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Overview

Hairy cell leukemia (HCL) is a rare type of indolent 
B-cell leukemia comprising approximately 2% of all 
lymphoid leukemias.1 Leukemic cells typically infil-
trate the bone marrow and spleen, and may also be 
found in the liver and lymph nodes. Clinically, HCL 
is characterized by symptoms of fatigue and weak-
ness, and most patients will present with splenomeg-
aly (symptomatic or asymptomatic) and/or hepato-
megaly, pancytopenia, and uncommonly peripheral 
lymphadenopathy.2 Additionally, patients may also 
present with recurrent opportunistic infections.3 
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Abstract
Hairy cell leukemia (HCL) is a rare type of indolent B-cell leuke-
mia, characterized by symptoms of fatigue and weakness, or-
ganomegaly, pancytopenia, and recurrent opportunistic infec-
tions. Classic HCL should be considered a distinct clinical entity 
separate from HCLvariant (HCLv), which is associated with a 
more aggressive disease course and may not respond to stan-
dard HCL therapies. Somatic hypermutation in the IGHV gene 
is present in most patients with HCL. The BRAF V600E mutation 
has been reported in most patients with classic HCL but not in 
those with other B-cell leukemias or lymphomas. Therefore, it 
is necessary to distinguish HCLv from classic HCL. This manu-
script discusses the recommendations outlined in the NCCN 
Guidelines for the diagnosis and management of classic HCL.  
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NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is 
uniform NCCN consensus that the intervention is appro-
priate.
Category 2B: Based upon lower-level evidence, there is 
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is 
major NCCN disagreement that the intervention is ap-
propriate.

All recommendations are category 2A unless otherwise 
noted.

Clinical trials: NCCN believes that the best management for 
any cancer patient is in a clinical trial. Participation in clinical 
trials is especially encouraged.

Please Note
The NCCN Clinical Practice Guidelines in Oncol-

ogy (NCCN Guidelines®) are a statement of consensus 
of the authors regarding their views of currently accepted 
approaches to treatment. Any clinician seeking to apply 
or consult the NCCN Guidelines® is expected to use in-
dependent medical judgment in the context of individual 
clinical circumstances to determine any patient’s care or 
treatment. The National Comprehensive Cancer Net-
work® (NCCN®) makes no representation or warranties 
of any kind regarding their content, use, or application 
and disclaims any responsibility for their applications or 
use in any way. 

© National Comprehensive Cancer Network, Inc. 
2017, All rights reserved. The NCCN Guidelines and the 
illustrations herein may not be reproduced in any form 
without the express written permission of NCCN.
Disclosures for the NCCN Hairy Cell Leukemia Panel  

At the beginning of each NCCN Guidelines panel meeting, panel 
members review all potential conflicts of interest. NCCN, in keep-
ing with its commitment to public transparency, publishes these 
disclosures for panel members, staff, and NCCN itself. 

IIndividual disclosures for the NCCN Hairy Cell Leukemia Panel 
members can be found on page 1427. (The most recent version 
of these guidelines and accompanying disclosures are available 
on the NCCN Web site at NCCN.org.)   

These guidelines are also available on the Internet. For the 
latest update, visit NCCN.org.
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Diagnosis
Morphological evaluation of peripheral blood smears, 
bone marrow biopsy with or without aspirate and ad-
equate immunophenotyping by immunohistochemis-
try (IHC) or flow cytometry are essential to establish 
a diagnosis of HCL.2 Leukemic cells in HCL are small 
to medium in size, showing a round, oval, or indented 
nucleus with a well-defined nuclear border. The pres-
ence of a cytoplasm with prominent hair-like projec-
tions is characteristic of HCL.4,5 Examination of bone 
marrow biopsy samples shows hairy cell infiltrates with 
increased reticulin fibers, which frequently results in a 
“dry” tap. In some patients with HCL, the bone marrow 
may show hypocellularity; this is important to recognize 
to avoid an erroneous diagnosis of aplastic anemia.4,5 

Most HCL cases (80%–90%) are charac-
terized by somatic hypermutation in the IGHV 
gene.6,7 The frequency of unmutated IGHV 
is much lower in classic HCL than in HCL- 
variant (HCLv) (17% vs 54%; P<.001).7 Un-
mutated IGHV may serve as a prognostic factor 
for poorer outcomes with conventional thera-
pies because it has been associated with primary 
refractoriness to purine analogue monotherapy 
and a more rapid disease progression.8 The BRAF 
V600E mutation has been reported in most pa-
tients with classic HCL but not in those with 
other B-cell leukemias or lymphomas.9–12 BRAF 
V600E is also absent in all cases of HCLv and 
classic HCL expressing IGHV4-34 rearrange-
ment.13,14 Thus, BRAF V600E mutation may po-
tentially serve as a reliable molecular marker to 
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

HCL-2

aThis guideline applies to classic hairy cell leukemia (cHCL), not hairy cell 
variant (HCLv). There are no suffi cient data on treatment of vHCL.

bHCLv is characteristically CD25-, CD123-, annexin A1- and negative for 
BRAF V600E mutations. This helps to distinguish the variant form from 
classical HCL. 

cTypical immunophenotype for cHCL: CD5-, CD10-, CD11c+, CD20+ 
(bright), CD22+, CD25+, CD103+, CD123+, cyclin D1+, annexin A1+, 
CD200+ (bright). Monocytopenia is characteristic. 

dSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis 
of Mature B-Cell and NK/T-Cell Neoplasms (See NCCN Guidelines for 
B-Cell Lymphomas).

eHCL with IGHV4-34 rearrangement behaves more like HCLv although 
it has a morphology and immunophenotype like cHCL. IGHV4-34 HCL 
typically lacks BRAF V600E mutations, does not respond well to purine 
analog therapy and has a relatively poorer prognosis compared to cHCL. 
There is evidence that HCLv and IGHV4-34 HCL often show mutations in 
MAPK1.

fHepatitis B testing is indicated because of the risk of reactivation during 
treatment (eg, immunotherapy, chemoimmunotherapy, chemotherapy, 
targeted therapy). Tests include hepatitis B surface antigen and core 
antibody for a patient with no risk factors. For patients with risk factors or 
previous history of hepatitis B, add e-antigen. If positive, check viral load 
and consult with gastroenterologist.

gGrever MR, Abdel-Wahab O, Andritsos, et al. Consensus guidelines for the diagnosis and management of patients with classical hairy cell leukemia. Blood 
2017;129:553-560. 

hPurine analogs should not be administered to patients with active life-threatening or chronic infection. Treat active infection prior to initiating treatment with 
purine analogs. If it is not possible to control infection, consider initiating treatment with low-dose pentostatin before using regular-dose purine analogs to 
secure a durable response. 

iSee Response Criteria (HCL-A).
jSee Treatment References (HCL-B).
kShould be non-responsive to purine analog therapy.
lSee NCCN Guidelines for CLL/SLL, Special Considerations for the Use of Small-Molecule Inhibitors (CSLL-F 1 of 2).

HCL-1

DIAGNOSISa WORKUP

ESSENTIAL:
• Bone marrow biopsy ± aspirate: 
�Presence of characteristic hairy cells upon 

morphologic examination of peripheral blood or bone 
marrow and characteristic infi ltrate with increased 
reticulin in bone marrow biopsy samples. Dry tap is 
frequent. 

