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Abbreviations (ABBR-1)

Clinical Trials: NCCN believes that the 
best management for any patient with 
cancer is in a clinical trial.  
Participation in clinical trials is especially 
encouraged.
Find an NCCN Member Institution: 
https://www.nccn.org/home/member-
institutions.
NCCN Categories of Evidence and 
Consensus: All recommendations are 
category 2A unless otherwise indicated.
See NCCN Categories of Evidence  
and Consensus.
NCCN Categories of Preference: 
All recommendations are considered 
appropriate.
See NCCN Categories of Preference.

The NCCN Guidelines® are a statement of evidence and 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 independent medical judgment in the context of 
individual clinical circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no 
representations or warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in 
any way. The NCCN Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the 
illustrations herein may not be reproduced in any form without the express written permission of NCCN. ©2024.
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UPDATES

Updates in Version 1.2024 of the NCCN Guidelines for Hairy Cell Leukemia from Version 1.2023 include:
Global Changes
• References updated throughout the Guideline.
• Special Considerations for the Use of Small Molecule Inhibitors removed from guidelines and replaced with footnote: Please refer to package insert for 

full prescribing information, dose modifications, and monitoring for adverse reactions: https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm.

HCL-A
• Initial Therapy 
�Vemurafenib + obinutuzumab was revised: Vemurafenib ± anti-CD20 monoclonal antibody (mAb) with corresponding footnote g, "Anti-CD20 mAbs 

include: rituximab or obinutuzumab."
• Relapsed/Refractory Therapy
�Preferred Regimens (Less than complete response after initial treatment OR Relapse <2 years)

 ◊ Dabrafenib + trametinib (if not previously treated with BRAF inhibitor) added as a category 2A recommendation.
 ◊ Alternative purine analog + rituximab removed and "± rituximab" added to alternative purine analog in Other Recommended Regimens.
 ◊ Vemurafenib ± rituximab revised by adding: if not previously given.

• Progressive Disease After Relapsed/Refractory Therapy 
�Preferred Regimens

 ◊ Dabrafenib + trametinib (if not previously treated with BRAF inhibitor) added as a category 2A recommendation.
 ◊ Vemurafenib ± rituximab revised by removing: if not previously given.
 ◊ Moxetumomab pasudotox removed as it is no longer commercially available. In addition, special considerations for the use of moxetumomab 
pasudotox were removed.

�Other Recommended Regimens
 ◊ Zanubrutinib added as a category 2A recommendation.

�Useful in Certain Circumstances
 ◊ Venetoclax ± rituximab added as a category 2A recommendation for patients with disease resistant to BRAF inhibitor therapy.

• Footnotes
�Footnote i revised from "Interferon alfa has been discontinued. Peginterferon alfa-2a may be substituted for other interferon preparations" to 

"Peginterferon alfa-2a is the only interferon available for clinical use in the United States and it may be substituted for other interferon preparations."

Terminologies in all NCCN Guidelines are being actively modified to advance the goals of equity, inclusion, and representation.

Updates in Version 2.2024 of the NCCN Guidelines for Hairy Cell Leukemia from Version 1.2024 include:

Global
• Classification updated: HCLv [ICC]/splenic B-cell lymphoma/leukemia with prominent nucleoli [SBLPN;WHO5])

HCL-A 3 of 3
• Reference added: Tam C, Trotman J, Opat S, et al. Zanubrutinib for the treatment of relapsed/refractory hairy cell leukemia. Blood Adv 2023;7:2884-2887.
MS-1
• Discussion updated to reflect changes in the algorithm.
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HCL-1

a This guideline applies to histologically confirmed cHCL, not HCLv (ICC)/
SBLPN (WHO5).

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

c HCLv (ICC)/SBLPN (WHO5) is characteristically CD25-, CD123-, 
annexin A1-, and negative for BRAF V600E mutations. This helps to 
distinguish the variant form from cHCL. 

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

DIAGNOSISa WORKUP

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

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

• Adequate immunophenotyping is essential for 
establishing the diagnosis and for distinguishing 
between classical hairy cell leukemia (cHCL) and hairy 
cell variant (HCLv [ICC]/splenic B-cell lymphoma/
leukemia with prominent nucleoli [SBLPN;WHO5])b,c,d
�Immunohistochemistry (IHC) or flow cytometry for: 

CD19, CD20, CD5, CD10, CD11c, CD22, CD25, CD103, 
CD123, cyclin D1, and CD200

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detect: IGHV4-34 rearrangemente
• IHC or molecular analysis to detect BRAF V600E 

mutation for cases that do not have cHCL 
immunophenotypee

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
• Complete blood count (CBC) with differential
• Comprehensive metabolic panel with particular 

attention to renal function
• Lactate dehydrogenase (LDH)
• Bone marrow biopsy ± aspirate
• Hepatitis Bf and C testing if treatment contemplated

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• CT of chest/abdomen/pelvis with contrast of 

diagnostic quality
• Pregnancy testing in patients of childbearing age (if 

systemic therapy planned)
• Discussion of fertility preservationg

Initial 
Treatment (HCL-2)

e Ten percent to 20% of B-cell lymphoproliferative neoplasms with a cHCL phenotype 
possess IGHV4-34 rearrangements and typically lack BRAF V600E mutations. These 
diseases behave more like HCLv (ICC)/SBLPN (WHO5) in that they do not respond 
well to purine analog therapy and generally have a poorer prognosis. There is evidence 
that HCLv (ICC)/SBLPN (WHO5) and IGHV4-34–mutant HCL often show mutations in 
MAP2K1.

f Hepatitis B testing is indicated because of the risk of reactivation during treatment (eg, 
immunotherapy, chemoimmunotherapy, chemotherapy, targeted therapy). See Treatment 
and Viral Reactivation in the NCCN Guidelines for CLL/SLL. 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.

g Fertility preservation options include: sperm banking, semen cryopreservation, in vitro 
fertilization (IVF), or ovarian tissue or oocyte cryopreservation.

Printed by Shawn Yu on 9/25/2024 1:20:32 AM. For personal use only. Not approved for distribution. Copyright © 2024 National Comprehensive Cancer Network, Inc., All Rights Reserved.

https://www.nccn.org/guidelines/category_1
https://www.nccn.org/professionals/physician_gls/pdf/b-cell.pdf
https://www.nccn.org/professionals/physician_gls/pdf/b-cell.pdf
https://www.nccn.org/professionals/physician_gls/pdf/b-cell.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cll.pdf
https://www.nccn.org/professionals/physician_gls/pdf/cll.pdf


NCCN Guidelines Version 2.2024
Hairy Cell Leukemia

Version 2.2024, 04/22/24 © 2024 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.
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.

