
 

 

Introduction 
 
Hairy cell leukemia (HCL) is a rare and indolent 
form of small mature B-cell leukemia character-
ized by oval or indented (bean-shaped) nuclei 
and abundant “hairy” cytoplasm involving pe-
ripheral blood (PB), bone marrow (BM) and 
spleen [1]. The neoplastic cells exhibit strong 
cytoplasmic positivity for tartrate-resistant acid 
phosphatase (TRAP) and express CD11c, CD25, 
CD103, DBA.44 and annexin A1 in addition to B
-cell markers. HCL is sensitive to treatment with 
either α-interferon or purine nucleoside analogs 
such as cladribine. HCL-variant (HCL-v), a dis-
trict clinicopathological entity, encompasses 
cases of chronic B-cell lymphoproliferations that 
resemble classical HCL but exhibit variant cyto-
morphological features, variant immunopheno-

type and resistance to conventional HCL ther-
apy with purine nucleoside analogs [2,3]. Com-
pared to classical HCL, HCL-v is a more aggres-
sive disease. It is no longer considered to be 
biologically related to HCL and has been in-
cluded in the 2008 World Health Organization 
(WHO) classification as a provisional entity [2]. 
HCL and HCL-v are very rare in Taiwan with only 
a few cases been reported [4-10]. Here we pre-
sent a new case of HCL-v and the results of our 
literature review of HCL and HCL-v in Taiwan. 
 
Case Report 
 
A 67 years old male presented with abdominal 
pain for days in January 2010. Abdominal sono-
graphy revealed splenomegaly (11.8 x 9.4 cm) 
with cystic change. Hemogram showed WBC 
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count at 46.7 x103/µl, hemoglobin level at 14.1 
gm/dl, and platelet count at 143 x103/µl. Differ-
ential counts showed 13% neutrophils, 10% 
small lymphocytes, 2% monocytes, 2% eosino-
phils and 73% abnormal lymphocytes. These 
abnormal lymphocytes exhibited villous/hairy 
cytoplasmic projection and small round nuclei 
with condensed chromatin and a distinct nu-
cleolus (Figure 1). Flow cytometric immunophe-
notyping revealed that these leukemic cells ex-
pressed CD11c, CD19, CD20 and CD103 but 
not CD5, CD10, CD23, CD25, CD43 or FMC7. 
They were monotypic for surface immunoglobu-
lin kappa light chain expression (Figure 1). Cyto-
chemical stain for TRAP was weakly positive in 
the leukemic cells. The marrow trephine biopsy 
was hypercellular with 70% cellularity and a 
marked interstitial infiltration by atypical small 
lymphocytes accounting for half of the marrow 
cells. In focal areas, the tumor cells exhibit 
abundant clear cytoplasm with a fried-egg ap-
pearance (Figure 2). There was no reticulin fi-
brosis. Immunohistochemically these atypical 

lymphocytes expressed CD20, CD43, bcl-2, IgD 
and IgM but not CD3, CD5, CD23, CD123, 

Figure 1. The current case of HCL-v with the peripheral blood smear showing leukemic cells with a prominent nucleo-
lus and hairy cytoplasm, which are weakly positive for TRAP stain (not shown). Flow cytometric immunophenotyping 
reveals expression of CD11c, CD19 and CD103 but not CD25. The leukemic cells are monotypic for surface immu-
noglobulin kappa light chain expression.  

Figure 2. Photomicrography of the morrow biopsy 
shows infiltration of the atypical lymphocytes with 
abundant cytoplasm forming a “fried-egg” appear-
ance (H&E stain, original magnification x400).  
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CD138, bcl-6 or cyclin D1. Cytogenetic study 
using marrow aspirate showed normal karyo-
type, 46, XY[cp9]. This patient received oral che-
motherapy with chlorambucil (Leukeran) without 
splenectomy. Nine months later, his hemogram 
became normal without lymphocytosis except 
for mild thrombocytopenia. Unfortunately, 2 
months later, the disease relapsed (normal he-
moglobin, WBC count at 21.3 x103/µl and plate-
let count at 99 x103/µl), and abdominal CT scan 
revealed marked splenomegaly with partial in-
farction. 
 