• Adequate immunophenotyping is essential for 
establishing the diagnosis and for distinguishing 
between hairy cell leukemia and hairy cell variant.b,c,d

�IHC or fl ow cytometry for: CD19, CD20, CD5, CD10, 
CD11c, CD22, CD25, CD103, CD123, cyclin D1 and 
CD200

• IHC or molecular studies for BRAF V600E mutation

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detect: IGHV4-34 rearrangemente

ESSENTIAL:
• History and physical exam with attention to 

node-bearing areas and the measurement of 
size of liver and spleen
�Presence of enlarged spleen and/or liver; 

presence of peripheral lymphadenopathy 
(uncommon)

• Performance status
• Peripheral blood smear examination
• CBC with differential
• Comprehensive metabolic panel with particular 

attention to renal function
• LDH
• Bone marrow biopsy ± aspirate
• Hepatitis B testingf if treatment contemplated
• Pregnancy testing in women of child-bearing 

age (if systemic therapy or RT planned)

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Chest/abdominal/pelvic CT with contrast of 

diagnostic quality
• Discussion of fertility issues and sperm banking

INDICATION FOR 
TREATMENTg

INITIAL TREATMENTj FOLLOW-UP RELAPSED/ REFRACTORY 
THERAPYj

Evaluate for indications 
for treatment:
• Systemic symptoms
• Splenic discomfort
• Recurrent infection
• Hemoglobin <11g/dL
• Platelets <100,000/mcL
• ANC <1000/mcL
• Symptomatic 

organomegaly 
• Progressive 

lymphocytosis or 
lymphadenopathy

• Unexplained weight 
loss (>10% within prior 
6 months)

• Excessive fatigue

No 
indication Observe

Indication 
present

Purine analogs
• Cladribineh

• Pentostatinh

See monoclonal antibody and 
viral reactivation (HCL-C)

Complete 
responsei

< Complete 
responsei

Observe until 
indication for 
treatment

Relapse at 
≥2 yearsg

Relapse at  
<2 yearsg

• Retreat with initial 
purine analog ± 
rituximab

• Alternative 
purine analog ± 
rituximab

• Rituximab, if 
unable to receive 
purine analog

• Clinical trial
• Alternate purine 

analog ± rituximab
• Interferon alpha
• Rituximab, if 

unable to receive 
purine analog

Progression

Clinical trial 
or
Vemurafenibk 
± rituximab 
or 
Ibrutinibl
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HCL-2

aThis guideline applies to classic hairy cell leukemia (cHCL), not hairy cell 
variant (HCLv). There are no suffi cient data on treatment of vHCL.

bHCLv is characteristically CD25-, CD123-, annexin A1- and negative for 
BRAF V600E mutations. This helps to distinguish the variant form from 
classical HCL. 

cTypical immunophenotype for cHCL: CD5-, CD10-, CD11c+, CD20+ 
(bright), CD22+, CD25+, CD103+, CD123+, cyclin D1+, annexin A1+, 
CD200+ (bright). Monocytopenia is characteristic. 

dSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis 
of Mature B-Cell and NK/T-Cell Neoplasms (See NCCN Guidelines for 
B-Cell Lymphomas).

eHCL with IGHV4-34 rearrangement behaves more like HCLv although 
it has a morphology and immunophenotype like cHCL. IGHV4-34 HCL 
typically lacks BRAF V600E mutations, does not respond well to purine 
analog therapy and has a relatively poorer prognosis compared to cHCL. 
There is evidence that HCLv and IGHV4-34 HCL often show mutations in 
MAPK1.

fHepatitis B testing is indicated because of the risk of reactivation during 
treatment (eg, immunotherapy, chemoimmunotherapy, chemotherapy, 
targeted therapy). Tests include hepatitis B surface antigen and core 
antibody for a patient with no risk factors. For patients with risk factors or 
previous history of hepatitis B, add e-antigen. If positive, check viral load 
and consult with gastroenterologist.

gGrever MR, Abdel-Wahab O, Andritsos, et al. Consensus guidelines for the diagnosis and management of patients with classical hairy cell leukemia. Blood 
2017;129:553-560. 

hPurine analogs should not be administered to patients with active life-threatening or chronic infection. Treat active infection prior to initiating treatment with 
purine analogs. If it is not possible to control infection, consider initiating treatment with low-dose pentostatin before using regular-dose purine analogs to 
secure a durable response. 

iSee Response Criteria (HCL-A).
jSee Treatment References (HCL-B).
kShould be non-responsive to purine analog therapy.
lSee NCCN Guidelines for CLL/SLL, Special Considerations for the Use of Small-Molecule Inhibitors (CSLL-F 1 of 2).

HCL-1

DIAGNOSISa WORKUP

ESSENTIAL:
• Bone marrow biopsy ± aspirate: 
�Presence of characteristic hairy cells upon 

morphologic examination of peripheral blood or bone 
marrow and characteristic infi ltrate with increased 
reticulin in bone marrow biopsy samples. Dry tap is 
frequent. 

• Adequate immunophenotyping is essential for 
establishing the diagnosis and for distinguishing 
between hairy cell leukemia and hairy cell variant.b,c,d

�IHC or fl ow cytometry for: CD19, CD20, CD5, CD10, 
CD11c, CD22, CD25, CD103, CD123, cyclin D1 and 
CD200

• IHC or molecular studies for BRAF V600E mutation

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detect: IGHV4-34 rearrangemente

ESSENTIAL:
• History and physical exam with attention to 

node-bearing areas and the measurement of 
size of liver and spleen
�Presence of enlarged spleen and/or liver; 

presence of peripheral lymphadenopathy 
(uncommon)

• Performance status
• Peripheral blood smear examination
• CBC with differential
• Comprehensive metabolic panel with particular 

attention to renal function
• LDH
• Bone marrow biopsy ± aspirate
• Hepatitis B testingf if treatment contemplated
• Pregnancy testing in women of child-bearing 

age (if systemic therapy or RT planned)

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Chest/abdominal/pelvic CT with contrast of 

diagnostic quality
• Discussion of fertility issues and sperm banking

INDICATION FOR 
TREATMENTg

INITIAL TREATMENTj FOLLOW-UP RELAPSED/ REFRACTORY 
THERAPYj

Evaluate for indications 
for treatment:
• Systemic symptoms
• Splenic discomfort
• Recurrent infection
• Hemoglobin <11g/dL
• Platelets <100,000/mcL
• ANC <1000/mcL
• Symptomatic 

organomegaly 
• Progressive 

lymphocytosis or 
lymphadenopathy

• Unexplained weight 
loss (>10% within prior 
6 months)

• Excessive fatigue

No 
indication Observe

Indication 
present

Purine analogs
• Cladribineh

• Pentostatinh

See monoclonal antibody and 
viral reactivation (HCL-C)

Complete 
responsei

< Complete 
responsei

Observe until 
indication for 
treatment

Relapse at 
≥2 yearsg

Relapse at  
<2 yearsg

• Retreat with initial 
purine analog ± 
rituximab

• Alternative 
purine analog ± 
rituximab

• Rituximab, if 
unable to receive 
purine analog

• Clinical trial
• Alternate purine 

analog ± rituximab
• Interferon alpha
• Rituximab, if 

unable to receive 
purine analog

Progression

Clinical trial 
or
Vemurafenibk 
± rituximab 
or 
Ibrutinibl
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HCL-B

aGrever MR, Abdel-Wahab O, Andritsos, et al. Consensus guidelines for the diagnosis and management of patients with classical hairy cell leukemia. Blood 
2017;129:553-560.

HCL-A

Complete response Near normalization of peripheral blood counts: hemoglobin >11 g/dL (without transfusion); platelets >100,000/
mcL; absolute neutrophil count >1500/mcL. Regression of splenomegaly on physical examination. Absence of 
morphologic evidence of HCL on both the peripheral blood smear and the bone marrow examination.