NCCN Guidelines Index
Table of Contents

Discussion

HCL-2

h Grever MR, et al. Blood 2017;129:553-560.
i Supportive Care for Patients with HCL (HCL-C).
j HCL Response Criteria (HCL-B).

INDICATIONS FOR 
TREATMENTh

INITIAL 
TREATMENTi

RELAPSED/ 
REFRACTORY 
THERAPYi

Evaluate for indications 
for treatment:
• Systemic symptoms
�Unexplained weight 

loss (>10% within 
prior 6 months)
�Excessive fatigue

• Recurrent infection
• Hemoglobin <11 g/dL
• Platelets <100,000/mcL
• Absolute neutrophil 

count (ANC) <1000/mcL
• Symptomatic 

organomegaly 
• Progressive 

lymphocytosis or 
lymphadenopathy

No 
indication Observe

Indication 
present

Initial Therapy 
(HCL-A)

Complete 
responsej

< Complete 
responsej

Observe until 
indication for 
treatment

Relapse at 
≥2 yearsh

Relapse at 
<2 yearsh

See Relapsed/
Refractory Therapy 
(HCL-A) - Relapse 
≥2 years

Progressionj

See Progressive 
Disease After 
Relapsed/
Refractory 
Therapy 
(HCL-A)

See Relapsed/
Refractory Therapy 
(HCL-A) - Less than 
complete response 
after initial 
treatment OR 
Relapse <2 years

RESPONSE 
TO THERAPY
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SUGGESTED TREATMENT REGIMENSa,b

RELAPSED/REFRACTORY THERAPYc,e,f

Preferred Regimens Other Recommended Regimens Useful in Certain Circumstances
Less than complete 
response after initial 
treatment 
OR 
Relapse <2 years

• Clinical trial
• Dabrafenib* + trametinib (if not 

previously treated with BRAF inhibitor)
• Vemurafenibh,* ± rituximab (if not 

previously given)

• Peginterferon-alfa 2ai
• Alternative purine analog ± rituximab

• Rituximab, if unable to receive 
purine analog

Relapse ≥2 years • Retreatment with initial purine analog + 
rituximab

• Alternative purine analog + rituximab

• Rituximab, if unable to receive 
purine analog

INITIAL THERAPYc,d,e,f

Preferred Regimens
• Purine analogs
�Cladribine ± rituximab
�Pentostatin

Useful in Certain Circumstances 
(consider for patients who are unable to tolerate purine analogs 
including frail patients and those with active infection)
• Vemurafenib* ± anti-CD20 monoclonal antibody (mAb)g

PROGRESSIVE DISEASE AFTER RELAPSED/REFRACTORY THERAPYe,f

Preferred Regimens Other Recommended Regimens Useful in Certain Circumstances
• Clinical trial 
• Dabrafenib* + trametinib (if not previously  

treated with BRAF inhibitor)
• Vemurafenib* ± rituximab

• Ibrutinib
• Zanubrutinib

(for patients with disease resistant to 
BRAF inhibitor therapy):
• Venetoclax ± rituximab

HCL-A 
1 OF 3

References on 
HCL-A 3 of 3

* BRAF inhibitor

Footnotes on 
HCL-A 2 of 3
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SUGGESTED TREATMENT REGIMENS
FOOTNOTES

a Treatment recommendations apply to histologically confirmed cHCL, not HCLv (ICC)/SBLPN (WHO5). See Suggested Treatment Regimen References (HCL-A 3 of 
3).

b Please refer to package insert for full prescribing information, dose modifications, and monitoring for adverse reactions: https://www.accessdata.fda.gov/scripts/cder/
daf/index.cfm.

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

d Cladribine and pentostatin have not been compared head-to-head in clinical trials, but appear to show comparable therapeutic activity. 
e Rituximab and hyaluronidase human injection for subcutaneous use may be used in patients who have received at least one full dose of a rituximab product by 

intravenous route. An FDA-approved biosimilar is an appropriate substitute for rituximab.
f Supportive Care for Patients with HCL (HCL-C).
g Anti-CD20 mAbs include: rituximab or obinutuzumab.
h Studied for primary refractory disease and early relapse (1–2 y) after first course of purine analogue. 
i Peginterferon alfa-2a is the only interferon available for clinical use in the United States and it may be substituted for other interferon preparations..

HCL-A 
2 OF 3
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Complete response 
(CR)

Near normalization of peripheral blood counts: hemoglobin >11 g/dL (without transfusion); platelets >100,000/mcL; 
ANC >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 
minimal residual 
disease (MRD)

If CR is achieved, an IHC assessment of the percentage of MRD will be useful to stratify patients based on level of 
CR (with or without evidence of MRD). 

Partial response 
(PR)

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 infiltration with HCL.

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

Progressive 
disease (PD)

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 defined 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 defined as reappearance 
of cytopenia(s) below the thresholds defined 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

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

HCL-B
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a An FDA-approved biosimilar is an appropriate substitute for filgrastim.

HCL-C

SUPPORTIVE CARE FOR PATIENTS WITH HCL

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 3 months and until CD4+ T-cell counts ≥200 cells/μL.
• Consider pneumocystis jirovecii pneumonia (PJP) prophylaxis with sulfamethoxazole/trimethoprim or equivalent for a minimum of 3 months 

AND until CD4+ T-cell counts ≥200 cells/μL.
• Consider broad-spectrum prophylactic antibacterial coverage during period of neutropenia.
• Hepatitis B virus (HBV) prophylaxis and monitoring is recommended for patients at high risk. See Treatment and Viral Reactivation in the 

NCCN Guidelines for CLL/SLL (CSLL-C 1 of 5).

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

dermatitis, vesiculobullous dermatitis, and toxic epidermal necrolysis can occur. Consultation with a dermatologist is recommended for 
management of these complications. Re-challenge with the same monoclonal antibody in such settings is not recommended.

