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Chronic lymphocytic leukemia (CLL) is generally characterized by 
an indolent disease course. Histologic transformation (also known 
as Richter’s transformation) to more aggressive lymphomas, such 
as diffuse large B-cell lymphoma or Hodgkin lymphoma, occurs in 
approximately 2% to 10% of patients and is associated with a poor 
prognosis. These NCCN Guidelines Insights discuss the recommen-
dations for the diagnosis and management of patients with histolog-
ic transformation.    
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ABSTRACT 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 uni-
form 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 
noted.

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.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®) are a statement of evidence and consensus 
of the authors regarding their views of currently accepted 
approaches to treatment. The NCCN Guidelines Insights 
highlight important changes in the NCCN Guidelines 
recommendations from previous versions. Colored mark-
ings in the algorithm show changes and the discussion 
aims to further the understanding of these changes by 
summarizing salient portions of the panel’s discussion, 
including the literature reviewed. 

The NCCN Guidelines Insights do not represent the full NCCN 
Guidelines; further, the National Comprehensive Cancer Net-
work® (NCCN®) makes no representations or warranties of any 
kind regarding their content, use, or application of the NCCN 
Guidelines and NCCN Guidelines Insights and disclaims any 
responsibility for their application or use in any way.

The complete and most recent of these NCCN Guidelines 
is available free of charge at NCCN.org. 

© National Comprehensive Cancer Network, Inc. 2019. All 
rights reserved. The NCCN Guidelines and the illustrations 
herein may not be reproduced in any form without the ex-
press written permission of NCCN.
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HT-1

ESSENTIAL:
• An FNA alone is not suitable for the initial diagnosis of histologic transformation. In certain 

circumstances, when a lymph node is not easily accessible for excisional or incisional biopsy, 
a combination of core needle biopsy and FNA biopsies in conjunction with appropriate ancillary 
techniques for the differential diagnosis (ie, IHC, flow cytometry) may be sufficient for diagnosis.

• Perform excisional biopsy, if lymph node is accessible. Core needle biopsy is acceptable when a 
lymph node is not easily accessible. Biopsy the lesion with highest SUV on PET scan.

• Perform hematopathology review of all slides with at least one paraffin block representative of the 
tumor. Bone marrow aspirate with biopsy if consult material is nondiagnostic.
�Diffuse large B-cell lymphoma (DLBCL): Sheets of confluent large B cells that are not part of a 

proliferation center are sufficient to diagnose a Richter’s transformation to DLBCL.a,b,c

�Classical Hodgkin lymphoma (CHL): Rare transformation to CHL demonstrates large Reed-Sternberg 
(RS) cells that express CD30, CD15, and PAX-5 but lack strong, uniform CD20 and CD45 (also lack 
co-expression of both OCT-2 and BOB.1). The background lymphocytes in those CHL cases are 
CD3+ T cells with a varying degree of admixed eosinophils, histiocytes, and plasma cells.d

DIAGNOSIS

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• FISH to detect +12; del(11q); del(13q); del(17p)
• CpG-stimulated metaphase karyotype for complex karyotype
• Molecular analysis to establish clonal relatedness between CLL and DLBCL cellse

• TP53 sequencing

aWhile occasionally an increase in proliferative rate can be shown with Ki-67, this is not considered diagnostic of a transformation.
bProliferation centers in CLL may express c-MYC and/or cyclin D1. This does not change the diagnosis.
c First, "CLL with expanded proliferation centers” or “accelerated CLL” may be diagnosed in cases where proliferation centers in CLL are expanded or fuse together 

(>20x field or 0.95 mm2) AND show Ki-67 proliferative rate >40% or >2.4 mitoses/proliferation center. Second, progression to "CLL with increased prolymphocytes” or 
“CLL/PLL” may occur when there are increased prolymphocytes in the blood (>10%–<55%). Neither of these findings should be considered a transformation event, but 
rather as progression of CLL. B-PLL should be reserved for the diagnosis of de novo leukemias that are not associated with CLL.

dIf morphologic RS cells are identified but the background cells are still the B cells of CLL, an EBV stain such as EBER should be performed. EBV infection of CLL 
can produce RS-like proliferations, but the background cells are still CLL and not the reactive mix typically seen in Hodgkin lymphoma. These cases should NOT be 
considered a Richter’s transformation event.

eIGHV sequencing of CLL and histologically transformed tissue should be done to establish the clonal relationship.