Literature review of HCL and HCL-v in Taiwan 
 
Table 1 summarizes the pertinent laboratory 
and clinicopathological features of the HCL and 
HCL-v cases of Taiwanese patients. Cases 1 to 
9 were HCL patients including 6 males and 3 
females with a median age of 48 (range, 27-
81). All patients had splenomegaly. One of 2 
and 2 of 6 patients had hepatomegaly and lym-
phadenopathy, respectively. Hemogram showed 
leukopenia (88%), monocytopenia (100%), ane-
mia (67%) and thrombocytopenia (100%). Inter-
estingly, leukemic cells in PB were identified in 
only 5 (56%) patients. The staining intensity for 
TRAP was strong in 1 case (Case 9) while that of 
the other 4 cases was not specified. Eight pa-
tients had BM aspiration/biopsy and 6 under-
went splenectomy. The pathological and im-
munophenotypical findings were described only 
very briefly. Marrow fibrosis was identified in 4 
of 6 cases.  The tumor cells of all cases were 
positive for CD20 and/or CD19. The only case 
(Case 8) with tumor cells stained for DBA44 in 
the splenic specimen was positive. Cases 4 and 
9 were negative for CD23. Case 4 was negative 
for cyclin D1. There was no data on the expres-
sion of CD11c, CD25, CD103 or FMC-7. Case 1 
underwent splenectomy with supportive treat-
ment [4]. Unfortunately he developed acute 
febrile neutrophilic dermatoses (Sweet’s syn-
drome) 5 months later. The patient died from 
uncontrolled infection and pneumonia, 10 
months after the diagnosis of HCL. Five of the 
remaining 8 patients underwent splenectomy. 
All 8 patients responded favorably to 2-
chlorodeoxyadenosine (Cladribine) and were in 
complete remission with a median follow-up of 
21 months (range, 4-96). 
 
One of the cases in the series of Yu et al was a 
Vietnamese with HCL-v and was excluded from 
this analysis [8]. There were only 3 HCL-v cases, 

2 males and 1 female, including our current 
case. Two patients were 59 years old and the 
other, 67. All 3 patients presented with 
splenomegaly without hepatomegaly or lympha-
denopathy. Hemogram of all 3 patients showed 
leukocytosis with PB involvement by leukemic 
cells. The hemogram of one patient was ane-
mic, 2 were thrombocytopenic, while none had 
monocytopenia. The hairy leukemic cells were 
weakly positive for TRAP cytochemical stain in 2 
of the 3 cases tested. There was no myelofibro-
sis in all patients. Immunophenotyping showed 
that the leukemic cells expressed CD11c, CD19 
and HLA-DR in all 3 cases. The other expressed 
antigens were CD20 (2/2), CD43 (1/2), CD103 
(1/2), and DBA.44 (1/1). The leukemic cells did 
not express CD5 (3 cases), CD23 (1), CD25 (3), 
FMC-7 (1), cyclin D1 (2) or annexin A1 (1). Pa-
tient no. 10 received chlorambucil and COP 
(cyclophosphamide, vincristine and predniso-
lone) chemotherapy with local radiation of the 
spleen and died of progressive disease at 33 
months. Patient no. 11 received only splenec-
tomy and was alive with low levels of leukemic 
cells (WBC at 9,600/ul with 45.3% lymphocytes) 
at the last follow-up in September 2010, 60 
months after diagnosis. The last patient re-
ceived chlorambucil and was in complete hema-
tologic remission in 9 months but relapsed 2 
months later. 
 