Rituximab Rapid Infusion and Subcutaneous Administration
• If no severe infusion reactions were experienced with prior cycle of rituximab, a rapid infusion over 90 minutes can be used.
• Rituximab and hyaluronidase human injection for subcutaneous use is a reasonable alternative for patients who have received at least one 

full dose of intravenous rituximab.

Growth Factors
• Neutrophil growth factor (eg, filgrastima) is indicated for patients with neutropenic fever following systemic therapy.

Blood Product Support
• Transfuse according to institutional or published standards.
• Irradiate all blood products to avoid transfusion-associated graft-versus-host disease (GVHD).
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ABBREVIATIONS

ANC absolute neutrophil count 

CBC complete blood count 
cHCL classical hairy cell leukemia
CR complete response 

GVHD graft-versus-host disease 

HBV hepatitis B virus
HCL hairy cell leukemia
HCLv hairy cell leukemia variant

ICC International Consensus 
Classification

IHC immunohistochemistry 
IVF in vitro fertilization

LDH lactate dehydrogenase 

mAb monoclonal antibody
MRD minimal residual disease

PD progressive disease
PJP pneumocystis jirovecii pneumonia 
PR partial response

SBLPN splenic B-cell lymphoma/leukemia 
with prominent nucleoli

SD  stable disease

ABBR-1
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CAT-1

NCCN Categories of Evidence and Consensus
Category 1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2A Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
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 appropriate. 
All recommendations are category 2A unless otherwise indicated.

NCCN Categories of Preference

Preferred intervention Interventions that are based on superior efficacy, safety, and evidence; and, when appropriate, 
affordability.

Other recommended 
intervention

Other interventions that may be somewhat less efficacious, more toxic, or based on less mature data; 
or significantly less affordable for similar outcomes.

Useful in certain 
circumstances Other interventions that may be used for selected patient populations (defined with recommendation).

All recommendations are considered appropriate.
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Overview 

Hairy cell leukemia (HCL) is a rare type of indolent B-cell leukemia 

comprising about 2% of all lymphoid leukemias.1 Leukemic cells typically 

infiltrate the bone marrow and spleen, and may also be found in the liver, 

lymph nodes, and rarely in the skin. Small numbers of circulating hairy 

cells may be present. Clinically, HCL is characterized by symptoms of 

fatigue and weakness, and most patients will present with splenomegaly 

(symptomatic or asymptomatic) and/or hepatomegaly, pancytopenia, and 

uncommonly peripheral lymphadenopathy.2 In addition, patients may 

also present with infection, including opportunistic infection.  

Guidelines Update Methodology  

The complete details of the Development and Update of the NCCN 

Guidelines Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 

are available at www.NCCN.org.  

Literature Search Criteria  

Prior to the update of this version of the NCCN Guidelines® for Hairy Cell 

Leukemia, an electronic search of the PubMed database was performed 

to obtain key literature in Hairy Cell Leukemia published since the 

previous Guidelines update. The PubMed database was chosen as it 

remains the most widely used resource for medical literature and indexes 

peer-reviewed biomedical literature.3 

The search results were narrowed by selecting studies in humans 

published in English. Results were confined to the following article types: 

Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 

Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 

Reviews; and Validation Studies.  

The data from key PubMed articles selected by the panel for review during 

the Guidelines update as well as articles from additional sources deemed 

as relevant to these Guidelines have been included in this version of the 

Discussion section. Recommendations for which high-level evidence is 

lacking are based on the panel’s review of lower-level evidence and expert 

opinion.  

Sensitive/Inclusive Language Usage 

NCCN Guidelines strive to use language that advances the goals of 

equity, inclusion, and representation. NCCN Guidelines endeavor to use 

language that is person-first; not stigmatizing; anti-racist, anti-classist, 

anti-misogynist, anti-ageist, anti-ableist, and anti-weight-biased; and 

inclusive of individuals of all sexual orientations and gender identities. 

NCCN Guidelines incorporate non-gendered language, instead focusing 

on organ-specific recommendations. This language is both more 

accurate and more inclusive and can help fully address the needs of 

individuals of all sexual orientations and gender identities. NCCN 

Guidelines will continue to use the terms men, women, female, and male 

when citing statistics, recommendations, or data from organizations or 

sources that do not use inclusive terms. Most studies do not report how 

sex and gender data are collected and use these terms interchangeably 

or inconsistently. If sources do not differentiate gender from sex 

assigned at birth or organs present, the information is presumed to 

predominantly represent cisgender individuals. NCCN encourages 

researchers to collect more specific data in future studies and 

organizations to use more inclusive and accurate language in their future 

analyses. 

Diagnosis 

Morphologic evaluation of peripheral blood smear, bone marrow biopsy 

with or without aspirate, and adequate immunophenotyping by 

immunohistochemistry (IHC) or flow cytometry are essential to establish 

the diagnosis of HCL.2 Leukemic cells in HCL are small to medium in 

size, and show a round, oval, or indented nucleus with a well-defined 
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nuclear border. The presence of a cytoplasm with prominent hair-like 

projections of the cytoplasmic membrane is characteristic of HCL.2 

Examination of bone marrow biopsy samples shows hairy cell infiltrates 

with increased reticulin fibrosis, which frequently results in a “dry” tap. In 

some patients with HCL, bone marrow may show hypocellularity. This is 

important to recognize to avoid an erroneous diagnosis of aplastic 

anemia.2 

In the 2017 WHO classification, classic HCL (cHCL) is considered as a 

distinct clinical entity, separate from HCL variant (HCLv).4 In the updated 

2022 WHO classification (WHO5), HCLv has been renamed splenic B-

cell lymphoma/leukemia with prominent nucleoli (SBLPN).5 The 2022 

International Consensus Classification (ICC) continues to list HCLv as a 

subtype of splenic B-cell lymphoma/leukemia, unclassifiable.6 HCLv 

(ICC)/SBLPN (WHO5) tends to be associated with a more aggressive 

disease course and may not respond to standard HCL therapies.7 

Therefore, it is necessary to distinguish HCLv (ICC)/SBLPN (WHO5) 

from cHCL. 