See Workup (HT-2)

Version 2.2019 © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission 
of NCCN®.

Histologic Transformation 
(Richter’s) and Progression 

Overview
Chronic lymphocytic leukemia (CLL)/small lymphocytic 
lymphoma (SLL) constitutes approximately 7% of newly di-
agnosed cases of non-Hodgkin’s lymphoma.1 CLL remains 
the most prevalent adult leukemia in Western countries. In 
2018, an estimated 20,940 people were diagnosed with CLL 
and an estimated 4,510 people died of the disease in the 
United States.2 CLL is generally characterized by an indo-
lent disease course. Histologic transformation (also known 
as Richter’s transformation) to more aggressive lymphomas, 
such as diffuse large B-cell lymphoma (DLBCL) or Hodgkin 
lymphoma (HL), occurs in approximately 2% to 10% of pa-
tients during the course of their disease and treatment.3–5 
Unlike CLL, clinical outcomes in patients with histologic 
transformation are exceedingly poor, with a pattern of no to 
minimal response to chemoimmunotherapy regimens and 
a median survival of 5 to 8 months.6 

The exact mechanism of Richter’s transformation 
is not well understood; however, it has been associated 
with molecular characteristics of the patients’ CLL and 
their prior CLL-directed therapies. Molecular character-

istics that have been associated with risk of developing 
Richter’s transformation and that may be linked to the 
pathogenesis of the disease include7–14: 
• Unmutated immunoglobulin heavy-chain variable 

(IGHV) status
• Stereotyped B-cell receptor subset 8 combined with 

VH4-39 use
• Cytogenetic abnormalities detected by fluorescence 

in situ hybridization, such as del(17p) and complex 
karyotype (≥3 clonal chromosome abnormalities)

• Genetic abnormalities, such as NOTCH1 muta-
tion, C-MYC activation, and inactivation of TP53 or 
CDKN2A/B

However, none of these markers is sufficiently pre-
dictive to allow for individualized risk prediction. 

Incidence of Richter’s transformation increases with 
the number of prior chemoimmunotherapy regimens, 
and the rate is higher in patients treated with a combina-
tion of purine nucleoside analogs and alkylating agents.9 
Richter’s transformation has also been reported after 
treatment with the novel agents ibrutinib and veneto-
clax.15–17 Unlike progressive CLL, Richter’s transforma-
tion developing after treatment with ibrutinib lacked 
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HT-2

ESSENTIAL:
• History and physical exam with attention to node-bearing areas, 

including Waldeyer’s ring, and the size of liver and spleen
• Performance status
• B symptoms
• CBC with differential 
• Comprehensive metabolic panel
• LDH, uric acid
• Whole body PET/CT scan or chest/abdomen/pelvis CT with 

contrast of diagnostic quality
• Epstein-Barr virus (EBV) evaluation by EBV-LMP1 or EBER-ISH

WORKUP

USEFUL IN SELECTED CASES:
• Unilateral bone marrow aspirate and biopsy
• MUGA scan/echocardiogram if anthracycline- or 

anthracenedione-based regimen is indicated
• Hepatitis B testingf

• Pregnancy testing in women of child-bearing age
• Human leukocyte antigen (HLA) typing

fHepatitis B testing is indicated because of the risk of reactivation during treatment (eg, immunotherapy, chemoimmunotherapy, chemotherapy, targeted therapy). Tests 
include HBsAg 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. 