Table 2 summarizes the comparison of the ma-
jor clinicopathological features between these 2 
groups of patients. The HCL patients had a sig-
nificantly higher frequency of leukopenia (p = 
0.024) and monocytopenia (p = 0.008) and a 
lower frequency of leukocytosis (p = 0.018) 
than HCL-v patients (Fisher’s exact test). There 
was no statistical difference in age (p = 0.373; 
Mann-Whitney U test), sex, presence of leuke-
mic cells in the peripheral blood, anemia, 
thrombocytopenia, TRAP positivity, spleno-
megaly, lymphadenopathy or marrow fibrosis 
(Fisher's exact test) between these two groups.  
 
Discussion 
 
HCL is a rare disease comprising about 2% of 
lymphoid leukemia in the West [1]. Its incidence 
is lower in Asia and even lower in Taiwan. HCL-v 
is defined as cases of small B-cell lymphoprolif-
erative disorders resembling classical HCL but 
exhibiting variant features in hemogram 
(leukocytosis without monocytopenia), cytomor-
phology (neoplastic cells with prominent nucle-
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Table 1. Clinicopathological features of hairy cell leukemia (HCL) and HCL-variant (HCL-v) in Taiwan 
Case/sex/age 1/M/63 2/M/48 3/F/44 4/F/53 5/M/47 6/M/27 7/M/77 8/F/43 9/M/81 10/M/59 11/F/59 12/M/67 
Dx HCL HCL HCL HCL HCL HCL HCL HCL HCL HCL-v HCL-v HCL-v 
WBC (μl) 1,000 2,010 6,000 2,860 2,100 2,920 590 13,200 7,950 33,900 10,100 46,700 
Neutropenia + + NA + + + + - + - - - 
Monocytopenia + NA NA + + + + + + - - - 
Leukemic cells in PB + - + + - - - + + + + + 
Hairy cytoplasm + NA + + NA NA NA NA + + + + 
Prominent nucleolus - NA - NA NA NA NA NA NA + - + 
TRAP +  NA + +  NA NA NA +  + (strong) + (weak) - + (weak) 
Anemia (Hb; g/dL) + (5.3) - (14.2) + (5.9)  - (12.2)  - (14.2) + (8.7) + (6.4) + (8.5) + (8.9) + (8.9) - (13.0) - (14.1) 
Thrombocytopenia (Plt; 
103/μl) 

+ (38) + (97) + (50)  + (95)  + (97) + (58) + (43) + (31) + (34) + (129) + (74) - (143) 

Splenomegaly (cm) +  + (12.5) +  + + (15) + (50) + (18) + (45) + (22) + + (30) + (19) 
Hepatomegaly - NA NA NA NA NA NA NA + - - - 
Lymphadenopathy - NA NA NA + - - - + - - - 
LDH NA NA NA NA WNL  WNL WNL  WNL  NA NA WNL  Elevated  
Marrow fibrosis + + NA NA + - + - NA - - - 
CD11c NA NA NA NA NA NA NA NA NA + + + 
CD19 + NA + NA NA NA NA NA + + + + 
CD20 + + + + + + + + + NA + + 
CD23 NA NA NA - NA NA NA NA - NA - - 
CD25 + NA NA NA NA NA NA NA + - - - 
CD43 NA NA NA NA NA NA NA NA NA NA + - 
CD103 NA NA NA NA NA NA NA NA NA NA - + 
DBA44 NA NA NA NA NA NA NA + NA NA + NA 
HLA-DR NA NA NA NA NA NA NA NA NA + + + 
Cytogenetics NA NA NA NA NA NA NA NA NA Complex Normal Normal 
Treatment Splenectomy 

Supportive 
Splenectomy 

2-CdA 
2-CdA 2-CdA Splenectomy 

2-CdA 
Splenectomy 

2-CdA 
Splenectomy 

2-CdA 
Splenectomy 

2-CdA 
2-CdA Chlorambucil, 

COP, R/T 
Splenectomy Chlorambucil 

 
Outcome (month) DOI (10) CR (4) CR (4) CR (12) CR (96) CR (49) CR (29) CR (21) CR (NA) Progressive; 

DOD (33) 
PR; AWD (60) AWD (12) 