Somatic hypermutation in the IGHV gene is present in the large majority 

of patients with HCL (80%–90%)8,9 The frequency of unmutated IGHV is 

much lower in cHCL than in HCLv (ICC)/SBLPN (WHO5) (17% vs. 54%; 

P < .001).9 About 40% of all patients diagnosed with HCLv (ICC)/SBLPN 

(WHO5) also express an unmutated IGHV4-34, which typically results in 

higher disease burden at initial diagnosis, poor response to single-agent 

therapy, and shorter overall survival (OS).10,11 Unmutated IGHV may 

serve as a prognostic marker for poorer outcomes with conventional 

therapies since it is associated with primary refractoriness to purine 

analog monotherapy, more rapid disease progression, and poor 

survival.12 

The BRAF V600E kinase-activating mutation was identified in the 

majority of patients with cHCL and is now regarded as the main source 

of pathogenesis.13-18 Additionally, targeted sequencing has also identified 

recurrent mutations in several other genes (eg, CDKN1B in cHCL; 

MAP2K1 and CCND3 in HCLv).19-21 Unlike cHCL, HCLv (ICC)/SBLPN 

(WHO5) and B-cell lymphoproliferative neoplasms with a cHCL 

phenotype expressing IGHV4-34 rearrangement lack BRAF V600E 

mutation.11,16,22 A high frequency of MAP2K1 mutations were reported in 

HCLv (approximately 30% express a mutated MAP2K1 gene) and in 

cHCL with IGHV4-34 rearrangement.23 

Immunophenotyping is the primary methodology used to distinguish 

cHCL and HCLv (ICC)/SBLPN (WHO5), though the role of molecular 

analysis is rapidly expanding. BRAF V600E mutation serves as a reliable 

molecular marker to distinguish cHCL from HCLv (ICC)/SBLPN (WHO5) 

and other B-cell leukemias or lymphomas, and MAPK1 mutation analysis 

may be useful to distinguish HCLv (ICC)/SBLPN (WHO5) from cHCL in 

the absence of BRAF V600E mutation.11,16,23   

IHC or flow cytometry panel for immunophenotyping should include CD5, 

CD10, CD11c, CD19, CD20, CD22, CD25, CD103, CD123, cyclin D1, 

and CD200. The typical immunophenotype for cHCL shows CD5-, 

CD10-, CD11c+, CD20+(bright), CD22+, CD25+, CD103+, CD123+, 

cyclin D1+, annexin A1+, and CD200+ (bright).16 In contrast, HCLv 

(ICC)/SBLPN (WHO5) is characteristically CD25-, CD123-, annexin A1-, 

and negative for BRAF V600E mutation.16  

IHC or molecular studies for BRAF V600E mutation are useful for the 

distinction of cHCL from HCLv (ICC)/SBLPN (WHO5) and other splenic 

B-cell lymphomas.16,17,24 HCL expressing IGHV4-34 rearrangement has a 

less favorable prognosis than cHCL and does not respond well to purine 

analog-based therapy.25 Molecular analysis to identify the IGHV4-34 

rearrangement may be useful to distinguish cHCL from HCL with 

IGHV4-34 rearrangement.  
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Workup 

The initial workup should include a thorough physical examination with 

attention to node-bearing areas (although presence of peripheral 

lymphadenopathy is uncommon), measurement of size of liver and 

spleen, and evaluation of performance status. A bone marrow biopsy, 

with or without aspirate, should be obtained. Laboratory assessments 

should include complete blood count (CBC) with differential, 

measurements of serum lactate dehydrogenase (LDH) levels, and a 

comprehensive metabolic panel. Close evaluation of renal function is 

advised considering the renal route of drug excretion used in the 

treatment of HCL. Hepatitis B virus (HBV) testing is recommended due to 

the increased risk of viral reactivation associated with the use of 

immunotherapy and chemotherapy. CT scans (with contrast of diagnostic 

quality) of the chest, abdomen, and/or pelvis may be useful under certain 

circumstances. 

Treatment Guidelines  

The current NCCN Guidelines apply to patients with cHCL. Regimens are 

stratified into three categories (based on the evidence, efficacy, toxicity, 

preexisting comorbidities, and in some instances access to certain 

agents): preferred regimens, other recommended regimens, and useful 

under certain circumstances. 

At the present time, there are no established treatment options for the 

optimal frontline or subsequent treatment of patients with HCLv 

(ICC)/SBLPN (WHO5). However, cladribine + rituximab26-28 and 

ibrutinib29-31 have been shown to be effective in small cohorts of patients 

with HCLv (ICC)/SBLPN (WHO5). Participation in a clinical trial and 

referral to a medical center with expertise in the management of HCL is 

recommended.  

Initial Treatment  

Clinical judgment is required in the decision to initiate therapy, since not 

all newly diagnosed patients with HCL will require immediate treatment. 

Asymptomatic disease is best managed by close observation (“watch 

and wait” approach), until indications develop.  

Indications for treatment initiation may include symptomatic disease with 

excessive fatigue, physical discomfort due to splenomegaly or 

hepatomegaly, unexplained weight loss (>10% within prior 6 months), 

cytopenias (hemoglobin <11 g/dL, platelets <100,000/mcL, and/or 

absolute neutrophil count <1000/mcL), progressive lymphocytosis, or 

lymphadenopathy.2  

Purine Analogs ± Rituximab 

Cladribine and pentostatin have not been compared head to head in 

randomized controlled trials but appear to have significant monotherapy 

activity, resulting in durable remissions in patients with previously 

untreated HCL.32-47  

In a study of 358 patients with untreated HCL, cladribine resulted in a 

complete response (CR) rate of 91% with a median response duration of 

52 months and an OS rate of 96% at 48 months.35 Extended follow-up 

confirmed the durability of responses with cladribine.38 After 7 years of 

follow-up, of the 207 evaluable patients, 95% achieved CR and 5% 

achieved partial response (PR), with median response duration of 98 

months for all patients with responding disease. The most common 

toxicities with cladribine were grade 3–4 neutropenia (occurring in about 

65%–85% of patients), febrile neutropenia (40%), grade 3–4 

thrombocytopenia (20%), and infection (10%). 

In a phase III intergroup study (319 patients with previously untreated 

HCL randomized to pentostatin versus interferon alpha; median follow-up 

was 57 months), pentostatin resulted in significantly higher CR rate (76% 
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vs. 11%; P < .0001) and longer median relapse-free survival (RFS; not 

reached vs. 20 months; P < .0001) compared with interferon alpha.33 

After a median follow-up of 9 years, the estimated 5-year and 10-year 

OS rates for patients initially treated with pentostatin were 89% and 80%, 

respectively.36 The corresponding RFS rates were 86% and 66%, 

respectively. Survival outcomes were not significantly different between 

treatment arms, although this analysis was complicated by the crossover 

study design. The most common toxicities were grade 3–4 neutropenia 

(20%) and infections (any grade; 53%), including those requiring 

intravenous antibiotics (27%).  