CLL with Progression (HT-3)

See Richter’s 
Transformation (HT-3)

Version 2.2019 © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission 
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resistance to BTK and PLCG2 mutations.16 Although 
the rate of transformation during venetoclax thera-
py was significantly higher among patients with heavi-
ly pretreated del(17p) CLL, it was less common among 
a broader group of patients with less heavily pretreated 
relapsed/refractory CLL.17 Further study is needed to de-
termine the exact risk profile and mechanism of Richter’s 
transformation. 

CLL with expanded proliferation centers (acceler-
ated CLL) may be diagnosed when proliferation centers 
in CLL are expanded or fuse together and show a high 
Ki-67 proliferative rate (>40%). Progression to CLL with 
increased prolymphocytes (CLL-PLL) may occur when 
there are increased prolymphocytes in the blood (>10% 
to <55%). Neither of these findings are considered to be 
Richter’s transformation, but rather progression of CLL, 
associated with a more aggressive disease course.18 

Diagnosis and Workup
The diagnosis of Richter’s transformation should be con-
firmed by excisional lymph node biopsy (if lymph node 
is accessible). Core needle biopsy is acceptable, when ex-
cisional or incisional lymph node biopsy is not feasible 
(see HT-1, opposite page). 

The workup of patients with Richter’s transformation 
or progression is similar to that of patients with CLL/SLL 
and should include history and physical examination with 
attention to node-bearing areas, including Waldeyer ring, 
and the size of liver and spleen; whole-body PET/CT scan; 
or chest/abdominal/pelvic CT with contrast of diagnostic 
quality. PET/CT scans are recommended to identify the op-
timal site for nodal biopsy, and biopsies should be directed 
to lesions with the highest FDG uptake on PET scans (see 
HT-2, on this page).19–22 A maximum standardized uptake 
value (SUVmax) ≥10 on PET scan has been shown to be a val-
id marker to distinguish Richter’s transformation from CLL 
among patients not treated with kinase inhibitor therapy.23 
However, PET SUVmax ≥10 alone lacks both sensitivity and 
specificity to distinguish Richter’s transformation from CLL 
in patients who develop Richter’s transformation while on 
ibrutinib.24 Tissue biopsy is required for the definitive diag-
nosis of Richter’s transformation. PET alone is insufficient. 

Epstein-Barr virus (EBV) infection has been reported 
in 16% of patients with Richter’s transformation and is as-
sociated with a poor outcome.25 EBV infection can produce 
Reed-Sternberg (RS)–like proliferations, and presence of 
morphologic RS cells in a CLL background should not be 
considered as Richter’s transformation. However, RS-like 
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Richter’s 
transformationg

Diffuse large 
B-cell lymphoma

Classical Hodgkin 
lymphoma

De novo/clonally 
unrelated

Clonally related or 
unknown clonal 
status

Clinical trial
or
Manage as DLBCL in the NCCN 
Guidelines for B-Cell Lymphomas 

Clinical trial (preferred)
or 
Suggested treatment regimens:i,j
• CHOP + rituximab
• DA-EPOCH + rituximab
• HyperCVAD + rituximab
• OFAR

Chemotherapy sensitive: 
Consider allogeneic HCT 

Clinical trial (preferred)
or
Follow NCCN Guidelines for Hodgkin Lymphoma

No del(17p) or 
TP53 mutation

del(17p) or TP53 
mutation

Clinical trial
or
Follow guidelines for CLL/SLL without 
del(17p) or TP53 mutation (See CSLL-4)
Clinical trial
or
Follow guidelines for CLL/SLL with 
del(17p) or TP53 mutation (See CSLL-6)

g"Accelerated CLL,” “CLL with expanded proliferation centers,” and “CLL-PLL or CLL with increased prolymphocytes” (defined on HT-1) are not considered Richter’s 
transformation, but are associated with more aggressive disease and poorer outcome [Gine E, et al, Haematologica 2010 Sept;95(9):1526-1533; Ciccone M, et al, 
Leukemia 2012;26:499-508; WHO 2016]. Optimal management for these cases has not been established.

