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Hemophagocytic lymphohistiocytosis (HLH) can be divided into 

primary (genetic or familial) and secondary (acquired or reactive) 

forms. Abnormal immunophenotyping and downregulation of 

CD5 or CD7 in T cells have been well characterized in Epstein-

Barr virus (EBV)-associated HLH [1, 2]. A few studies have also 

reported abnormal immunophenotyping of T cells in patients with 

familial HLH (FHL) [1, 3]. Here, we report a case of FHL with im-

munophenotypically abnormal T cells and monoclonal T cells 

confirmed by a T-cell receptor (TCR) gene rearrangement test.

 A 2-month-old infant was referred to our hospital for further 

evaluation and treatment of persistent fever and thrombocytope-

nia. Hepatosplenomegaly and petechiae were observed on phys-

ical examination. The total leukocyte count was 1.64×109/L, 

consisting of 65% lymphocytes, with 1% atypical lymphoid cells. 

The Hb level was 9.1 g/dL, and the platelet count was 20×109/L. 

Blood chemistry results were as follows: 570 IU/L AST, 454 IU/L 

ALT, 657 IU/L lactate dehydrogenase (LDH), 11.4 mg/dL total 

bilirubin, and 147 mg/dL fibrinogen. The prothrombin time (PT) 

and activated partial thromboplastin time (aPTT) was 15.3 sec 

(reference range; 12.6-14.9 sec) and 40.3 sec (reference range; 

29.1-41.9 sec), respectively. A serological test to detect any un-

derlying viral infection showed (+, positive; −, negative): anti-

CMV IgG (+), anti-CMV IgM (−), anti-EB-VCA IgG (+), anti-EB-

VCA IgM (−), EBV-EA (−), and anti-EB-NA IgG (+). The results of 

a chromosome study were normal (46,XY). Atypical lymphocytes 

were observed on peripheral blood smear (Fig. 1A). Hemophago-

cytic histiocytes were observed on bone marrow biopsy (Fig. 1B, 

C, and D). EBV was not detected by in situ hybridization. We per-

formed mutation analysis of the FHL-related genes UNC13D and 

PRF1 using DNA isolated from peripheral blood. Sequencing 

analysis revealed compound heterozygous mutations in UNC13D 

[c.118-308 C>T (;)754-1G>C] (Fig. 2A and B). These muta-

tions are frequently observed in Korean FHL patients [4]. Immu-

nophenotyping using bone marrow aspirate revealed an abnor-

mal population of CD8+ T cells with downregulated levels of CD5 

or CD7 (14.61% of total events; Fig. 2C, D, and E). A TCR gene 

rearrangement study using paraffin-embedded tissue revealed T 

cell monoclonality [5] (Fig. 2F). The patient was treated with 

Received: May 19, 2014 
Revision received: July 16, 2014
Accepted: October 29, 2014

Corresponding author: Sun-Hee Kim
Department of Laboratory Medicine & Genetics, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, 81 Irwon-ro, Gangnam-gu, 
Seoul 135-710, Korea
Tel: +82-2-3410-2704, Fax: +82-2-3410-2719, E-mail: sunnyhk@skku.edu

Co-corresponding author: Hee-Jin Kim
Department of Laboratory Medicine & Genetics, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, 81 Irwon-ro, Gangnam-gu, 
Seoul 135-710, Korea
Tel: +82-2-3410-2702, Fax: +82-2-3410-2719, E-mail: heejinkim@skku.edu

© The Korean Society for Laboratory Medicine.
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.3343/alm.2014.35.1.155&domain=pdf&date_stamp=2014-12-8


Shin S-Y, et al.
Monoclonal T cell proliferation in FHL

156  www.annlabmed.org http://dx.doi.org/10.3343/alm.2015.35.1.155

HLH-2004 chemotherapy and allogenic bone marrow transplan-

tation. Bone marrow studies were performed before and after al-

logenic bone marrow transplantation. Hemophagocytic histio-

cytes were not observed in the follow-up bone marrow study. The 

patient remained in remission (follow-up time: 12 months after 

diagnosis). A familial study for UNC13D gene mutation was not 

performed.

 Abnormal immunophenotype of CD8+ T cells with downregu-

lation of CD5 is a common finding in HLH associated with vi-

ruses, especially EBV-associated HLH [1, 6, 7]. McCall et al. [1] 

reported that 6 of 9 cases (76%) of EBV-associated HLH had 

expansion of CD8+ T cell populations with variable downregula-

tion of CD5, CD7, and/or CD3, whereas 1 of 8 cases (13%) of 

non-EBV-associated HLH showed downregulation of CD7 ex-

pression [1]. There are few reports on abnormal immunopheno-

type of T cells in FHL [1, 3, 8]. Karandikar et al. [3] reported a 

case of FHL associated with a perforin gene mutation that 

showed CD8+ T cells with loss of CD5 expression. Wada et al. [8] 

also reported a case of FHL associated with a perforin gene mu-

tation that showed CD8+ T cells with loss of CD5 expression. 

Downregulation of CD5, CD7, CD3 and aberrant expression of 

HLA-DR is a common finding in both FHL and EBV-associated 

HLH or other acquired HLH [1, 3]. In this case, downregulation 

of CD5 and CD7 was found, as reported previously [1, 3]. The 

cause of downregulation of CD5 expression in acquired HLH or 

FHL remains unclear. Some authors have suggested a link be-

Fig. 1. Peripheral blood smear, bone marrow biopsy and aspirate. (A) Pancytopenia and atypical lymphoid cells were observed in peripher-
al blood smear (Wright-Giemsa stain; magnification, ×1,000). (B) Hemophagocytic histiocytes were frequently observed in bone marrow 
aspiration (Wright-Giemsa stain; magnification, ×1,000). (C) Histiocytes were high in number in the biopsy section (Hematoxylin-Eosin 
stain; magnification ×200). (D) CD68 immunization (magnification, ×400).
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tween CD5 downregulation in T cells and monoclonal prolifera-

tion [6]. 

 Our case also showed monoclonality in the TCR gene rear-

rangement study. Monoclonality in the TCR gene rearrangement 

study is also a common finding in EBV-associated HLH [9]. Mono-

clonal T cell proliferation in FHL has also been reported [10]. 

Moreover, the study also reported clonal changes in T cell popula-

tions after treatment (monoclonal to polyclonal) [10]. These results 

might help shed light on the pathogenesis underlying clonal prolif-

eration of T cells and downregulation of CD5 in HLH.

 To the best of our knowledge, this is the first report on FHL 

with an abnormal immunophenotype and T cell monoclonality 

in Korea. Further studies are needed to characterize the immu-

nophenotypic features and clonality of T cells in FHL and their 

diagnostic or clinical significance.
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