophospha-
mide, prednisone, L-asparaginase) and Hyper-
CVAD-A (cyclophosphamide, vincristine, dox- 
orubicin, dexamethasone), there was still 11% 
MRD remaining in bone marrow detected by 
flow cytometry. Therefore the regimen changed 
to a multidrug combination chemotherapy (iso-
cyclophosphamide, vincristine, methylprednis-
olone, mitoxantrone, cisplatin tumor necrosis 
factor-α) and obtained encouraging effects 
(MRD: 0.55%). However, HSCTL was refractory 
to the treatment after two more courses of the 
therapy and the patient’s health deteriorated 
rapidly. The patient eventually died of intracere-
bral hemorrhage, 6 months after the initial 
diagnosis.

Figure 2. HSTCL cells in bone marrow aspirate (Giemsa staining 400×). 
Cells are in medium size with large amounts of cavitation cytoplasm, mostly 
showing round or polymorphic nuclei with condensed chromatin and con-
spicuous nucleoli (the arrows: tumor cells).

Discussion

HSTCL is a rare subtype of the 
peripheral T cell lymphomas, 
first described as a distinct 
clinicopathological entity by 
Farcet in 1990, which has 
been recognized in the Revised 
European-American Lympho- 
ma (REAL) classification in 
1994 as well as the subse-
quent World Health Organi- 
zation (WHO) classification [7]. 
The peak accidence of this 
malignancy is in young males 
with a median age of 34, and 
with a male to female ratio of 
9:1 [5, 6, 8, 9]. 

As exhibited in this patient, 
HSTCL has a rapidly progres-
sive course with poor outcome 
and high mortality; therefore, 
there is still a lack of evidence-
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HSTCL is not well defined, 
although neoplastic γδ T cells 
mediated a direct cytotoxic 
effect to erythrocyte destruc-
tion have been reported as a 
potential mechanism [15]. It 
is noteworthy that approxi-
mately 5-10% of autoimmune he- 
molytic anemias are Coomb’-
negative, and several reasons 
account for the absence of a 
positive antiglobulin test in 
these cases, which includes 

Figure 3. Flow cytometry of HSTCL in bone marrow. The figure showed that tumor cells account for about 51.45% of 
non-erythroid cells in bone marrow.

Figure 4. Histologic feature and immunohistological finding of HSTCL in bone 
marrow (the arrows: tumor cells). A. Intrasinusoidal infiltration of HSTCL cells. 
H&E 400×. B. CD3 IHC 400×.
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low affinity IgG, IgA or IgM autoantibodies, and 
NK cell mediated hemolysis independent of 
antibody [19]. Thrombocytopenia is commonly 
seen in HSTCL and its severity has been shown 
to associate with disease progression [5]. 
Furthermore, its reappearance indicates the 
relapse in patients who achieved complete 
remission [5].

Diffuse infiltration by neoplastic lymphoid cells 
in the spleen is a typical pathological feature of 
HSTCL. Histologically, malignant cells involve 
and expand the sinusoids of the red pulp of 
spleen, and the white pulp is always atrophic or 
absent [20]. Although there are characteristic 
morphologic changes in the spleen, it is still a 
huge challenge diagnosing a HSTCL. Splen- 
ectomy is not a routine procedure for prelimi-
nary diagnosis, and peripheral lymph nodes are 
rarely enlarged, and these restrictions make it 
difficult to obtain qualified pathological speci-
mens. It is worth noting that two-thirds of 
patients found bone marrow involvement at the 
time of diagnosis [21], which can be considered 
a constant feature of presentation, and this is a 
simple and feasible procedure for obtaining 
sufficient and qualified ring drill biopsy speci-
mens for histological and immunohistochemi-
cal analysis. The improvement of discrete bone 
marrow infiltration using immunophenotype 

analysis led to the change of HSTCL diagnostic 
strategy [5]. Tumor cells infiltrate different bone 
marrow patterns, including sinus gaps, intersti-
tial and mixed sinus gaps and interstitial, which 
are difficult to observe in H&E staining sec-
tions, but can be aggravated by immunohisto-
chemical staining [11]. On the basis of the typi-
cal morphologic finding and immunophenotypic 
CD3 expression, the diagnosis can be estab-
lished [11].

Flow cytometrical and immunohistochemistical 
analyses of biopsy specimens are crucial for 
diagnosis. The lymphoma cells typically have 
the following phenotype: CD2+, CD3+, CD7+, 
CD5-, CD4-, CD8-, CD56+/-, CD57-, TdT-, and 
TCRαβ/γδ+ [12, 22]. CD8 is expressed in a 
minority cases [12]. As reported in previous 
cases [7], neoplastic cells are positive for TIA-1 
and negative for perforin and granzyme B in our 
patient, manifest as a mature, non-activated 
cytotoxic T-cell phenotype. Differentiation acc- 
ording to the TCR, the majority of HSTCL are the 
γδ subtype, approximately 20% of them express 
αβ TCR [7]. Both of these two subtypes have 
similar clinical, morphological, and cytogenetic 
findings, but αβ subtype appears to have a 
worse prognosis [23].