hFor T-cell prolymphocytic leukemia, see NCCN Guidelines for T-Cell Lymphomas.
iRichter's transformation to DLBCL (clonally related or unknown clonal status) is generally managed with treatment regimens recommended for DLBCL. However, these 

regimens typically result in poor responses. 
jSee references for regimens (HT-A).
kSee Special Considerations for Use of Small-Molecule Inhibitors (CSLL-F).
lThe panel acknowledged that there is a paucity of data for the use of these regimens in patients with Richter's transformation refractory to chemotherapy or in patients 

with a del(17p)/TP53 mutation; however, these regimens may be considered given the limited options available for these patients. Additional data will be forthcoming.

HT-3

CLINICAL PRESENTATIONh INITIAL THERAPY

Chemotherapy refractory 
or del(17p)/TP53 mutation:
Clinical trial (preferred) 
or 
Manage as DLBCL in the 
NCCN Guidelines for B-Cell 
Lymphomas
or 
If unable to receive 
chemoimmunotherapy:
• Nivolumab ± ibrutinib 

(category 2B)k,l

• Pembrolizumab ± 
ibrutinib (category 2B)k,l

Progression to 
CLL with increased 
prolymphocytes or 
CLL with expanded 
proliferation centersg

Version 2.2019 © National Comprehensive Cancer Network, Inc. 2019. All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission 
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cells in a background of CLL may progress to classical HL 
in some patients.26 Biopsy specimen should be evaluated 
for EBV infection using latent membrane protein 1 (LMP1) 
staining or in situ hybridization of EBV-encoded RNA 
(EBER-ISH).

DLBCL arising from CLL can either be clonally unrelat-
ed (21%) or clonally related (79%) to CLL.8 Richter’s trans-
formation to clonally unrelated DLBCL is characterized by 
a significantly lower prevalence of TP53 mutations/dele-
tions and a significantly longer median survival than clon-
ally related DLBCL (62 vs 14 months).8 Most patients with 
Richter’s transformation to clonally related DLBCL carry 
unmutated IGHV.27 Molecular analysis is useful to establish 
the clonal relationship between baseline CLL tumor cells 
and histologically transformed tumor cells (see HT-1, page 
14). IGHV gene sequencing or clonal IGHV rearrangements 
can be used to establish the clonal relationship between 
CLL and histologically transformed tumor cells.8,27 

Treatment 

Richter’s Transformation to DLBCL 
Richter’s transformation to clonally unrelated DLBCL 
should be managed similar to de novo DLBCL, as out-

lined in the NCCN Guidelines for B-Cell Lymphomas 
(available at NCCN.org). 

For Richter’s transformation to clonally related (or 
unknown clonal status) DLBCL, enrollment in a clinical 
trial is the preferred initial treatment option (see HT-3, 
above). In the absence of a suitable clinical trial, chemo-
immunotherapy regimens recommended for DLBCL can 
be used; however, these regimens typically result in poor 
responses.6 Elevated platelet counts, higher hemoglobin 
levels, lower beta-2-microglobulin levels and lower lac-
tate dehydrogenase levels have been identified as inde-
pendent predictors of higher response rates to chemo-
immunotherapy.6 However, the use of these prognostic 
variables for selection of therapy for Richter’s transfor-
mation has not yet been established. Evidence (mostly 
from single-arm phase I/II studies) to support the use 
of chemoimmunotherapy regimens for DLBCL arising 
from CLL are discussed further and are also summarized 
in Table 1. 

