
438

Hairy cell leukemia (HCL) is a relatively rare 

chronic B cell leukemia accounting for 2% of leuke-

mia cases. It is characterized by the accumulation 

of small mature B cell lymphoid cells with an abun-

dant cytoplasm and “hairy” projections found in 

the peripheral blood, bone marrow, and splenic 

red pulp. HCL variant (HCL-V) has similar clinical 

features of classic HCL but only infrequently in-

cludes reactivity for tartrate-resistant acid phos-

phatase (TRAP). The majority of patients do not 

require therapy immediately upon diagnosis. 

Treatment is reserved until symptomatic or threat-

ening progression of HCL. In practice, treatment 

is initiated at the onset of neutropenia, thrombocy-

topenia, anemia resulting in increased risk of in-

fection or bleeding, symptomatic anemia, or symp-

tomatic splenomegaly.1 A number of treatment op-

tions are available for patients with symptomatic 

Kosin Medical Journal 2018;33:438-445.
https://doi.org/10.7180/kmj.2018.33.3.438 KMJ

Case Reports

Fludarabine and Rituximab in Relapsed or Refractory Hairy
Cell Leukmia Variant: A Case Report and Review of 
Literature

Ji Won Lee1, Youn Mi Choi2, Jae Yun Yang1, Seung Moon Han1, Bong Seog Kim1, Seung-Hyun Nam1

1Departments of Internal medicine, Laboratory medicine, Veterans Health Service Medical Center, Seoul, Korea
2Departments of Laboratory medicine, Veterans Health Service Medical Center, Seoul, Korea

Hairy cell leukemia (HCL) is a rare chronic B cell leukemia morphologically characterized by cells with an

abundant cytoplasm and hair-like projections that can be found in the peripheral blood and bone marrow. 

The treatment for HCL is splenectomy or chemotherapy with the purine analogs pentostatin and cladribine.
However, patients continue to relapse. Retreatment with the same or alternate purine analogs produces lower

response rates and a shorter duration of response. Fludarabine is another purine analog widely used in treating

indolent lymphoid cancers, often in combination with rituximab. Here, we report a case of HCL variant in
a 60-year-old man who experienced multiple relapses after splenectomy and retreatment with cladribine. The

patient was then treated with fludarabine and rituximab combination chemotherapy. After the treatment, he

achieved complete remission that continued for 35 months. 

Key Words:  Cladribine, Fludarabine, Hairy cell leukemia, Rituximab 

Corresponding Author: Seung-Hyun Nam, Department of Internal Medicine, Veterans Health Service Medical 
Center, 53 Jinhwangdo-ro 61-gil, Gangdong-gu, Seoul 05368, Korea
Tel: +82-2-2225-1669 Fax: +82-2-2225-4374  E-mail: mednsh@hanmail.net

Received:
Revised:
Accepted:

Aug. 10, 2016
Aug. 10, 2016
Sep. 21, 2016

Articles published in Kosin Medical Journal are open-access, distributed under the terms of the Creative Commons Attribution 
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, 
and reproduction in any medium, provided the original work is properly cited. 



Fludarabine and Rituximab in Relapsed, Refractory Hairy Cell Leukmia Variant

439

HCL including splenectomy, interferon-alpha, and 

cytotoxic chemotherapy with the purine analogs 

cladribine and pentostatin. However, patients re-

lapse in 30% to 40% of cases.2 Retreatment with 

the same or alternate purine analog produces lower 

response rates and a shorter duration of response.2 

Thus, alternative treatment approaches are need-

ed for this disease (e.g. more novel im-

munotherapies and targeted kinase inhibitors). 

Although treatment data are sparse, patients with 

relapsed or refractory HCL are candidates for treat-

ment with monoclonal antibodies (e.g. rituximab, 

BL-22, or alemtuzumab). Rituximab has been 

found to increase the sensitivity of malignant cells 

to purine analogs, suggesting that combination 

therapy may improve the treatment response in 

cases of HCL. Another purine analog, fludarabine, 

is used to treat indolent lymphoid cancers, often 

in combination with rituximab, but there are few 

reports of its use for HCL. Here we report the 

case of a patient with HCL who relapsed multiple 

times after a splenectomy and cladribine 

treatments. The patient received fludarabine and 

rituximab chemoimmunotherapy and reached 

complete remission. As of a follow-up examination 

at 35 months, the patient remains in remission.

CASE

A 60-year-old male visited the emergency de-

partment in our hospital with left side weakness, 

dysarthria, diplopia, and petechiae on both thighs 

that began 7 days prior. He had no relevant past 

medical or family history except hypertension and 

hyperlipidemia. Constitutional symptoms such as 

weight loss, fever, or night sweats were absent. 