Timing of response 
assessment

The bone marrow examination for evaluating response in patients treated with cladribine should not be done before 
4 months after therapy. In those patients being treated with pentostatin, the bone marrow can be evaluated after the 
blood counts have nearly normalized and the physical examination shows no splenomegaly.

CR with or without 
iminimal residual 
disease (MRD)

In patients who achieved a CR, an immunohistochemical assessment of the percentage of MRD will enable 
patients to be separated into those with CR with or without evidence of MRD.

Partial response A PR requires near normalization of the peripheral blood count (as in CR) with a minimum of 50% improvement in
organomegaly and bone marrow biopsy infi ltration with HCL.

Stable disease Patients who have not met the criteria for an objective remission after therapy are considered to have SD. 
Because patients with HCL are treated for specifi c reasons, including disease-related symptoms or decline in their 
hematologic parameters, SD is not an acceptable response.

Progressive 
disease

Patients who have an increase in symptoms related to disease, a 25% increase in organomegaly, or a 25% decline 
in their hematologic parameters qualify for PD. An effort must be made to differentiate a decline in blood counts 
related to myelosuppression effects of therapy vs. PD.

HCL in relapse Morphologic relapse is defi ned as the reappearance of HCL in the peripheral blood, the bone marrow biopsy, or 
both by morphologic stains in the absence of hematologic relapse. Hematologic relapse is defi ned as reappearance 
of cytopenia(s) below the thresholds defi ned above for CR and PR. Whereas no treatment is necessarily needed in 
case of morphologic relapse, treatment decisions for a hematologic relapse are based on several parameters (eg, 
hematologic parameters warranting intervention, reoccurrence of disease-related symptoms).

HCL RESPONSE CRITERIAa TREATMENT REFERENCES

Purine analog monotherapy
- Flinn IW, Kopecky KJ, Foucar MK, et al. Long-term follow-up of 
remission duration, mortality, and second malignancies in hairy cell 
leukemia patients treated with pentostatin. Blood 2000;96:2981-2986.
- Goodman GR, Burian C, Koziol JA, Saven A. Extended follow-up of 
patients with hairy cell leukemia after treatment with cladribine. J Clin 
Oncol 2003;21:891-896.
- Zinzani PL, Tani M, Marchi E, et al. Long-term follow-up of front-
line treatment of hairy cell leukemia with 2-chlorodeoxyadenosine. 
Haematologica 2004;89:309-313.
- Chadha P, Rademaker AW, Mendiratta P, et al. Treatment of hairy cell 
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the Northwestern University experience. Blood 2005;106:241-246.
- Robak T, Jamroziak K, Gora-Tybor J, et al. Cladribine in a weekly versus 
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- Zenhausern R, Schmitz SF, Solenthaler M, et al. Randomized trial of 
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patients with hairy cell leukemia. Blood 1992;80:2203-2209.
- Kraut EH, Grever MR, Bouroncle BA. Long-term follow-up of patients 
with hairy cell leukemia after treatment with 2'-deoxycoformycin. Blood 
1994;84:4061-4063. 

Purine analogs with rituximab
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HCL-B

aGrever MR, Abdel-Wahab O, Andritsos, et al. Consensus guidelines for the diagnosis and management of patients with classical hairy cell leukemia. Blood 
2017;129:553-560.

HCL-A

Complete response Near normalization of peripheral blood counts: hemoglobin >11 g/dL (without transfusion); platelets >100,000/
mcL; absolute neutrophil count >1500/mcL. Regression of splenomegaly on physical examination. Absence of 
morphologic evidence of HCL on both the peripheral blood smear and the bone marrow examination.

Timing of response 
assessment

The bone marrow examination for evaluating response in patients treated with cladribine should not be done before 
4 months after therapy. In those patients being treated with pentostatin, the bone marrow can be evaluated after the 
blood counts have nearly normalized and the physical examination shows no splenomegaly.

CR with or without 
iminimal residual 
disease (MRD)

In patients who achieved a CR, an immunohistochemical assessment of the percentage of MRD will enable 
patients to be separated into those with CR with or without evidence of MRD.

Partial response A PR requires near normalization of the peripheral blood count (as in CR) with a minimum of 50% improvement in
organomegaly and bone marrow biopsy infi ltration with HCL.

Stable disease Patients who have not met the criteria for an objective remission after therapy are considered to have SD. 
Because patients with HCL are treated for specifi c reasons, including disease-related symptoms or decline in their 
hematologic parameters, SD is not an acceptable response.

Progressive 
disease

Patients who have an increase in symptoms related to disease, a 25% increase in organomegaly, or a 25% decline 
in their hematologic parameters qualify for PD. An effort must be made to differentiate a decline in blood counts 
related to myelosuppression effects of therapy vs. PD.

HCL in relapse Morphologic relapse is defi ned as the reappearance of HCL in the peripheral blood, the bone marrow biopsy, or 
both by morphologic stains in the absence of hematologic relapse. Hematologic relapse is defi ned as reappearance 
of cytopenia(s) below the thresholds defi ned above for CR and PR. Whereas no treatment is necessarily needed in 
case of morphologic relapse, treatment decisions for a hematologic relapse are based on several parameters (eg, 
hematologic parameters warranting intervention, reoccurrence of disease-related symptoms).
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. 
All recommendations are category 2A unless otherwise indicated.

HCL-C

SUPPORTIVE CARE

For other immunosuppressive situations, see NCCN Guidelines for Prevention and Treatment of Cancer-Related Infections.

Anti-infective Prophylaxis
• Consider herpes virus prophylaxis with acyclovir or equivalent for a minimum of 2 months and until CD4 ≥200 cells/mm.
• Consider PJP prophylaxis with sulfamethoxazole/trimethoprim or equivalent for a minimum of 2 months and until CD4 ≥200 cells/mm.
• Consider broad-spectrum prophylactic antibacterial coverage during period of neutropenia.

Treatment and Viral Reactivation
• See NCCN Guidelines for CLL/SLL (CSLL-C 1 of 4).

Rare Complications with Monoclonal Antibody Therapy
• Rare complications such as mucocutaneous reactions including paraneoplastic pemphigus, Steven-Johnson syndrome, lichenoid 

dermatitis, vesiculobullous dermatitis, and toxic epidermal necrolysis can occur. Expert consultation with dermatology is recommended.

Rituximab Rapid Infusion
• If no infusion reactions were experienced with prior cycle of rituximab, a rapid infusion over 90 minutes can be used.

Growth Factors
• Neutrophil growth factor with GCSF is indicated in cases of neutropenic fever following chemotherapy.
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distinguish HCL from HCLv and other B-cell leuke-
mias or lymphomas.

In comparison to classic HCL, HCLv tends to 
be associated with a more aggressive disease course 
and may not respond to standard HCL therapies.14,15 
The 2008 WHO classification determined that clas-
sic HCL should be considered as a distinct clinical 
entity from HCLv.4,5 Therefore, it is necessary to 
distinguish HCLv from classic HCL, with immuno-
phenotyping being the primary methodology used, 
although the role of molecular analysis is rapidly 
expanding. IHC or flow cytometry panel for immu-
nophenotyping should include CD19, CD20, CD5, 
CD10, CD11c, CD22, CD25, CD103, CD123, cyclin 
D1, and CD200. The typical immunophenotype for 
classic HCL shows CD5–, CD10–, CD11c+, CD20+ 
(bright), CD22+, CD25+, CD103+, CD123+, cyclin 
D1+, annexin A1+, and CD200+ (bright).14 In con-
trast, HCLv is characteristically CD25–, CD123–, 
annexin A1–, and BRAF V600E–negative.14 IHC or 
molecular studies for BRAF V600E mutation is use-
ful for the distinction of classic HCL from HCLv and 
other splenic B-cell lymphomas.14,16,17 

HCL expressing IGHV4-34 rearrangement has a 
relatively poorer prognosis and does not respond well 
to purine analogue therapy.18 Molecular analysis to de-
termine IGHV4-34 rearrangement may be useful to 
distinguish classic HCL from HCL with IGHV4-34 
rearrangement. A high frequency of MAP2K1 mu-
tations was recently reported in HCLv and in clas-
sic HCL with IGHV4-34 rearrangement.19 MAPK1 
mutation analysis may be useful to distinguish HCLv 
from classic HCL in BRAF-negative cases.