In a phase II trial conducted by the German CLL 
Study Group that included 15 patients with Richter’s 
transformation, R-CHOP (rituximab/cyclophospha-
mide/doxorubicin/vincristine/prednisone), resulted in 
an overall response rate (ORR) of 67% (7% complete re-
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HT-A

DA-EPOCH-R
Rogers KA, Huang Y, Ruppert A, et al. A single-institution retrospective cohort study of first-line R-EPOCH chemoimmunotherapy for Richter syndrome demonstrating 

complex chronic lymphocytic leukaemia karyotype as an adverse prognostic factor. Br J Haematol 2018;180:259-266.

HyperCVAD + rituximab
Tsimberidou AM, Kantarjian HM, Cortes J, et al. Fractionated cyclophosphamide, vincristine, liposomal daunorubicin, and dexamethasone plus rituximab and 

granulocyte-macrophage-colony stimulating factor (GM-CSF) alternating with methotrexate and cytarabine plus rituximab and GM-CSF in patients with Richter 
syndrome or fludarabine-refractory chronic lymphocytic leukemia. Cancer 2003;97:1711-1720.

Tsimberidou AM, O'Brien S, Khouri I, et al. Clinical outcomes and prognostic factors in patients with Richter's syndrome treated with chemotherapy or 
chemoimmunotherapy with or without stem-cell transplantation. J Clin Oncol 2006;24:2343-2351.

OFAR
Tsimberidou AM, Wierda WG, Plunkett W, et al. Phase I-II study of oxaliplatin, fludarabine, cytarabine, and rituximab combination therapy in patients with Richter's 

syndrome or fludarabine-refractory chronic lymphocytic leukemia. J Clin Oncol 2008;26:196-203.
Tsimberidou AM, Wierda WG, Wen S, et al. Phase I-II clinical trial of oxaliplatin, fludarabine, cytarabine, and rituximab therapy in aggressive relapsed/refractory chronic 

lymphocytic leukemia or Richter syndrome. Clin Lymphoma Myeloma Leuk 2013;13:568-574.

RCHOP
Tsimberidou AM, O'Brien S, Khouri I, et al. Clinical outcomes and prognostic factors in patients with Richter's syndrome treated with chemotherapy or 

chemoimmunotherapy with or without stem-cell transplantation. J Clin Oncol 2006;24:2343-2351.

HCT
Cwynarski K, van Biezen A, de Wreede L, et al. Autologous and allogeneic stem-cell transplantation for transformed chronic lymphocytic leukemia (Richter's syndrome): 

A retrospective analysis from the chronic lymphocytic leukemia subcommittee of the chronic leukemia working party and lymphoma working party of the European 
Group for Blood and Marrow Transplantation. J Clin Oncol 2012;30:2211-2217.

Nivolumab
Jain N, Basu S, Thompson PA, et al. Nivolumab combined with Ibrutinib for CLL and Richter transformation {abstract]: A Phase II Trial. Blood 2016;128:Abstract 59. 
Younes A, Brody J, Carpio C, et al. Safety and efficacy of the combination of ibrutinib and nivolumab in patients with relapsed non-Hodgkin lymphoma or chronic 

lymphocytic leukemia [abstract]. Blood 2017;130:Abstract 833. 

Pembrolizumab
Ding W, LaPlant BR, Call TG, et al. Pembrolizumab in patients with CLL and Richter transformation or with relapsed CLL. Blood 2017;129:3419-3427. 

SUGGESTED TREATMENT REGIMENS  
REFERENCES
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sponse [CR]).28 After a median follow-up of 69 months, 
the median progression-free survival (PFS) and overall 
survival (OS) were 10 and 21 months, respectively. He-
matologic toxicities and infections were the most com-
mon adverse events. 

In a single-institution retrospective cohort study of 
46 patients with Richter’s transformation treated with 
R-EPOCH (rituximab/etoposide/prednisone/vincris-
tine/cyclophosphamide/doxorubicin), the ORR was 39% 
(17 of the 44 patients evaluable for treatment response).29 
After a median follow-up of 39 months, median PFS and 
OS were 4 and 6 months, respectively. Complex karyo-
type was associated with significantly shorter PFS and 
OS. The estimated 1-year OS rate was 71% for patients 
without a complex karyotype. 