The characteristic chromosomal abnormality in 
HSTCL is isochromosome 7q ([i7q]), and trisomy 

Figure 5. Spleen involvement by HSTCL. A. HSTCL infiltrates the sinusoids of the red pulp of spleen (the arrows: 
tumor cells). H&E 400×. B-H. Expression of marker proteins determined by immunohistochemical staining. B. CD3 
IHC 400×. C. CD4 IHC 400×. D. CD8 IHC 400×. E. TIA-1 IHC 400×. F. EBER CISH 400×. G. granzyme B IHC 200×. 
H. Perforin IHC 200×.
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8 is also frequently detected in some patients 
[2, 5]. Interestingly, these anomalies can then 
be detected when a relapse or disease pro-
gresses, which does not exist at the time of ini-
tial diagnosis. However, our patient did not 
have genetic abnormalities, which may be relat-
ed to the sensitivity of the G banding. 

Conclusion

In summary, we present a rare case of HSTCL 
complicated with Coombs’ negative hemolytic 
anemia. Rapid and accurate diagnosis of 
HSTCL is a challenge, especially in the absence 
of pathological specimens of the spleen or liver. 
In this case, a bone marrow biopsy provides a 
new diagnostic strategy.

Disclosure of conflict of interest

None.

Address correspondence to: Pan Hong, Department 
of Hematology, Shaoxing People’s Hospital, 568 
Zhongxing North Road, Shaoxing, Zhejiang, P. R. 
China. Tel: +86-13515751451; E-mail: hong-
pan168@163.com

References

[1] Vose J, Armitage J and Weisenburger D; Inter-
national T-Cell Lymphoma Project. Internation-
al peripheral T-cell and natural killer/T-cell lym-
phoma study: pathology findings and clinical 
outcomes. J Clin Oncol 2008; 26: 4124-4130.

[2] Calvaruso M, Gulino A, Buffa S, Guarnotta C, 
Franco G, Cacciatore M, Bonura MG, Franco V 
and Florena AM. Challenges and new pros-
pects in hepatosplenic gammadelta T-cell lym-
phoma. Leuk Lymphoma 2014; 55: 2457-
2465.

[3] Roelandt PR, Maertens J, Vandenberghe P, 
Verslype C, Roskams T, Aerts R, Nevens F and 
Dierickx D. Hepatosplenic gammadelta T-cell 
lymphoma after liver transplantation: report of 
the first 2 cases and review of the literature. 
Liver Transpl 2009; 15: 686-692.

[4] Thayu M, Markowitz JE, Mamula P, Russo PA, 
Muinos WI and Baldassano RN. Hepatosplenic 
T-cell lymphoma in an adolescent patient after 
immunomodulator and biologic therapy for 
Crohn disease. J Pediatr Gastroenterol Nutr 
2005; 40: 220-222.

[5] Belhadj K, Reyes F, Farcet JP, Tilly H, Bastard C, 
Angonin R, Deconinck E, Charlotte F, Leblond 
V, Labouyrie E, Lederlin P, Emile JF, Delmas-
Marsalet B, Arnulf B, Zafrani ES and Gaulard P. 
Hepatosplenic gammadelta T-cell lymphoma is 

a rare clinicopathologic entity with poor out-
come: report on a series of 21 patients. Blood 
2003; 102: 4261-4269.

[6] Yabe M, Medeiros LJ, Tang G, Wang SA, Ahmed 
S, Nieto Y, Hu S, Bhagat G, Oki Y, Patel KP, 
Routbort M, Luthra R, Fanale MA, Bueso-Ra-
mos CE, Jorgensen JL, Vega F, Chen W, Hoehn 
D, Konoplev S, Milton DR, Wistuba I, Li S, You 
MJ, Young KH and Miranda RN. Prognostic fac-
tors of hepatosplenic T-cell lymphoma: clinico-
pathologic study of 28 cases. Am J Surg Pathol 
2016; 40: 676-688.

[7] Yabe M, Miranda RN and Medeiros LJ. Hepato-
splenic T-cell lymphoma: a review of clinico-
pathologic features, pathogenesis, and prog-
nostic factors. Hum Pathol 2018; 74: 5-16.

[8] Visnyei K, Grossbard ML and Shapira I. Hepa-
tosplenic gammadelta T-cell lymphoma: an 
overview. Clin Lymphoma Myeloma Leuk 2013; 
13: 360-369.

[9] Montgomery M, van Santen MM, Biemond BJ, 
Diamond RH and Pals ST. Hepatosplenic T-cell 
lymphoma: a population-based study assess-
ing incidence and association with immune-
mediated disease. Gastroenterol Hepatol (N Y) 
2015; 11: 160-163.