Workup
The initial workup should include a thorough physi-
cal examination with attention to node-bearing ar-
eas (although presence of peripheral lymphadenopa-
thy is uncommon), size measurements of the liver 
and spleen, and performance status evaluation. A 
bone marrow biopsy with or without aspirate should 
be obtained. Laboratory assessments should include 
CBC with differential, serum lactate dehydrogenase 
levels, and a comprehensive metabolic panel. In par-
ticular, close evaluation of renal function is advised 
considering the renal route of excretion of drugs used 
in HCL treatment. Hepatitis B virus (HBV) testing 
is recommended due to the increased risk of viral re-

activation associated with the use of immunotherapy 
and/or chemotherapy. CT scans (with contrast of di-
agnostic quality) of the chest, abdomen, and/or pel-
vis may be useful under certain circumstances. 

Treatment Options
Initial Treatment
Purine analogues such as pentostatin20–26 and cladrib-
ine25–33 have shown significant monotherapy activity, 
resulting in durable remissions in patients with pre-
viously untreated HCL. Pentostatin and cladribine 
have not been compared head-to-head, but appear 
to show comparable clinical activity. 

In a phase III Intergroup study that random-
ized 319 previously untreated patients (1:1 fashion) 
to pentostatin versus interferon-alfa, pentostatin re-
sulted in significantly higher complete response (CR) 
rates (76% vs 11%; P<.0001) and longer median re-
lapse-free survival (RFS; not reached vs 20 months; 
P<.0001) compared with interferon-alfa; the median 
follow-up was 57 months.21 After a median follow-up 
of 9.3 years, estimated 5- and 10-year overall survival 
(OS) rates for patients initially treated with pento-
statin were 89% and 80%, respectively22; correspond-
ing RFS rates were 86% and 66%. Survival outcomes 
were not significantly different between treatment 
arms, although this analysis was complicated by the 
crossover design of the study. The most common 
treatment-related toxicities were neutropenia (grade 
3/4; 20%) and infections (any grade; 53%), including 
those requiring intravenous antibiotics (27%). 

In a study of 358 patients with untreated HCL, 
cladribine resulted in a CR rate of 91% with a me-
dian response duration of 52 months and an OS rate 
of 96% at 48 months.28 Extended follow-up results 
confirmed the durability of responses with cladrib-
ine29: after 7 years of follow-up, of 207 evaluable pa-
tients, 95% achieved a CR and 5% achieved a partial 
response (PR), with median response duration of 98 
months for all responders. The most common toxici-
ties were neutropenia (grade 3/4; occurring in ≈65%–
85%), febrile neutropenia (40%), thrombocytopenia 
(grade 3/4; 20%), and infections (10%).

Different routes of administration (ie, subcu-
taneous vs intravenous) and dosing schedules (ie, 
weekly vs daily) of cladribine have also been evalu-
ated. Subcutaneous and intravenous injection has 
resulted in similar response rates; however, subcuta-



© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 15   Number 11 | November 2017

NCCN Clinical Practice Guidelines in Oncology

Hairy Cell Leukemia, Version 2.2018

1422

neous cladribine was associated with a lower rate of 
viral infections and mucositis despite having a high-
er rate of neutropenia.34–38 In a prospective study, re-
duced-dose subcutaneous cladribine (total dose, 0.5 
mg/kg; given as 0.1 mg/kg/d x 5 days) had a similar 
efficacy but lower toxicity than standard-dose sub-
cutaneous cladribine (total dose, 0.7 mg/kg; given as 
0.1 mg/kg/d x 7 days).37 After a median follow-up of 
36 months, CR rates were 63.6% and 73.2%, respec-
tively, for reduced-dose and standard-dose cladribine 
with no difference in RFS and OS rates. In a ret-
rospective analysis that compared the efficacy and 
safety of intravenous and subcutaneous injection 
of cladribine in 49 patients with HCL (18 intrave-
nously, 31 subcutaneously), CR rates were 94% and 
97%, respectively.38 After median follow-up of 33.5 
months, subcutaneous cladribine was associated with 
a more favorable 3-year event-free survival rate (96% 
vs 60%, respectively; P=.104) and a better (although 
nonsignificant) 3-year OS rate (100% vs 81%, re-
spectively; P=.277) than intravenous cladribine. 
Neutropenia (grade 3/4; 87% vs 67%), mucositis 
(grade 1/2; 32% vs 67%), and viral infections (34% 
vs 78%) were the most frequent complications in the 
2 treatment groups, respectively.

Weekly infusion of cladribine was also shown to 
have similar safety and efficacy to daily continuous 
infusion.39–42 In one study of 100 patients randomized 
to receive cladribine at standard daily dosing (0.14 
mg/kg/d x 5 days) or once-weekly dosing (0.14 mg/
kg/d once a week x 5 weeks), the overall response 
rate (ORR) after 10 weeks was 78% and 68%, re-
spectively.42 There were no significant differences in 
toxicity profile between the treatment arms after 10 
weeks (grade 3/4 neutropenia, 90% vs 80%; acute in-
fection, 44% vs 40%; and erythrocyte support, 22% 
vs 30%, respectively). 

Long-term follow-up data from previous clini-
cal studies suggest that treatment with interferon-
alfa (induction and maintenance therapy) results in 
durable disease control.43–45 However, with the ad-
vent of purine analogues, the role of interferon-alfa 
as initial treatment for HCL is very limited. It may, 
however, be useful for the management of relapsed or 
refractory (R/R) disease.

Rituximab in combination with purine ana-
logues has also been shown to be effective in previ-
ously untreated HCL, but it has not been evaluated 
extensively in this patient population. In a phase II 

study that included 59 patients with previously un-
treated HCL, cladribine followed by rituximab re-
sulted in a CR rate of 100%.46 After a median follow-
up of 60 months, 5-year failure-free survival (FFS) 
and OS rates were 94.8% and 96.8%, respectively. 

R/R Therapy
Pentostatin and cladribine are also effective for the 
treatment of relapsed HCL.22,24,25 In the long-term 
follow-up of a phase III randomized study that evalu-
ated pentostatin and interferon-alfa, among the 87 
patients who crossed over to pentostatin after failure 
of initial interferon treatment, 5- and 10-year OS 
rates 93% and 85%, respectively; corresponding RFS 
rates were 84% and 69%, respectively.22 Retreatment 
with the same purine analogue may yield a reason-
able duration of disease control in patients with re-
lapsed HCL after an initial durable remission to pu-
rine analogue therapy.29,32 In the long-term follow-up 
of a study that evaluated cladribine as initial treat-
ment, relapse occurred in 37% of initial respond-
ers, with a median time-to-relapse of 42 months.29 
Among those with relapsed disease who received 
retreatment with cladribine, the CR rate after both 
first relapse was 75% (median duration of response, 
35 months) and after subsequent relapse was 60% 
(median response duration, 20 months). 