The modified R-hyperCVAD regimen (rituximab/
cyclophosphamide/vincristine/liposomal daunorubi-
cin/dexamethasone alternating with methotrexate + cy-
tarabine) with growth factor support was also active in 
patients with Richter’s transformation (n=30), resulting 
in an ORR of 43% (27% CR), and the 1-year OS rate was 
28%.30 However, it was associated with significant toxici-
ty (grade 3 neutropenia was the most common hemato-
logic toxicity) and was not more effective than an alter-

nate hyperCVAD regimen (did not include methotrexate, 
cytarabine, rituximab, or growth factor support) that was 
evaluated in an earlier study.31 

The OFAR regimen (oxaliplatin/fludarabine/cytar-
abine/rituximab) at different dosing schedules has also 
been evaluated in patients with Richter’s transformation. 
In a phase I/II trial that included 20 patients with Rich-
ter’s transformation, OFAR (with increasing doses) re-
sulted in an ORR of 50%.32 The median response duration 
was 10 months. After a median follow-up of 9 months, 
the 6-month OS rate was 53% and the survival rate was 
higher for patients achieving CR or partial response (PR). 
A modified OFAR regimen with reduced-dose cytarabine 
resulted in an ORR of 39% (7% CR), in a phase I/II study 
that included 35 patients with Richter’s transformation. 
With a median follow-up of 26 months, median survival 
was 7 months and the 2-year OS rate was 20%.33 Grade 
3/4 neutropenia and thrombocytopenia were the most 
common hematologic toxicities, occurring in 80% of pa-
tients, with both schedules of the OFAR regimen. 

R-CHOP, R-EPOCH, R-hyperCVAD, and OFAR are in-
cluded as options for chemoimmunotherapy, based on 
available data from clinical trials discussed earlier (see 
HT-3, opposite page). 
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Table 1. Chemoimmunotherapy for Richter’s Transformation
Regimen N Median Follow-Up ORR Median PFS Median OS

R-CHOP28 15 69 mo 67%  (7% CR) 10 mo 21 mo

R-EPOCH29 46 39 mo 39% 4 mo 6 mo

R-hyperCVAD30 30 8 mo 43% (27% CR) 1-y OS rate: 28%

OFAR32 20 9 mo 50% 6-mo OS rate: 53%

Modified OFAR33 35 26 mo 39% (7% CR)                                7 mo 
                    2-y OS rate: 20%

Abbreviations: CR, complete response; OFAR, oxaliplatin/fludarabine/cytarabine/rituximab; ORR, overall response rate; OS, overall survival; PFS, progression-free 
survival; R-CHOP, rituximab/cyclophosphamide/doxorubicin/vincristine/prednisone; R-EPOCH, rituximab/etoposide/prednisone/vincristine/cyclophosphamide/
doxorubicin; R-hyperCVAD, rituximab/cyclophosphamide/vincristine/liposomal daunorubicin/dexamethasone alternating with methotrexate and cytarabine.

Allogeneic hematopoietic cell transplant (alloHCT) 
can be considered for patients with disease responding 
to initial chemoimmunotherapy.6,34,35 In a nonrandom-
ized comparative analysis, the estimated cumulative 
3-year survival rate was significantly higher (75%) for 
patients who underwent alloHCT after achieving a CR 
or PR to initial therapy compared with those who re-
sponded to initial therapy but did not undergo alloHCT, 
or who underwent alloHCT for relapsed or refractory 
Richter’s transformation (75% vs 27% and 21%, respec-
tively; P=.019).6 In a retrospective analysis that evaluated 
the outcome after autologous HCT or alloHCT in 59 pa-
tients with Richter’s transformation, the 3-year estimat-
ed OS, relapse-free survival, and cumulative incidenc-
es of relapse and nonrelapse mortality rates were 36%, 
27%, 47%, and 26%, respectively, for alloHCT, and 59%, 
45%, 43%, and 12%, respectively, for autologous HCT.34 
In a multivariate analysis, chemotherapy-sensitive dis-
ease and reduced-intensity conditioning were found to 
be associated with superior relapse-free survival after al-
loHCT. Autologous HCT may also be appropriate for pa-
tients with disease responding to initial therapy but are 
not candidates for alloHCT due to age, comorbidities, or 
lack of a suitable donor.34 