Standard-dose purine analogs should not be administered to patients 

with active life-threatening or chronic infection. Active infection should be 

treated prior to initiating treatment with standard-dose purine analogs. If 

it is not possible to control infection, initiating treatment with 

reduced-dose pentostatin should be considered to secure a durable 

response before using standard-dose purine analogs.48  

Rituximab (anti-CD20 monoclonal antibody [mAb]) in combination with 

purine analogs has also been shown to be effective in previously 

untreated HCL; however, it has not been evaluated extensively in this 

patient population.27 In a phase II study that included 59 patients with 

previously untreated patients with HCL, cladribine followed by rituximab 

resulted in a CR rate of 100%.27 After a median follow-up of 60 months, 

the 5-year failure-free survival (FFS) and OS rates were 95% and 97%, 

respectively.  

Initial treatment with purine analog monotherapy (cladribine or 

pentostatin) or cladribine + rituximab are included as preferred treatment 

options for untreated HCL in patients with an indication for treatment. 

Routes of Administration of Purine Analogs   

Subcutaneous and intravenous administration of cladribine resulted in 

similar response rates; however, subcutaneous cladribine was 

associated with a lower rate of viral infections and mucositis despite 

having a higher rate of neutropenia.49-53  

In a prospective study, reduced-dose subcutaneous cladribine (total 

dose of 0.5 mg/kg given as 0.1 mg/kg/day x 5 days) had similar efficacy 

but lower toxicity than standard-dose subcutaneous cladribine (total dose 

of 0.7 mg/kg; given as 0.1 mg/kg/day x 7 days).51 After a median 

follow-up of 36 months, the CR rate was 64% and 73%, respectively, for 

reduced-dose and standard-dose cladribine with no difference in RFS 

and OS rates.  

In a retrospective analysis that compared the efficacy and safety of 

subcutaneous and intravenous injection of cladribine in 49 patients with 

HCL (18 patients were treated with intravenous cladribine and 31 

patients were treated with subcutaneous cladribine), the CR rates were 

94% and 97%, respectively, for intravenous and subcutaneous 

cladribine.52 After a median follow-up of 34 months, subcutaneous 

cladribine was associated with a more favorable 3-year event-free 

survival (EFS) rate (60% and 96%, respectively; P = .104) and better 

(although non-significant) 3-year OS rate (81% and 100%, respectively; 

P = .277). Neutropenia (grade 3 or 4; 67% vs. 87%), mucositis (grades 1 

or 2; 67% vs. 32%), and viral infections (78% vs. 34%) were the most 

frequent complications in the two treatment groups, respectively. 

A study that evaluated the long-term outcomes of patients treated with 

subcutaneous cladribine in three prospective multicenter clinical trials 

showed that subcutaneous cladribine (0.14 mg/kg/day x 5 days) was 

associated with excellent long-term survival.53 After a median follow-up 

of 13 years, the median OS was not reached and the estimated 10-year 

and 20-year OS rates were 80% and 67%, respectively. 
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Dosing Schedules of Purine Analogs 

Weekly infusion of cladribine was also shown to have similar safety and 

efficacy to daily continuous infusion.54-57  

In a randomized study that evaluated the efficacy and safety of daily 

versus weekly infusion of cladribine (100 patients were randomized to 

receive cladribine at standard daily dosing [0.14 mg/kg/day for 5 days] or 

once weekly dosing [0.14 mg/kg/day once a week for 5 weeks]), the 

overall response rate (ORR) after 10 weeks was 78% for patients who 

received daily dosing and 68% for those who received once weekly 

dosing.57 There were no significant differences in the toxicity profile 

between the two treatment arms after 10 weeks (grade 3 or 4 

neutropenia, 90% vs. 80%; acute infection, 44% vs. 40%; and 

erythrocyte support, 22% vs. 30%).  

Vemurafenib ± Anti-CD20 mAb 

Vemurafenib (a BRAF V600E inhibitor with demonstrated activity in 

relapsed/refractory HCL) was also evaluated in patients with treatment-

naïve HCL, either alone or in combination with anti-CD20 mAb 

(obinutuzumab or rituximab). 58-61 

A 2016 study assessed vemurafenib monotherapy in patients with 

treatment-naïve HCL (21 patients were treated with vemurafenib outside 

of trials with individual dosing regimens; 240–1920 mg/day; median 

treatment duration, 90 days).58 Blood count improvements were 

observed in all patients with a CR rate of 40% (6/15 of evaluable 

patients) and the median EFS was 17 months. Similar response patterns 

were achieved upon retreatment with vemurafenib (n = 6). Typical side 

effects at low dosing regimens included development of acute myeloid 

lymphoma (AML) subtype M6 in 1 patient, and potential disease 

acceleration triggered by vemurafenib.58 

In a phase II multicenter trial of 30 patients with newly diagnosed HCL, 

27 patients completed 4 months of study treatment with vemurafenib + 

obinutuzumab and the CR rate was 96% at 4 months. At 10 months, with 

no further treatment, the CR rate increased to 100%.59 The most 

common adverse events were rash (61%; grade 1–2 14%, grade 3 46%), 

arthralgia (46%; grade 1–2 36%, grade 3 11%), fatigue (29%, all grade 

1), alopecia (25%, all grade 1), and pruritis (21%, grade 1–2).59 

In another study, the combination of vemurafenib + rituximab was 

evaluated as a treatment option for treatment-naïve HCL in patients with 

severe neutropenia, infection, and purine analogue intolerance, or as a 

treatment option for purine analogue-resistant HCL. The combination 

therapy was tolerable with no severe adverse events, and all patients ’ 

disease responded with rapid blood count recovery. However, median 

progression-free survival (PFS) and OS were not reached at a median 

follow-up of 18 months.60 

The guidelines recommend consideration of vemurafenib ± anti-CD20 

mAb (obinutuzumab or rituximab) as an option for initial treatment for 

patients who are unable to tolerate purine analogs including frail patients 

and those with active infection.  