Author (yr) Chang (1999) Yang and Ho 
(2001) 

Chen et al. 
case 1 (2005) 

Chen et al. 
case 2 
(2005) 

Yu et al case 
1 (2007) 

Yu et al case 
2 (2007) 

Yu et al case 
3 (2007) 

Yu et al case 
5 (2007) 

Huang and 
Kao (2010) 

Dunn et al  
(1995) 

Chuang et al 
(2007) 

Current case 
(2010) 

Abbreviation: 2-CdA: 2-chlorodeoxyadenosine; AWD, alive with disease; COP, cyclophosphamide, vincristine and prednisolone; CR, complete remission; DOD, died of disease; DOI, died of 
infection complicating Sweet’s syndrome; Hb, hemoglobin level; LDH, lactate dehydrogenase; NA, not available; Plt, platelet count; PR, partial remission; R/T, radiotherapy; TRAP, tartrate-
resistant acid phosphatase; WNL, within normal limits. 

 
 



Hairy cell leukemia and variant in Taiwan  

 
 
187                                                                                                       Int J Clin Exp Pathol 2011;4(2):183-189 

oli, with blastic or convoluted nuclei and/or ab-
sence of circumferential shaggy contours), cyto-
chemistry (weak or negative reaction for TRAP), 
immunophenotype (absence of CD25, annexin 
A1 or TRAP), and resistance to conventional 
HCL therapy (lack of dramatic response to 
cladribine) [2,11]. In an analysis of 52 HCL-v 
cases, Matutes et al reported that the median 
age of the patients was 71 and 90% patients 
had raised WBC counts and all had circulating 
hairy leukemic cells with a prominent nucleolus 
[12]. Immunophenotypically, in addition to the 
nearly universal expression of FMC-7, CD19, 
HLA-DR and CD22, the leukemic cells were posi-
tive for CD11c (87% of cases) and CD103 (60%) 
and were consistently negative for CD5, CD23 
and CD25 [12]. FMC-7 is frequently expressed 
in HCL and HCL-v cases and is of no particular 
use for differential diagnosis. As compared to 
classical HCL, HCL-v patients were older without 
male predominance and there was a marked 
lymphocytosis with no monocytopenia and neu-
tropenia. The median survival was 9 years. They 
suggested that splenectomy was the best option 
because it corrected hypersplenism and re-
moved the bulk of disease. From our literature 
review and analysis, we confirm that HCL-v in 
Taiwan is distinct from HCL by leukocytosis with-
out leukopenia or monocytopenia, similar to the 
findings in the West.  A Japanese variant of HCL 
(HCL-jv) had been proposed [3,13,14]. The leu-
kemic hairy cells exhibited an inconspicuous 
nucleolus and they showed weak expression of 
surface immunoglobulin G (IgG) with kappa-
chain predominance. Furthermore, spleen sec-
tions revealed diffuse leukemic infiltration in the 
red pulp. HCL-v is listed as a provisional entity in 

the 2008 WHO classification of lymphoid neo-
plasms, probably including cases of HCL-jv. HCL-
v is no longer considered biologically related to 
HCL [2].  
 
In our current patient, the “variant” features 
from HCL included leukocytosis without monocy-
topenia, CD25-negativity, and weak TRAP posi-
tivity. Furthermore, the patient responded well 
to oral chemotherapy with chlorambucil, further 
supporting our diagnosis of HCL-v. This is the 
second case of HCL-v at our institution in a 21-
year period with 1,032 cases of lymphomas. We 
have not encountered any case of classical HCL 
in our institution. The leukemic cells of the first 
HCL-v case in our institution, Case no. 9 in Table 
1, did not exhibit a prominent nucleolus and 
they diffusely infiltrated the splenic red pulp [8]. 
The tumor cells expressed CD11c and DBA.44 
but not CD25 or CD103. Interestingly, these 
features were more similar to the HCL-jv than to 
the HCL-v as defined by the WHO classification 
[2]. It is probably reasonable to put HCL-jv under 
the WHO provisional entity of HCL-v to include 
cases with or without a distinct nucleolus, disre-
garding the ethnic origin of patients.   
 