There are no effective treatment options for patients 
with Richter’s transformation refractory to chemoimmuno-
therapy. Enrollment in a clinical trial is the preferred treat-
ment option, if available. Preliminary data from ongoing 
clinical trials suggest that anti–PD-1 monoclonal antibodies 
(nivolumab and pembrolizumab) have promising activity 
in patients with Richter’s transformation.36–38 In a phase I/
II study that included 20 patients with Richter’s transfor-
mation, nivolumab + ibrutinib resulted in an ORR of 60% 
(CR, 5% and PR, 55%)37; median PFS was 4 months. Diar-
rhea (31%), pyrexia (23%), and fatigue (23%) were the most 
common treatment-related grade 1/2 adverse events. Inci-
dence of grade 3/4 febrile neutropenia and anemia were re-
ported in 5% and 20% of patients, respectively. In a phase II 
study of 25 patients (16 with relapsed CLL and 9 with Rich-
ter’s transformation to DLBCL), use of pembrolizumab as 
a single agent resulted in an objective response rate of 44% 

in patients with Richter’s transformation. Median PFS and 
OS were 5 and 11 months, respectively.38 Treatment-related 
grade ≥3 adverse events were reported in 60% of patients. 
Thrombocytopenia (20%), anemia (20%), neutropenia 
(20%), and dyspnea and hypoxia (8% each) were the most 
common grade 3/4 adverse events. 

The panel acknowledged that there are limited pub-
lished data supporting the use of nivolumab and pembroli-
zumab in patients with Richter’s transformation refractory 
to chemoimmunotherapy or in those with a del(17p)/TP53 
mutation, and that additional data will be forthcoming. 
However, some panel members felt that given the unmet 
clinical need and the lack of effective treatment options, 
inclusion of PD-1 monoclonal antibodies (nivolumab and 
pembrolizumab) as a treatment option is reasonable (based 
on the data discussed earlier) for patients with Richter’s 
transformation refractory to chemoimmunotherapy (espe-
cially if considering alloHCT). Some panel members also 
pointed out that these agents would also be appropriate 
as an initial treatment option for patients with del(17p) or 
TP53 mutation and those who are unable to receive chemo-
immunotherapy regimens. Few panel members felt that 
monotherapy with PD-1 monoclonal antibodies (nivolum-
ab or pembrolizumab) is not an effective treatment option 
for patients with relapsed or refractory Richter’s transforma-
tion outside of a clinical trial, citing a recent report in which 
the use of PD-1 monoclonal antibodies for the treatment of 
relapsed or refractory Richter’s transformation in a nontrial 
population (10 patients with biopsy-proven Richter’s trans-
formation to DLBCL, all of whom had received prior therapy 
with Bruton’s tyrosine kinase inhibitors) was associated with 
poor efficacy and a short time to treatment failure.39 

Nivolumab and pembrolizumab with or without ibruti-
nib is included as an option with a category 2B recommen-
dation for patients unable to receive chemoimmunotherapy, 
with del(17p) or TP53 mutation, or with chemoimmuno-
therapy-refractory disease (see HT-3, page 16).

Richter’s Transformation to HL
Histologic transformation to HL is clinically less aggres-
sive than Richter’s transformation to DLBCL, but is as-
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