Physical examination revealed mild splenome-

galy, but no palpable enlarged lymph nodes. The 

complete blood count (CBC) revealed a hemoglo-

bin (Hb) concentration of 11.2 g/dL and a white 

blood cell (WBC) count of 11.3 x 103/μL with 60.2% 

lymphocytes, and a decreased platelet count of 

4.0 x103/μL. A computerized tomography (CT) 

scan and MRI of the brain revealed a right pontine 

hemorrhage. An abdominopelvic CT scan and ab-

dominopelvic sonography revealed splenomegaly 

(12.5 cm in length) with no other specific findings. 

A peripheral blood smear (PB) demonstrated a few 

atypical cells with a light basophilic cytoplasm 

containing numerous hairy projections on the 

outer surface. The PB demonstrated hairy cells 

(Fig. 1A, B). Bone marrow aspirates were easily 

obtained on the first attempt and serrated cyto-

plasms could be seen (Fig. 1C, D). Hairy cells were 

minimally infiltrated into some areas. Focal fibrosis 

was noted (Fig. 1E, F). Immunophenotypical testing 

was positive for CD19, CD20, CD22, without 

CD25. Tartrate-resistant acid phosphatase 

(TRAP) was negative. On cytogenetic analysis, 

a chromosomal abnormality was detected 

(45,XY,der(13;14)(q10;q10)). Based on the clin-

ical, peripheral smear, bone marrow, and im-

munohistochemical studies, a diagnosis of HCL-V 

was confirmed.

After clinical improvement, the patient under-
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went a splenectomy. Ten days after the splenec-

tomy the patient’s platelet count rose to 581 x 

103/μL due to reactive thrombocytosis (Fig. 2). 

After four months, his platelet count decreased 

to 31 x 103/μL and a follow-up bone marrow biop-

sy was done to confirm his relapse. Compared 

Fig. 1. Bone marrow aspiration and biopsy. This figure depicts the characteristic malignant cell
in the peripheral blood and bone marrow from a patient with hairy cell leukemia. Hairy cells with
radial projections from their surface are noted in peripheral blood smear (A,B) and bone marrow
aspirate (C,D) with Wright’s stain. (x1000) The bone marrow biopsy section shows a subtle infiltration
of hairy cell leukemia (E,F). Small and reniform and cleaved nuclei are present, surrounded by
ample amounts of clear cytoplasm. And focal fibrosis are noted (H&E, x100, x400) 
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with the previous testing, his bone marrow biopsy 

revealed a slightly increased proportion of hairy 

cells and a marked increase in cellularity and 

fibrosis. The patient received cladribine retreat-

ment and complete remission was observed. On 

a follow-up bone marrow biopsy there was no 

evidence of abnormal localization of hairy cells. 

However, after 2 courses of cladribine therapy, 

the patient experienced prolonged pancytopenia 

due to chemotherapy-induced myelosuppression.

After a period of 22 months without disease 

progression, his HCL relapsed and the patient re-

ceived cladribine retreatment. After about 2 years 

he had severe thrombocytopenia and a bone mar-

row biopsy revealed that his HCL had again 

relapsed. Therefore, we used 8 cycles of fludar-

abine (25 mg/m2) on day 1 to day 5 and rituximab 

(375 mg/m2) on day 1 as a fourth-line treatment 

option. The disappearance of hairy cells from the 

peripheral blood was observed one day after the 

first administration of rituximab and fludarabine 

(FR) combination therapy. During this therapy, 

Fig. 2. The blood counts according to treatments. After splenectomy, platelet recovered within normal range.
After first relapse, first course of cladribine chemotherapy showed complete remission(CR) criteria. After
second relapse, second course of cladribine chemotherapy also showed complete remission(CR). But the 
patient experienced myelosuppression due cladribine chemotherapy. After disease free period of 24 months,
relapse is revealed by bone marrow biopsy. Fludarabine and rituximab chemotherapy revealed complete 
remission(CR) from treatment initiation. 
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toxicity was minimal and no infectious episodes 

were observed. After 8 cycles of the combination 

treatment, bone marrow aspiration was per-

formed and no hairy cells were found. The patient 

experienced complete remission that has con-

tinued as of 35 months.

DISCUSSION

HCL-V is an uncommon chronic B cell lympho-

proliferative disorder accounting for 10% – 20% 

of HCL cases and 0.4% of chronic lymphoid 

malignancies. The median age of patients is 71. 

Unlike classic HCL, HCL-V is resistant to most 

conventional treatments, including splenectomy 

and purine analogs. Many patients are un-

responsive to therapy or relapse. HCL-V remains 

an incurable disease and the introduction of new 

drugs and new therapeutic strategies is necessary.