Response Assessment  

CR is defined as normalization of blood counts (hemoglobin >11 g/dL 

without transfusion, absolute neutrophil count >1,500/mcL, platelets 

>100,000/mcL), absence of HCL cells by morphologic examination of 

bone marrow biopsy and peripheral blood sample, regression of 

splenomegaly by physical examination, and absence of disease 

symptoms.2 Available evidence suggests that achievement of CR is 

associated with longer duration of remission.44,45 Observation until there 

is an indication for additional treatment is recommended for patients who 

achieve a CR after initial treatment with purine analog. 
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Few studies have evaluated the clinical relevance of minimal residual 

disease (MRD) status in patients with disease responding to 

therapy.27,29,59,61-66  

In a phase II study that evaluated cladribine followed by rituximab in 

patients with previously untreated or relapsed HCL, undetectable MRD 

(uMRD) status was achieved in 94% of patients at the end of treatment 

but MRD positivity during follow-up did not necessarily result in clinically 

relevant risk for relapse.27 

Other studies have shown that uMRD in peripheral blood at 6 months 

after initial treatment with purine analogs is associated with a low 

likelihood of disease relapse.64,65 In the phase II study that evaluated 

cladribine in combination with concurrent versus delayed rituximab in 68 

patients with previously untreated HCL, the probability of achieving CR 

with uMRD was higher with the use of concurrent rituximab.66 After a 

median follow-up of 96 months, the uMRD status (94% vs. 12%), CR 

(100% vs. 88%), and MRD-free CR rates (97% vs. 24%; P < .0001) were 

substantially higher with the use of concurrent rituximab versus delayed 

rituximab. In the 2021 phase II trial that assessed the safety and efficacy 

of vemurafenib plus concurrent and sequential rituximab, MRD negativity 

and no previous BRAF inhibitor treatment correlated with longer RFS in 

patients with relapsed/refractory HCL.61 Vemurafenib + obinutuzumab 

also resulted in a uMRD of 96% in patients with newly diagnosed HCL 

and all patients remained in remission, with a median follow-up of 17 

months.59 While no relapse was observed at a median follow-up of 17 

months, a longer follow-up is needed to assess durability of remission 

and relationship between MRD status and rate of relapse.  

In summary, the prognostic significance of uMRD after the end of first-

line therapy remains uncertain at this time. In contrast, a number of 

studies in patients with relapsed HCL have demonstrated that CR with 

uMRD improves the duration of response, further suggesting the utility of 

this approach. Thus, it has been suggested that MRD monitoring as a 

component of response assessment should be incorporated in all clinical 

trials for relapsed HCL.67 Moreover, future cooperative multicenter 

studies will be essential to establish the value of MRD testing after the 

end of first-line therapy.67 MRD assessment is not recommended 

(outside of clinical trials) as part of response evaluation.   

Relapsed/Refractory or Progressive Disease 

Dabrafenib + Trametinib 

An open-label, phase 2 study assessed dabrafenib + trametinib (BRAF 

V600E inhibitors) combination therapy in 55 patients with BRAF V600E 

mutation–positive HCL refractory to first-line treatment with a purine 

analog or disease relapse after two or more prior lines of treatment.68 

The investigator-assessed ORR was 89%; CR was achieved in 66% of 

patients and PR in 24%. The 24-month PFS and OS rates were 94% and 

95%, respectively. The most common treatment-related adverse events 

(TEAEs) were pyrexia (58%), chills (47%), and hyperglycemia (40%). 

These results are consistent with previous observations in other 

indications. Thus, dabrafenib + trametinib represents a rituximab-free 

treatment option for patients with relapsed/refractory BRAF V600E 

mutation–positive HCL.68 

Vemurafenib ± Rituximab  

Vemurafenib monotherapy (960 mg twice daily) was evaluated in two 

separate phase II multicenter studies in patients with HCL refractory to 

purine analogs or those with relapsed disease after treatment with a 

purine analog.69 In the Italian phase II multicenter trial (n = 28), the ORR 

was 96% (35% CR) after a median of 8 weeks of therapy, and the 

median RFS was longer for patients whose disease achieved CR versus 

PR (19 months and 6 months, respectively). The median follow-up was 

23 months. In a U.S. phase II multicenter trial (26 out of the planned 36 

patients), the ORR was 100% (42% CR) after a median of 12 weeks of 
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therapy and the 1-year PFS and OS rates were 73% and 91%, 

respectively. Grade 1 or 2 rash and arthralgia or arthritis were the most 

common adverse events leading to dose reductions of vemurafenib. 

Long-term follow-up of 36 enrolled patients confirmed these findings as 

well as the efficacy of retreatment with vemurafenib at relapse.70 After a 

median follow-up of 24 months, the ORR was 86% (33% CR and 53% 

PR). Among 18 patients with disease relapse, 13 received retreatment 

with vemurafenib resulting in a PR rate of 85% with complete 

hematologic recovery.  

Vemurafenib + rituximab also induced durable responses with uMRD in 

most patients with relapsed/refractory HCL and the CR rates were higher 

than that observed with vemurafenib monotherapy.61,71 In a phase II 

study of 30 patients with relapsed/refractory HCL, vemurafenib in 

combination with concurrent and sequential rituximab resulted in a CR 

rate of 87%.61 After a median follow-up of 37 months, the PFS rate was 

78%. The RFS at 34 months was 85% for patients achieving a CR.61 

In a phase II trial of 31 patients with relapsed/refractory HCL after 

treatment with purine analogs (25 evaluable patients), the CR rate was 

96% and the PFS rate was 83% after a median of 30 months of treatment 

with vemurafenib + rituximab.71 In addition, MRD as measured by 

allele-specific oligonucleotide polymerase chain reaction (ASO-PCR) was 

undetectable (10-4 sensitivity) in the bone marrow in 65% of patients. The 

median PFS was significantly longer (P = .001) in patients with CR and 

uMRD (100% at a median of 31 months) than in patients with CR and 

detectable MRD (44% at a median of 25 months). 

A single-center, phase II, academic trial assessed the safety and efficacy 

of vemurafenib (960 mg, twice daily for 8 weeks) in combination with 

simultaneous and sequential rituximab (375 mg/m2, 8 doses over 18 

weeks) in refractory or relapsed HCL and mutated BRAF V600E in 

patients with indications for treatment (n = 30).61 Vemurafenib in 

combination with rituximab resulted in a CR rate of 87% (P = .005). uMRD 

was observed in 65% (17 out of 26) of patients with a CR. At a median 

follow-up of 37 months, the PFS rate was 78% for the overall study 

population. The RFS rate was 85% for the 26 patients with CR, at median 

follow-up of 34 months.61 MRD as measured by PCR for BRAF V600E 

mutation was undetectable in the bone marrow aspirate and peripheral 

blood in 65% of patients with CR (17 of 26). 