[10] Durani U and Go RS. Incidence, clinical find-
ings, and survival of hepatosplenic T-cell lym-
phoma in the United States. Am J Hematol 
2017; 92: E99-E101.

[11] Lu CL, Tang Y, Yang QP, Wang M, Zhao S, Bi CF, 
Jiang NG, Zhang WY, Liu JP, Xu X and Liu WP. 
Hepatosplenic T-cell lymphoma: clinicopatho-
logic, immunophenotypic, and molecular char-
acterization of 17 Chinese cases. Hum Pathol 
2011; 42: 1965-1978.

[12] Ibrahim FA, Shanmugam V, Amer A, El-Omri H, 
Al-Sabbagh A, Taha RY and Soliman DS. An un-
usual case of hepatosplenic alphabeta T-cell 
lymphoma presenting with Coombs’-negative 
hemolytic anemia. Clin Med Insights Oncol 
2015; 9: 123-128.

[13] Sallah S, Smith SV, Lony LC, Woodard P, 
Schmitz JL and Folds JD. Gamma/delta T-cell 
hepatosplenic lymphoma: review of the litera-
ture, diagnosis by flow cytometry and concomi-
tant autoimmune hemolytic anemia. Ann He-
matol 1997; 74: 139-142.

[14] Pouderoux P, Gris JC, Pignodel C, Joujoux JM, 
Schved JF and Balmes JL. Primary sinusoidal 
lymphoma of the liver revealed by autoimmune 
hemolytic anemia. Gastroenterol Clin Biol 
1997; 21: 514-518.

[15] Motta G, Vianello F, Menin C, De Nicolo A, Aga-
ta S, Altavilla G, Pietrogrande F and Girolami A. 
Hepatosplenic gammadelta T-cell lymphoma 
presenting with immune-mediated thrombocy-
topenia and hemolytic anemia (Evans’ syn-
drome). Am J Hematol 2002; 69: 272-276.

mailto:hongpan168@163.com
mailto:hongpan168@163.com


HSTCL with Coombs’-negative hemolytic anemia

2640 Int J Clin Exp Med 2020;13(4):2634-2640

[16] Lai R, Larratt LM, Etches W, Mortimer ST, Jew-
ell LD, Dabbagh L and Coupland RW. Hepato-
splenic T-cell lymphoma of alphabeta lineage 
in a 16-year-old boy presenting with hemolytic 
anemia and thrombocytopenia. Am J Surg 
Pathol 2000; 24: 459-463.

[17] Mavilia M, McAuliffe A, Hafeez S and Vaziri H. 
Hepatosplenic T cell lymphoma: a unifying en-
tity in a patient with hemolytic anemia, mas-
sive splenomegaly, and liver dysfunction. Clin J 
Gastroenterol 2018; 11: 364-370.

[18] Mastovich S, Ratech H, Ware RE, Moore JO 
and Borowitz MJ. Hepatosplenic T-cell lympho-
ma: an unusual case of a gamma delta T-cell 
lymphoma with a blast-like terminal transfor-
mation. Hum Pathol 1994; 25: 102-108.

[19] Segel GB and Lichtman MA. Direct antiglobulin 
(“Coombs”) test-negative autoimmune hemo-
lytic anemia: a review. Blood Cells Mol Dis 
2014; 52: 152-160.

[20] Yabe M, Medeiros LJ, Wang SA, Tang G, Bueso-
Ramos CE, Jorgensen JL, Bhagat G, Chen W, Li 
S, Young KH and Miranda RN. Distinguishing 
between hepatosplenic T-cell lymphoma and 
gammadelta T-cell large granular lymphocytic 
leukemia: a clinicopathologic, immunopheno-
typic, and molecular analysis. Am J Surg Pathol 
2017; 41: 82-93.

[21] Falchook GS, Vega F, Dang NH, Samaniego F, 
Rodriguez MA, Champlin RE, Hosing C, Ver-
stovsek S and Pro B. Hepatosplenic gamma-
delta T-cell lymphoma: clinicopathological fea-
tures and treatment. Ann Oncol 2009; 20: 
1080-1085.

[22] Rizvi MA, Evens AM, Tallman MS, Nelson BP 
and Rosen ST. T-cell non-Hodgkin lymphoma. 
Blood 2006; 107: 1255-1264.

[23] Macon WR, Levy NB, Kurtin PJ, Salhany KE, 
Elkhalifa MY, Casey TT, Craig FE, Vnencak-
Jones CL, Gulley ML, Park JP and Cousar JB. 
Hepatosplenic alphabeta T-cell lymphomas: a 
report of 14 cases and comparison with hepa-
tosplenic gammadelta T-cell lymphomas. Am J 
Surg Pathol 2001; 25: 285-296.