Given the observation that retreatment with 
purine analogues resulted in shorter remission du-
rations with each successive treatment, the use of 
rituximab in combination with purine analogues has 
been evaluated in patients with R/R HCL.46,47 In a 
phase II study that included 14 patients with relapsed 
HCL, cladribine followed by rituximab resulted in a 
CR rate of 100%.46 After a median follow-up of 60 
months, 5-year FFS and OS rates were 100%. In a 
retrospective study of 18 patients with pretreated 
HCL relapsing after purine analogue monotherapy 
(median of 2 prior therapies), rituximab in combi-
nation with pentostatin or cladribine resulted in a 
CR rate of 89%.47 CR was maintained in all patients 
after a median follow-up of 36 months, and the esti-
mated 3-year recurrence rate was 7%. 

Rituximab monotherapy has modest activity in 
HCL that has relapsed after initial treatment with 
a purine analogue.48–51 In a small cohort of 10 pa-
tients with HCL that progressed on prior therapy 
with cladribine or pentostatin, rituximab monother-
apy resulted in an ORR of 50%, with CR in only 
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10% of patients.48 In another study of 24 patients 
with relapsed HCL after prior therapy with cladrib-
ine, rituximab induced an ORR of only 25%, with 
a CR in 13% of patients.49 In a smaller study of 15 
patients with relapsed or primary refractory HCL af-
ter treatment with purine analogues, 8 weekly doses 
of rituximab (vs standard 4 weekly doses) resulted in 
ORR and CR rates of 80% and 53%, respectively.50 
In another phase II study of 25 patients with less-
heavily-pretreated HCL that relapsed after cladrib-
ine, the ORR and CR rates with rituximab were 80% 
and 32%, respectively.51 

More recently, tyrosine kinase inhibitors such as 
vemurafenib (BRAF V600E kinase inhibitor)52–54 and 
ibrutinib (Bruton tyrosine kinase)55 have demonstrat-
ed activity in R/R HCL. Vemurafenib, 960 mg twice 
daily, was evaluated in 2 separate phase II multicenter 
studies for R/R HCL (28 patients in the Italian trial 
and 26/36 planned patients in the US trial).52 The 
ORR was 96% (CR, 35%) after a median of 8 weeks 
therapy in the Italian trial and 100% (CR, 42%) after 
a median of 12 weeks therapy in the US trial. In the 
Italian trial, after a median follow-up of 23 months, 
the median RFS was longer for patients who achieved 
CR versus PR (19 vs 6 months, respectively). In the 
US trial, at 1 year, progression-free survival (PFS) and 
OS rates were 73% and 91%, respectively. Grade 1/2 
rash and arthralgia or arthritis were the most common 
adverse events leading to dose reductions. In another 
phase II trial of 22 patients with R/R HCL, vemu-
rafenib in combination with rituximab resulted in a 
CR rate of 86% after 4 weeks, which is higher than 
that observed with vemurafenib alone.53 In addition, 
minimal residual disease (MRD; measured by immu-
nophenotyping and by allelespecific PCR) was unde-
tectable in 73% of patients. 

In a phase II study of 28 patients with relapsed 
HCL (17 patients with classic HCL), ibrutinib re-
sulted in an ORR of 46%.55 At median follow-up 
of 22 months, the estimated 24-month PFS rate 
was 79% (median PFS not reached). Lymphopenia 
(21%), neutropenia (18%), lung infection (18%), 
thrombocytopenia (14%), hypertension (11%), and 
hypophosphatemia (11%) were the most common 
grade ≥3 adverse events. Grade 1/2 atrial fibrillation 
was observed in 5 patients, but no grade ≥3 atrial fi-
brillation or bleeding was reported. The benefit and 
risk of ibrutinib should be evaluated in patients re-
quiring antiplatelet or anticoagulant therapies.

Treatment Guidelines 
The current NCCN Guidelines apply to patients 
with classic HCL. At the present time, there is insuf-
ficient data to determine the optimal management of 
patients with HCLv. Participation in a clinical trial 
and referral to a medical center with expertise in the 
management of these patients is recommended.

Initial Treatment 
Clinical judgement is required in the decision to 
initiate therapy, because not all patients with newly 
diagnosed HCL will require immediate treatment. 
Indications for treatment initiation may include 
symptomatic disease with excessive fatigue; physical 
discomfort due to splenomegaly/hepatomegaly; unex-
plained weight loss (>10% within prior 6 months); 
cytopenias (hemoglobin <11g/dL, platelets <100,000/
mcL, and/or absolute neutrophil count <1000/mcL); 
progressive lymphocytosis; or lymphadenopathy.2 

Asymptomatic disease is best managed by close 
observation (ie, “watch and wait” approach) until 
indications develop. First-line therapy with purine 
analogues (cladribine or pentostatin) is recommend-
ed for patients with indications for treatment. Both 
agents have shown significant activity, resulting in 
durable remissions in patients with previously un-
treated HCL. However, data from randomized con-
trolled trials are not available to compare the efficacy 
of one purine analogue to the other. Due to the high 
response rates of purine analogue monotherapy, the 
role of rituximab in patients with untreated HCL is 
unclear and is thus generally not recommended as 
initial treatment. 

Standard-dose purine analogues should not be 
administered to patients with active, life-threaten-
ing, or chronic infection. Active infection should 
be treated before initiating treatment with standard-
dose purine analogues. If it is not possible to control 
infection, initiating treatment with low-dose pento-
statin should be considered to secure a durable re-
sponse before using standard-dose purine analogues.2 

Response Assessment and Additional Therapy
CR is defined as normalization of blood counts (he-
moglobin >11 g/dL without transfusion, absolute 
neutrophil count >1,500/mcL, platelets >100,000/
mcL), absence of HCL cells by morphological exam-
ination of bone marrow biopsy or peripheral blood 
samples, regression of splenomegaly by physical ex-
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amination, and absence of disease symptoms.2 Avail-
able evidence suggests that achievement of a CR is 
associated with a longer duration of RFS.25,33 The 
clinical relevance of MRD status in patients whose 
disease responds to therapy remains uncertain at this 
time. In a phase II study that evaluated cladribine 
followed by rituximab in patients with previously un-
treated and relapsed HCL, undetectable MRD status 
was achieved in 94% of patients at the end of treat-
ment.46 However, MRD-positivity during follow-up 
did not necessarily result in clinically relevant risk 
for relapse. 

Observation until indications for additional treat-
ment (eg, disease relapse) is recommended for patients 
who achieve a CR with initial purine analogue thera-
py. Enrollment on a clinical trial and treatment with 
an alternate purine analogue ± rituximab, interferon-
alfa, or rituximab monotherapy (if unable to receive a 
purine analogue) are included as options for patients 
with less than a CR to initial therapy.

Second-Line Therapy for R/R or Progressive 
Disease
Treatment options for patients with R/R HCL de-
pend on the quality and duration of remission to 
initial therapy. Patients with disease relapse ≥2 years 
after achieving CR to initial therapy with a purine 
analogue may benefit from retreatment with the 
same purine analogue with or without rituximab. 
Other options include treatment with an alternative 
purine analogue with or without rituximab or ritux-
imab monotherapy (if unable to receive a purine 
analogue). Enrollment on a clinical trial, and treat-
ment with an alternate purine analogue ± rituximab, 
interferon-alfa, or rituximab monotherapy (if unable 
to receive purine analogue) are included as options 
for patients with disease relapse within 2 years after 
achieving CR to initial therapy. 

Clinical trial, ibrutinib, or vemurafenib with or 
without rituximab are appropriate options for pro-
gressive disease after second-line therapy. 