Purine Analog ± Rituximab 

Pentostatin and cladribine are also effective for the treatment of 

relapsed/refractory HCL.36,39,72 In the long-term follow-up of the phase III 

randomized study that evaluated pentostatin and interferon alpha, 

among the 87 patients who crossed over to pentostatin after progression 

on initial interferon treatment, the 5-year and 10-year OS rates were 93% 

and 85%, respectively.36 The corresponding RFS rates were 84% and 

69%, respectively.  

Retreatment with the same purine analog may yield a reasonable 

duration of disease control in patients with relapsed HCL after an initial 

durable remission to purine analog therapy.38,41,46 In the long-term 

follow-up of a study that evaluated cladribine as initial treatment, relapse 

occurred in 37% of patients with an initial responding disease, with a 

median time to relapse of 42 months.38 Among the patients with relapsed 

disease who received retreatment with cladribine, the CR rate after first 

relapse was 75% (median response duration of 35 months) and the CR 

rate after subsequent relapse was 60% (median response duration of 20 

months).  

Given the observation that retreatment with purine analogs resulted in 

shorter remission durations with each successive treatment, the use of 

rituximab in combination with purine analogs was evaluated in patients 

with relapsed/refractory HCL.27,66,73 In a retrospective study of 18 patients 

with previously treated HCL relapsing after purine analog monotherapy 
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(median two prior therapies), rituximab in combination with pentostatin or 

cladribine resulted in a CR rate of 89%.73 CR was maintained in all 

patients after a median follow-up of 36 months and the estimated 3-year 

recurrence rate was 7%. In a phase II study that included 14 patients with 

relapsed HCL, cladribine followed by rituximab resulted in a CR rate of 

100%. After a median follow-up of 60 months, the 5-year FFS and OS 

rates were each 100%. 

Moxetumomab Pasudotox  

Moxetumomab pasudotox (CD22-directed recombinant immunotoxin) 

was initially approved for the treatment of relapsed or refractory HCL 

after at least two prior lines of therapy in September 2018.74,75 However, 

the manufacturer decided to permanently discontinue moxetumomab 

pasudotox in the United States in July 2023 due to very low clinical 

uptake since FDA approval, possibly due to the specialized complexity of 

administration, toxicity prophylaxis, and safety monitoring needs for 

patients. Accordingly, moxetumomab pasudotox is no longer 

recommended in the NCCN Guidelines for the treatment of relapsed or 

refractory HCL.  

Ibrutinib 

Ibrutinib is a covalent Bruton tyrosine kinase (BTK) inhibitor approved for 

the treatment of patients with CLL/SLL. In a phase II, multicenter, open-

label study of 37 patients with relapsed HCL (cHCL, n = 28; HCLv 

[ICC]/SBLPN [WHO5]), ibrutinib was evaluated at two dose levels (420 mg 

once daily, n = 24; and 840 mg once daily, n = 13).29 The ORR (CR and 

PR) was 24% at 32 weeks (improved to 36% at 48 weeks). Additionally, 

three patients with CR had uMRD. The ORRs were not significantly 

different between cHCL and HCLv (ICC)/SBLPN (WHO5) (54% and 56% 

respectively).29 At a median follow-up of 3.5 years, the estimated 36-

month PFS and OS rates were 73% and 85%, respectively. 

Diarrhea (59%), fatigue (54%), myalgia (54%), and nausea (51%) were 

the most common grade 1–2 nonhematologic adverse events.29 Anemia 

(5%), thrombocytopenia (22%), and neutropenia (22%) were the most 

common grade ≥3 hematologic adverse events. Hypertension (11%), atrial 

flutter (3%), and heart failure (3%) were the most common grade ≥3 

cardiovascular adverse events. There was no grade ≥3 atrial fibrillation or 

bleeding and no significant differences in the safety profile between the 

two dose levels. The benefit and risk of ibrutinib should be evaluated in 

patients requiring anti-platelet or anticoagulant therapies.  

Zanubrutinib 

A pooled safety analysis evaluated zanubrutinib-associated TEAEs and 

treatment-limiting toxicities in patients with relapsed/refractory or 

treatment-naïve hematologic malignancies, including HCL (779 patients 

from 6 studies; median treatment duration was 26 months).76 Common 

nonhematologic TEAEs included upper respiratory tract infection (URI, 

39%), rash (27%), bruising (25%), musculoskeletal pain (24%), diarrhea 

(23%), cough (21%), pneumonia (21%), urinary tract infection (UTI), and 

fatigue (15% each). Atrial fibrillation and major hemorrhage were observed 

in 3% and 4% of patients, respectively. Atrial fibrillation, hypertension, and 

diarrhea occurred at lower rates than those reported historically for 

ibrutinib. Serious TEAEs included pneumonia (11%), sepsis (2%), and 

pyrexia (2%). Thirty-nine patients (4%) had fatal TEAEs, including 

pneumonia (n = 9), sepsis (n = 4), unspecified cause (n = 4), and multiple 

organ dysfunction syndrome (n = 5). This analysis demonstrates that 

zanubrutinib is generally well tolerated with a safety profile consistent with 

known BTK inhibitor toxicities.76 

A phase I/II open-label study evaluated zanubrutinib monotherapy in 12 

patients with relapsed/refractory HCL.77 The ORR was 58% (17% CR). 

The median PFS and OS were not reached. At 36 months, PFS and OS 

rates were 80% and 82%, respectively. The PFS rate at 48 months was 

Printed by Shawn Yu on 9/25/2024 1:20:32 AM. For personal use only. Not approved for distribution. Copyright © 2024 National Comprehensive Cancer Network, Inc., All Rights Reserved.



   

Version 2.2024  © 2024 National Comprehensive Cancer Network© (NCCN©), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN. 

NCCN Guidelines Version 2.2024 

Hairy Cell Leukemia 

MS-10 

100% for all patients with disease responding to therapy. Eleven (92%) 

patients had baseline cytopenias. Eight (67%) patients experienced 

TEAEs of infections (including grade 3 pneumonia and grade 3 cerebral 

aspergillosis). Five (42%) patients experienced minor hemorrhage events. 