Approximately 90% of HCL patients have sple-

nomegaly, and splenectomy was the first effective 

treatment for this disease.3 Although splenectomy 

does not produce pathologic remission, periph-

eral blood counts return to normal in 40% – 70% 

of patients and overall 5-year survival rates are 

60% – 70%.4,5 Patients with HCL benefit from sple-

nectomy compared with non-splenectomized pa-

tients,6 and they respond better and faster to the 

following therapy. These results suggest that sple-

nectomy should be considered for patients with 

HCL because it corrects cytopenias and removes 

a significant bulk of the disease.7 Currently, the 

purine nucleoside analogs, like cladribine and 

pentostatin, are the drugs of choice in the treat-

ment of HCL.8 These drugs induce a similarly high 

response rate and a longer overall survival in pa-

tients with HCL. Additionally, fludarabine, a halo-

genated deoxyadenosine derivative similar to 

2-chlorodeoxyadenosine, is a primary ther-

apeutic option for chronic lymphocytic leukemia. 

Several case reports have been published describ-

ing the activity of fludarabine in patients with 

HCL.9 Rituximab may be an effective treatment 

for relapsed or refractory HCL. Several clinical 

trials indicate that the humanized anti-CD20 

monoclonal antibody, rituximab, is active in HCL. 

Rituximab is a chimeric immunoglobulin G1 

(IgG1) κ monoclonal antibody that targets the 

CD20 antigen expressed on most malignant B cell 

leukemias and lymphoma. Rituximab induces 

apoptosis in addition to complementing the anti-

body-mediated cellular cytotoxicity. It has activ-

ity in both low-grade lymphoma and chronic lym-

phocytic leukemia.10-12 Recently, Gerrie et al.1 

published a retrospective analysis of 15 patients 

with relapsed or refractory HCL after different 

previous treatment attempts, including at least 

one other purine analog. They were then treated 

with fludarabine 40 mg/m2 per day orally on five 

consecutive days in combination with the intra-

venous injection of 375 mg/m2 rituximab on day 

1. This was administered every 28 days for four 

cycles between 2004 and 2010.1 Without assessing 

the depth of the response in most of the cases, 

these authors report well-tolerated, safe, and ef-
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fective results. After a median follow-up period 

of 35 months, there were 14 progression-free 

patients. Their 5-year progression-free survival 

was 89%, overall survival was 83%, and the re-

currence rate was 7%.1 These results may suggest 

fludarabine and rituximab combination regimen 

as a therapeutic option for patients with relapsed 

or refractory HCL.7

In other study, patients who were positive for 

minimal residual disease (MRD) after treatment 

with cladribine showed a high level of expression 

of CD20 with more than 100,000 sites per cell.13 

Cells with high levels of CD20 expression repre-

sent a target for the humanized anti-CD20 mono-

clonal antibody (mAB) rituximab.13 A dosage of 

375 mg/m2 of rituximab in weekly intravenous in-

fusions is common.14,15 However, the optimal dos-

ing schedule has not yet been established. Six to 

eight infusions may be necessary to reach a com-

plete remission (CR) and MRD eradication.16 A 

synergistic effect is seen with the combination of 

rituximab with a purine analog. This combination 

results in a higher complete remission rate (CRR), 

up to 100%,15 with MRD eradication up to 92%.17 

The combination of rituximab and a purine nu-

cleoside analog is not only effective in newly diag-

nosed and relapsed cases but also in patients re-

sistant to single use of cladribine and in cases of 

MRD.15,18

Currently, principles for treating this rare dis-

ease derive from uncontrolled single-institution 

studies or single case reports. For these reasons, 

the outcome of therapy is unsatisfactory with no 

standard therapy. Unfortunately, randomized 

controlled trials are not feasible because of the 

insufficient number of cases.

In conclusion, the combination therapy of flu-

darabine and rituximab can be given successfully 

to patients for relapsed or refractory HCL, includ-

ing those previously exposed to alternate purine 

analogs. There is no international consensus for 

a standardized procedure for relapsed, refractory 

HCL or patients with MRD. More extensive studies 

on the efficacy and safety of this combination 

therapy are required to determine its potential 

as a first line approach for treating HCL.

Patient characteristics Treatment of FR Outcomes 

Age at 
diagnosis,yr 

Age at 
FR,yr 

Sex Prior therapy
Previous 
PFS,mo 

Line of
therapy 

No. of 
cycles 

Toxicity Response Progressio
Follow-up 

after FR,mo 

Splenectomy 5m

60y2m 64y10m M
6CDA

4CDA

22m

24m
4th 8

Hypersensitivity
to R

Herpes zoster 
CR No 35m

FR fludarabine and rituximab, M male, CDA cladribine (2-chlorodeoxyadenosine), PFS progression free survival, R rituximab, 
CR complete remission, 

Table 1. Patient characteristics and outcomes  
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