Supportive Care

Infections: Patients with HCL are susceptible to 
infectious complications due to treatment with 
purine analogues.56 Acyclovir or an equivalent is 

recommended for herpes virus prophylaxis and sul-
famethoxazole trimethoprim or an equivalent is 
recommended for pneumocystis jiroveci pneumo-
nia prophylaxis.57 Anti-infective prophylaxis for a 
minimum of 2 months and until CD4 count is ≥200 
cells/mm3 is recommended for all patients requiring 
treatment. Broad-spectrum antibacterial prophylaxis 
should be considered for patients with neutropenia. 
Available evidence suggests that the use of use gran-
ulocyte-colony stimulating factors (GCSF) shortens 
the duration of severe neutropenia after treatment 
with cladribine; however, it has no clinically signifi-
cant impact on infection-related outcomes.58 The 
use GCSFs might be considered in patients with se-
vere neutropenic fever after chemotherapy.

HBV Reactivation: HBV reactivation leading to 
fulminant hepatitis, hepatic failure, and death have 
been reported in patients receiving chemotherapy 
and immunosuppressive therapy.59 HBV prophy-
laxis and monitoring is recommended in high-risk 
patients receiving rituximab and purine analogues. 
Hepatitis B surface antigen (HBsAg), hepatitis B 
core antibody (HBcAb) testing, and hepatitis B 
e-antigen (in patients with risk factors or previous 
history of HBV) is recommended for all patients 
receiving immunotherapy and/or chemotherapy. In 
patients who test positive for HBsAg and/or HBcAb, 
baseline quantitative PCR for HBV DNA should be 
obtained to determine viral load, and consultation 
with a gastroenterologist is recommended. A nega-
tive baseline PCR, however, does not preclude the 
possibility of reactivation. Monitoring hepatitis B 
viral load with PCR monthly during treatment and 
every 3 months thereafter is recommended. Ente-
cavir is more effective than lamivudine for the pre-
vention of HBV reactivation associated with ritux-
imab-based chemoimmunotherapy.60 Lamivudine 
prophylaxis should be avoided due to the risks for 
the development of resistance. Prophylactic anti-
viral therapy is recommended for patients who are 
HBsAg+. Prophylactic antiviral therapy is preferred 
for patients who are HBcAb+. However, if there is a 
concurrent high-level hepatitis B surface antibody, 
these patients may be monitored for serial hepatitis 
B viral load. 



© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 15   Number 11 | November 2017

NCCN Clinical Practice Guidelines in Oncology

Hairy Cell Leukemia, Version 2.2018

1425

References
1. Teras LR, DeSantis CE, Cerhan JR, et al. 2016 US lymphoid malignancy 

statistics by World Health Organization subtypes. CA Cancer J Clin 
2016;66:443–459.

2. Grever MR, Abdel-Wahab O, Andritsos LA, et al. Consensus guidelines 
for the diagnosis and management of patients with classic hairy cell 
leukemia. Blood 2017;129:553–560.

3. Kraut E. Infectious complications in hairy cell leukemia. Leuk Lymphoma 
2011;52(Suppl 2):50–52.

4. Foucar K, Falini B, Catovsky D, Stein H. Hairy cell leukaemia. In: 
Swerdlow SH, Campo E, Harris NL, et al, eds. WHO Classification of 
Tumours or Haematopoietic and Lymphoid Tissues, 4th edition. Lyon, 
France: IARC Press; 2008:188–190.

5. Piris M, Foucar K, Mollejo M, et al. Splenic B-cell lymphoma/leukaemia, 
unclassifiable. In: Swerdlow SH, Campo E, Harris NL, et al, eds. WHO 
Classification of Tumours or Haematopoietic and Lymphoid Tissues, 4th 
edition. Lyon, France: IARC Press; 2008:191–193.

6. Arons E, Sunshine J, Suntum T, Kreitman RJ. Somatic hypermutation and 
VH gene usage in hairy cell leukaemia. Br J Haematol 2006;133:504–512.

7. Arons E, Roth L, Sapolsky J, et al. Evidence of canonical somatic 
hypermutation in hairy cell leukemia. Blood 2011;117:4844–4851.

8. Forconi F, Sozzi E, Cencini E, et al. Hairy cell leukemias with unmutated 
IGHV genes define the minor subset refractory to single-agent cladribine 
and with more aggressive behavior. Blood 2009;114:4696–4702.

9. Boyd EM, Bench AJ, van ‘t Veer MB, et al. High resolution melting 
analysis for detection of BRAF exon 15 mutations in hairy cell leukaemia 
and other lymphoid malignancies. Br J Haematol 2011;155:609–612.

10. Tiacci E, Trifonov V, Schiavoni G, et al. BRAF mutations in hairy-cell 
leukemia. N Engl J Med 2011;364:2305–2315.

11. Andrulis M, Penzel R, Weichert W, et al. Application of a BRAF V600E 
mutation-specific antibody for the diagnosis of hairy cell leukemia. Am J 
Surg Pathol 2012;36:1796–1800.

12. Arcaini L, Zibellini S, Boveri E, et al. The BRAF V600E mutation in hairy 
cell leukemia and other mature B-cell neoplasms. Blood 2012;119:188–
191.

13. Xi L, Arons E, Navarro W, et al. Both variant and IGHV4-34-expressing 
hairy cell leukemia lack the BRAF V600E mutation. Blood 2012;119:3330–
3332.

14. Shao H, Calvo KR, Gronborg M, et al. Distinguishing hairy cell leukemia 
variant from hairy cell leukemia: development and validation of diagnostic 
criteria. Leuk Res 2013;37:401–409.

15. Robak T. Hairy-cell leukemia variant: recent view on diagnosis, biology 
and treatment. Cancer Treat Rev 2011;37:3–10.

16. Wang XJ, Kim A, Li S. Immunohistochemical analysis using a BRAF 
V600E mutation specific antibody is highly sensitive and specific for the 
diagnosis of hairy cell leukemia. Int J Clin Exp Pathol 2014;7:4323–4328.

17. Turakhia S, Lanigan C, Hamadeh F, et al. Immunohistochemistry for 
BRAF V600E in the differential diagnosis of hairy cell leukemia vs other 
splenic B-cell lymphomas. Am J Clin Pathol 2015;144:87–93.

18. Arons E, Suntum T, Stetler-Stevenson M, Kreitman RJ. VH4-34+ hairy 
cell leukemia, a new variant with poor prognosis despite standard therapy. 
Blood 2009;114:4687–4695.

19. Waterfall JJ, Arons E, Walker RL, et al. High prevalence of MAP2K1 
mutations in variant and IGHV4-34-expressing hairy-cell leukemias. Nat 
Genet 2014;46:8–10.

20. Kraut EH, Grever MR, Bouroncle BA. Long-term follow-up of patients 
with hairy cell leukemia after treatment with 2’-deoxycoformycin. Blood 
1994;84:4061–4063.

21. Grever M, Kopecky K, Foucar MK, et al. Randomized comparison of 
pentostatin versus interferon alfa-2a in previously untreated patients with 
hairy cell leukemia: an Intergroup study. J Clin Oncol 1995;13:974–982.

22. Flinn IW, Kopecky KJ, Foucar MK, et al. Long-term follow-up of remission 
duration, mortality, and second malignancies in hairy cell leukemia 
patients treated with pentostatin. Blood 2000;96:2981–2986.

23. Johnston JB, Eisenhauer E, Wainman N, et al. Long-term outcome 
following treatment of hairy cell leukemia with pentostatin (Nipent): a 
National Cancer Institute of Canada study. Semin Oncol 2000;27:32–36.

24. Maloisel F, Benboubker L, Gardembas M, et al. Long-term outcome 
with pentostatin treatment in hairy cell leukemia patients. A French 
retrospective study of 238 patients. Leukemia 2003;17:45–51.