Of the 9 cases of HCL, cytochemical stain for 
TRAP was positive in 5 cases including 1 with 
intense reactivity characteristic of HCL and 4 
with unspecified intensity. The remaining 4 
cases (Cases no. 2 and 5-7) were negative for 
leukemic cells and TRAP stain. The number of 
circulating hairy cells in leukopenic HCL cases 
can be very low, and these cells are often pre-
sent at the feathery edge of regular smears with 
distorted morphology and can be easily missed. 

Table 2. Comparison of major clinicopathological features between HCL and HCL-v 
Type (no.) HCL (n= 9) HCL-v (n= 3) P value 

M: F 6: 3 2: 1 1.000 
Leukocytosis 1/9 (11%) 3/3 (100%) 0.018 
Leukopenia 7/8 (88%) 0/3 (0%) 0.024 
Monocytopenia 7/7 (100%) 0/3 (0%) 0.008 
Leukemia in PB  5/9 (56%) 3/3 (100%) 0.490 
Anemia 6/9 (67%) 1/3 (33%) 0.523 
Thrombocytopenia 9/9 (100%) 2/3 (67%) 0.250 
TRAP positivity 5/5 (100%) 2/3 (67%) 0.375 
Splenomegaly 9/9 (100%) 3/3 (100%) 1.000 
Lymphadenopathy 2/6 (33%) 0/3 (0%) 0.500 
Marrow fibrosis 4/6 (67%) 0/3 (0%) 0.167 

Fisher’s exact test. 
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To properly identify the circulating hairy cells, we 
should prepare blood smears from the buffy 
coat with the aid of TRAP stain, which shows 
strong cytoplasmic reaction in hairy cells. 
 
HCL is also rare in Honk Kong Chinese. Au et al 
reported 18 cases of HCL in a 12-year period 
from Hong Kong with an estimated incidence of 
0.035/100,000 populations per year, at least 
one log lower than that reported in the Western 
series [15]. In that study, all 9 cases tested for 
CD103 were positive. Nine of 10 and 3 of 6 
cases expressed CD25 and FMC-7, respectively. 
Interestingly the single case negative for CD25 
had marked leukocytosis (195 x103/ul) and had 
persistent disease following interferon treat-
ment. Although there were no morphological 
features for confirmation, this case is most 
likely HCL-v.  
 
The major weakness of this review is that the 
case numbers in both groups are too small, es-
pecially the HCL-v. From our literature review we 
have noted very limited and incomplete im-
munophenotyping data of HCL and HCL-v cases 
from Taiwan as compared to those reported by 
the Japanese or Western series. One of the rea-
sons might be that most of these cases were 
reported by hemato-oncologists with emphasis 
mainly on the clinical course and treatment out-
come. The other reason might be that these 
diseases are very rare in Taiwan so the diagnos-
tic laboratories do not stock up the rarely used 
markers such as DBA.44, annexin A1, CD103 
and TRAP, particularly with a very low payment 
for flow cytometric immunophenotyping by the 
National Health Insurance, Taipei, Taiwan. Al-
though Taiwan is nearly a developed country, 
the National Health Insurance payment for flow 
cytometric immunophenotyping of a leukemia 
case is incredibly low as compared to that in the 
United States (US$ 65 vs. 700). In order to iden-
tify such rare cases and to differentiate them 
from other low-grade B-cell lymphoprolifera-
tions, a multi-modality approach incorporating 
hematological findings, cytomorphology, histo-
pathology, cytochemistry, complete immunophe-
notyping including immunohistochemistry and 
clinical features is needed. An effort to raise the 
reimbursement fee from the National Health 
Insurance for complete immunophenotyping of 
leukemia cases seems necessary. One or a few 
referral laboratories for flow cytometric immuno-
phenotyping might be a solution for such rare 
cases. 
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