Other TEAEs included hypertension (8%), basal cell carcinoma (17%), 

grade 3 or 4 neutropenia (42%), thrombocytopenia (25%), and grade 3 

anemia (8%). Thus, zanubrutinib results in clinically significant and durable 

responses in relapsed/refractory HCL with a safety profile consistent with 

its known safety profile in other indications.77   

Venetoclax ± Rituximab 

A 2023 study evaluated venetoclax ± rituximab for the treatment of 

patients with relapsed/refractory HCL.78 Out of 6 patients who received 

venetoclax, 2 showed CR with MRD, 1 showed PR, and 3 had a minor 

response, no response, or progressive disease. The main toxic effect of 

this drug involved worsening of baseline neutropenia, which was 

sometimes complicated by infections or febrile neutropenia. Addition of 

rituximab to the treatment regimen of 3 patients improved both the 

response as well as MRD compared to venetoclax alone.78 Another study 

assessing venetoclax monotherapy for the treatment of refractory HCL in a 

male patient observed CR within 5 weeks of treatment initiation with a 

reduction in spleen size and number of leukemic cells in bone marrow 

over a period of 36 months and with no hematologic toxic effects.79 

Treatment Options for Relapsed/Refractory Disease 

Treatment options for relapsed HCL depend upon the quality and 

duration of remission with initial therapy.  

Clinical trial (if available), or dabrafenib + trametinib (if not previously 

treated with BRAF inhibitors)68 or vemurafenib ± rituximab (if not 

previously given) 58,61,69,70,80 are preferred treatment options for patients 

with primary refractory disease (less than CR to initial treatment) or 

disease relapse within 2 years after achieving CR to initial therapy. 

Alternative purine analog ± rituximab are included as the other 

recommended treatment options.27,36,39,66,72,73 Retreatment with the same 

purine analog or treatment with an alternative purine analog + rituximab 

is the preferred option for patients with disease relapse after ≥2 years 

after achieving CR to initial therapy.27,66,73 Rituximab monotherapy has 

modest activity in patients with relapsed HCL after initial treatment with 

purine analogs, resulting in an ORR of 25% to 80% (10%–53% CR), and 

the median duration of response was 32 to 34 months.81-84 Rituximab 

monotherapy is included as an option for patients unable to receive 

purine analogs.  

Long-term clinical trial follow-up data suggest that interferon alpha 

results in durable disease control and may be useful for the management 

of relapsed or refractory disease.85-87 The manufacturing of interferon 

alfa has been discontinued. Peginterferon alfa-2a may be substituted for 

other interferon preparations for the treatment of relapsed/refractory 

disease. 

Treatment Options for Progressive Disease 

Clinical trial (if available), vemurafenib (with or without rituximab),61,69,70 

or dabrafenib + trametinib (if not previously treated with BRAF 

inhibitors)68 are the preferred treatment options for progressive disease 

following second-line therapy. Ibrutinib and zanubrutinib are included as 

other recommended regimens.29,76 Venetoclax ± rituximab is included as 

an option for patients with disease resistant to BRAF inhibitor therapy.78 

Supportive Care 

Infections 

Patients with HCL are susceptible to infectious complications due to 

treatment with purine analogs.88 Acyclovir or equivalent is recommended 

for herpes virus prophylaxis, and sulfamethoxazole trimethoprim or 

equivalent is recommended for pneumocystis jirovecii pneumonia (PJP) 
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prophylaxis.89 Anti-infective prophylaxis for a minimum of 3 months and 

until CD4+ T-cell 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 granulocyte 

colony-stimulating factors (G-CSFs) shortens the duration of severe 

neutropenia after treatment with cladribine; however, it has no clinically 

significant impact on infection-related outcomes.90 The use of G-CSFs 

either as primary prophylaxis or based on the absolute neutrophil count 

have been shown to be effective for the management of neutropenia.91 

The use of G-CSF might be considered in patients with severe 

neutropenic fever following chemotherapy.  

Hepatitis B Virus Reactivation 

HBV reactivation leading to fulminant hepatitis, hepatic failure, and death 

have been reported in patients receiving chemotherapy and 

immunosuppressive therapy.92 HBV prophylaxis and monitoring is 

recommended in patients at high risk when receiving rituximab and 

purine analogs. 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 hepatitis B) are 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 negative 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. Entecavir is more effective 

than lamivudine for the prevention of HBV reactivation associated with 

rituximab-based chemoimmunotherapy.93 Lamivudine prophylaxis should 

be avoided due to the risks for the development of resistance. 

Prophylactic antiviral therapy is recommended for patients who are 

HBsAg positive. Prophylactic antiviral therapy is preferred for patients 

who are HBcAb positive. However, if there is a concurrent high-level 

hepatitis B surface antibody, these patients may be monitored for serial 

hepatitis B viral load.  

Management of Intolerance to anti-CD20 Monoclonal Antibody 

Therapy  

Rare complications such as mucocutaneous reactions including 

paraneoplastic pemphigus, Stevens-Johnson syndrome, lichenoid 

dermatitis, vesiculobullous dermatitis, and toxic epidermal necrolysis can 

occur in patients treated with rituximab. Consultation with a dermatologist 

is recommended for management of these complications. Rechallenge 

with the same anti-CD20 mAb is not recommended in patients 

experiencing aforementioned severe reactions. There are some data 

(based on clinical experience) showing that substitution with an alternative 

anti-CD20 mAb is tolerated in patients experiencing severe reactions to a 

specific anti-CD20 mAb; however, it is unclear if such a substitution poses 

the same risk of recurrence.94,95  

Rituximab and hyaluronidase human injection for subcutaneous use is 

approved by the FDA for the treatment of patients with chronic lymphocytic 

leukemia, follicular lymphoma, and diffuse large B-cell lymphoma.96-98 

Rituximab and hyaluronidase human injection for subcutaneous use may 

be substituted for intravenous rituximab in patients who have received at 

least one full dose of intravenous rituximab without experiencing severe 

adverse reactions. Switching to subcutaneous rituximab is not 

recommended until a full intravenous dose of rituximab is successfully 

administered without experiencing severe adverse reactions. A rapid 

infusion over 90 minutes can be used if no severe infusion-related 

reactions were experienced with the prior cycle of rituximab. 
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