25. Else M, Dearden CE, Matutes E, et al. Long-term follow-up of 233 patients 
with hairy cell leukaemia, treated initially with pentostatin or cladribine, 
at a median of 16 years from diagnosis. Br J Haematol 2009;145:733–740.

26. Dearden CE, Else M, Catovsky D. Long-term results for pentostatin 
and cladribine treatment of hairy cell leukemia. Leuk Lymphoma 
2011;52(Suppl 2):21–24.

27. Cheson BD, Sorensen JM, Vena DA, et al. Treatment of hairy cell leukemia 
with 2-chlorodeoxyadenosine via the Group C protocol mechanism 
of the National Cancer Institute: a report of 979 patients. J Clin Oncol 
1998;16:3007–3015.

28. Saven A, Burian C, Koziol JA, Piro LD. Long-term follow-up of patients 
with hairy cell leukemia after cladribine treatment. Blood 1998;92:1918–
1926.

29. Goodman GR, Burian C, Koziol JA, Saven A. Extended follow-up of 
patients with hairy cell leukemia after treatment with cladribine. J Clin 
Oncol 2003;21:891–896.

30. Jehn U, Bartl R, Dietzfelbinger H, et al. An update: 12-year follow-
up of patients with hairy cell leukemia following treatment with 
2-chlorodeoxyadenosine. Leukemia 2004;18:1476–1481.

31. Zinzani PL, Tani M, Marchi E, et al. Long-term follow-up of front-
line treatment of hairy cell leukemia with 2-chlorodeoxyadenosine. 
Haematologica 2004;89:309–313.

32. Chadha P, Rademaker AW, Mendiratta P, et al. Treatment of hairy cell 
leukemia with 2-chlorodeoxyadenosine (2-CdA): long-term follow-up of 
the Northwestern University experience. Blood 2005;106:241–246.

33. Rosenberg JD, Burian C, Waalen J, Saven A. Clinical characteristics and 
long-term outcome of young hairy cell leukemia patients treated with 
cladribine: a single-institution series. Blood 2014;123:177–183.

34. Juliusson G, Heldal D, Hippe E, et al. Subcutaneous injections of 
2-chlorodeoxyadenosine for symptomatic hairy cell leukemia. J Clin Oncol 
1995;13:989–995.

35. von Rohr A, Schmitz SF, Tichelli A, et al. Treatment of hairy cell 
leukemia with cladribine (2-chlorodeoxyadenosine) by subcutaneous bolus 
injection: a phase II study. Ann Oncol 2002;13:1641–1649.

36. Zenhausern R, Von Rohr A, Rufibach K, et al. Low dose 
2-chlorodeoxyadenosine given as a single subcutaneous injection in 
patients with hairy cell leukemia: a multicentre trial SAKK 32/95. Leuk 
Lymphoma 2009;50:133–136.

37. Forconi F, Cencini E, Zaja F, et al. Analysis of toxicity and efficacy of 
subcutaneous cladribine at reduced or standard doses (five versus seven 
consecutive days) in patients with hairy cell leukemia (HCL) in the 
ICGHCL2004 protocol by the Italian Cooperative Group on HCL 
[abstract]. Blood 2010;116:Abstract 701.

38. Khorshid O, Namour AE, El-Gammal MM, et al. Efficacy and safety of 
cladribine: subcutaneous versus intravenous administration in hairy cell 
leukemia patients. Mediterr J Hematol Infect Dis 2015;7:e2015058.

39. Tallman MS, Hakimian D, Variakojis D, et al. A single cycle of 
2-chlorodeoxyadenosine results in complete remission in the majority of 
patients with hairy cell leukemia. Blood 1992;80:2203–2209.

40. Lauria F, Bocchia M, Marotta G, et al. Weekly administration of 
2-chlorodeoxyadenosine in patients with hairy-cell leukemia is effective 
and reduces infectious complications. Haematologica 1999;84:22–25.

41. Robak T, Jamroziak K, Gora-Tybor J, et al. Cladribine in a weekly versus 
daily schedule for untreated active hairy cell leukemia: final report from 
the Polish Adult Leukemia Group (PALG) of a prospective, randomized, 
multicenter trial. Blood 2007;109:3672–3675.

42. Zenhausern R, Schmitz SF, Solenthaler M, et al. Randomized trial of daily 
versus weekly administration of 2-chlorodeoxyadenosine in patients with 
hairy cell leukemia: a multicenter phase III trial (SAKK 32/98). Leuk 
Lymphoma 2009;50:1501–1511.

43. Federico M, Frassoldati A, Lamparelli T, et al. Long-term results of alpha 
interferon as initial therapy and splenectomy as consolidation therapy in 
patients with hairy cell leukemia. Final report from the Italian Cooperative 
Group for HCL. Ann Oncol 1994;5:725–731.

44. Damasio EE, Clavio M, Masoudi B, et al. Alpha-interferon as induction 
and maintenance therapy in hairy cell leukemia: a long-term follow-up 
analysis. Eur J Haematol 2000;64:47–52.

45. Benz R, Siciliano RD, Stussi G, Fehr J. Long-term follow-up of interferon-
alpha induction and low-dose maintenance therapy in hairy cell leukemia. 
Eur J Haematol 2009;82:194–200.

46. Chihara D, Kantarjian H, O’Brien S, et al. Long-term durable remission 
by cladribine followed by rituximab in patients with hairy cell leukaemia: 
update of a phase II trial. Br J Haematol 2016;174:760–766.

47. Else M, Dearden CE, Matutes E, et al. Rituximab with pentostatin or 
cladribine: an effective combination treatment for hairy cell leukemia after 
disease recurrence. Leuk Lymphoma 2011;52(Suppl 2):75–78.



© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 15   Number 11 | November 2017

NCCN Clinical Practice Guidelines in Oncology

Hairy Cell Leukemia, Version 2.2018

1426

48. Lauria F, Lenoci M, Annino L, et al. Efficacy of anti-CD20 monoclonal 
antibodies (Mabthera) in patients with progressed hairy cell leukemia. 
Haematologica 2001;86:1046–1050.

49. Nieva J, Bethel K, Saven A. Phase 2 study of rituximab in the treatment of 
cladribine-failed patients with hairy cell leukemia. Blood 2003;102:810–
813.

50. Thomas DA, O’Brien S, Bueso-Ramos C, et al. Rituximab in relapsed or 
refractory hairy cell leukemia. Blood 2003;102:3906–3911.

51. Zenhausern R, Simcock M, Gratwohl A, et al. Rituximab in patients with 
hairy cell leukemia relapsing after treatment with 2-chlorodeoxyadenosine 
(SAKK 31/98). Haematologica 2008;93:1426–1428.

52. Tiacci E, Park JH, De Carolis L, et al. Targeting mutant BRAF in relapsed 
or refractory hairy-cell leukemia. N Engl J Med 2015;373:1733–1747.

53. Tiacci E, De Carolis L, Zaja F, et al. Vemurafenib plus rituximab in hairy 
cell leukemia: a promising chemotherapy-free regimen for relapsed or 
refractory patients [abstract]. Blood 2016;128:Abstract 1214.

54. Dietrich S, Pircher A, Endris V, et al. BRAF inhibition in hairy cell 
leukemia with low-dose vemurafenib. Blood 2016;127:2847–2855.

55. Jones J, Andritsos L, Kreitman RJ, et al. Efficacy and safety of the Bruton 
tyrosine kinase inhibitor ibrutinib in patients with hairy cell leukemia: 
stage 1 results of a phase 2 study [abstract]. Blood 2016;128:Abstract 1215.

56. Tadmor T. Purine analog toxicity in patients with hairy cell leukemia. Leuk 
Lymphoma 2011;52(Suppl 2):38–42.

57. Cooley L, Dendle C, Wolf J, et al. Consensus guidelines for diagnosis, 
prophylaxis and management of Pneumocystis jirovecii pneumonia in 
patients with haematological and solid malignancies, 2014. Intern Med 
J 2014;44:1350–1363.

58. Saven A, Burian C, Adusumalli J, Koziol JA. Filgrastim for cladribine-
induced neutropenic fever in patients with hairy cell leukemia. Blood 
1999;93:2471–2477.

59. Di Bisceglie AM, Lok AS, Martin P, et al. Recent US Food and Drug 
Administration warnings on hepatitis B reactivation with immune-
suppressing and anticancer drugs: just the tip of the iceberg? Hepatology 
2015;61:703–711.

60. Huang H, Li X, Zhu J, et al. Entecavir vs lamivudine for prevention of 
hepatitis B virus reactivation among patients with untreated diffuse large 
B-cell lymphoma receiving R-CHOP chemotherapy: a randomized clinical 
trial. JAMA 2014;312:2521–2530.



© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 15   Number 11 | November 2017

NCCN Clinical Practice Guidelines in Oncology

Hairy Cell Leukemia, Version 2.2018

1427

Individual Disclosures for Hairy Cell Leukemia Panel

Panel Member
Clinical Research Support/Data Safety 
Monitoring Board

Scientific Advisory Boards, Consultant, 
or Expert Witness

Promotional Advisory 
Boards, Consultant, or 
Speakers Bureau Date Completed

Jeremy S. Abramson, MD Constellation; Genentech, Inc.; Juno; Lam 
Therapeutics; Pharmacyclics; and Seattle 
Genetics

Abbvie; Celgene Corporation; Genentech, 
Inc.; Gilead; Kite Pharma; and Seattle 
Genetics

None 5/30/17

Seema Bhat, MD Roswell Park Cancer Institute None None 8/21/17

Greg Bociek, MD, MSc None None None 8/9/17

Danielle Brander, MD None Abbott Laboratories; AbbVie;  
Genentech, Inc.; Pharmacyclics; and Teva

None 4/12/17

Jennifer Brown, MD, PhD Morphosis AbbVie, Inc.; Astellas;  
AstraZeneca Pharmaceuticals LP;  
Gilead, Inc.; Janssen Pharmaceutica 
Products, LP; and Redx Pharma

None 5/22/17

John C. Byrd, MD None None Acerta; Genentech, Inc.; 
Janssen Pharmaceutica 
Products, LP; and 
Pharmacyclics

8/10/17

Asher Chanan-Khan, MD Millennium Pharmaceuticals, Inc. Millennium Pharmaceuticals, Inc. None 3/14/17

Steve E. Coutre, MD AbbVie; Acerta; BeiGene, Ltd.; Celgene 
Corporation; Gilead; Janssen Pharmaceutica 
Products, LP; Pharmacyclics; and Takeda 
Pharmaceuticals North America, Inc.

Celgene Corporation AbbVie; Genentech, 
Inc.; Gilead; Janssen 
Pharmaceutica Products, LP; 
Novartis Pharmaceuticals 
Corporation; and 
Pharmacyclics

8/13/17

Randall S. Davis, MDa None None None 4/10/17

Christopher D. Fletcher, MD None None None 4/18/17

Brian Hill, MD, PhD Novartis Pharmaceuticals Corporation; and  
Pharmacyclics

Genentech, Inc.; Gilead; and Pharmacyclics Celgene Corporation 8/22/17

Brad S. Kahl, MD Cell Therapeutics, Inc.; Millennium 
Pharmaceuticals, Inc.; Roche Laboratories, Inc.; 
and Seattle Genetics

Abbvie; Acerta; Astellas; Genentech, Inc.; 
Juno; and Pharmacyclics

None 8/13/17

Manali Kamdar, MD None Pharmacyclics Seattle Genetics 7/23/17

Lawrence D. Kaplan, MD None None None 4/26/17

Nadia Khan, MD Bristol-Myers Squibb Company None Genentech, Inc. 5/30/17

Thomas J. Kipps, MD, PhD AbbVie; Acerta; AstraZeneca Pharmaceuticals 
LP; Celgene Corporation; Gilead; Oncternal 
Therapeutics, Inc.; Pharmacyclics; and Roche/
Genentech

AbbVie; Janssen Pharmaceutica Products, 
LP; Pharmacyclics; and  
TG Therapeutics

AbbVie; Janssen; 
Pharmacyclics; and 
Verastem, Inc.

5/16/17

Jeffrey Lancet, MD Bio-Path Holdings, Inc.; Boehringer Ingelheim 
GmbH; Daiichi-Sankyo Co.; Pfizer Inc.; and 
Prescient Therapeutics

Asterias; Baxalta; Bio-Path Holdings; 
Biosight Pharmaceuticals; Boehringer 
Ingelheim GmbH; Celgene Corporation; 
Daiichi-Sankyo Co.; Janssen Pharmaceutica 
Products, LP; Jazz Pharmaceuticals; and 
Novartis Pharmaceuticals Corporation

None 5/5/17

Shuo Ma, MD, PhD NA NA NA Pending

Sami Malek, MDa Janssen Pharmaceutica Products, LP; and 
Pharmacyclics

Daiichi-Sankyo Co.; Genentech, Inc.; Gilead; 
and  Pharmacyclics

None 8/5/17

Claudio Mosse, MD, PhD None None None 5/10/17

Mazyar Shadman, MD, MPH None Abbott Laboratories None 4/11/17

Tanya Siddiqi, MD AbbVie; Acerta; Boehringer Ingelheim 
GmbH; Genentech, Inc.; Juno; Kite Pharma; 
MedImmune Inc.; Merck & Co., Inc.; 
Pharmacyclics; Seattle Genetics; and TG 
Therapeutics

None Juno; Pharmacyclics; and 
Seattle Genetics

9/13/17

Deborah Stephens, DO None Alexion Pharmaceuticals, Inc. None 8/10/17

Nina Wagner, MD Genentech, Inc.; Merck & Co., Inc.; Novartis 
Pharmaceuticals Corporation; Regeneron; and 
Seattle Genetics

Juno Therapeutics None 8/28/17

William G. Wierda, MD, PhD Abbvie; Ascerta; Emergent; Genentech, 
Inc.; Gilead; GlaxoSmithKline; Janssen 
Pharmaceutica Products, LP; Juno 
Therapeutics; Karyopharm; Kite Pharma; 
Novartis Pharmaceuticals Corporation; and 
Pharmacyclics

Abbvie; Celgene Corporation; Emergent; 
Genentech, Inc.; Genzyme Corporation; 
Gilead; GlaxoSmithKline; Merck & Co., Inc.; 
Novartis Pharmaceuticals Corporation; 
Pharmacyclics; Roche Laboratories, Inc.; 
and Sanofi-Aventis U.S.

None 2/3/17

Andrew D.  Zelenetz, MD, PhD Abbvie; Beigene; Genentech, Inc.; Gilead; and 
MEI Pharmaceuticals

Adaptive Biotechnology; Adaptive 
Biothechnologies Corp; Amgen Inc.; 
Celgene Corporation; Genentech, 
Inc.; Gilead; Hoffman La Roche; 
NanoString Technologies; Pharmacyclics; 
Roche Laboratories, Inc.; and Takeda 
Pharmaceuticals North America, Inc.

None 6/9/17

The NCCN Guidelines Staff have no conflicts to disclose.
aThe following individuals have disclosed that they have an employment/governing board, patent, equity, or royalty potential conflict:

Randall Davis, MD: Idera Pharmaceuticals
Sami Malek, MD: Portola


