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Richter transformation (RT) of chronic lymphocytic leukemia (CLL) into high grade 

lymphoma is a complication in 2–10% of patients. While development of diffuse large B-

cell lymphoma (DLBCL) is most common, rare occurrences of Hodgkin lymphoma (HL) 

have been documented[1, 2]. Targeted therapy has durable antitumor activity in high-risk 

CLL, but 5–10% of patients treated with ibrutinib and 11–25% of those treated with 

venetoclax on clinical trials developed RT[3, 4, 5]. Views differ on whether RT occurs prior 

to, during, or even as a consequence of targeted therapy[1, 4, 6]. Unfortunately, pre-

treatment tissue biopsies are often unavailable and the question remains debated. Here we 

describe two patients with CLL diagnosed with HL after 6 months of Bruton tyrosine kinase 

inhibitor (BTKi) therapy. In both, pre-treatment biopsies revealed the transformation as pre-

existing.

Patient 1: A 55-year-old male with previously untreated CLL with 17p deletion presented 

with early satiety, weight loss, and frequent infections over the past year. Laboratory studies 

showed: absolute lymphocyte count (ALC) 68.53 K/μL, lactate dehydrogenase (LDH) of 

284 U/L and serum β2-microglobulin (β2M) of 4.6 mg/L. Hemoglobin and platelet count 

were normal. Bone marrow (BM) biopsy was 65% cellular with a 70% infiltrate of CLL 

cells. Computed tomography (CT) revealed splenomegaly and diffuse lymphadenopathy. 

The largest lymph node (LN) measured 6.8 cm x 3.7 cm in the right axilla and had a specific 

uptake value (SUV) of 9.4 on positron emission tomography (PET) while other LNs had 

moderate uptake as well (Figure 1A). Core needle biopsy of the hypermetabolic LN showed 

nodal effacement by small monomorphic CLL cells and no evidence of histologic 

transformation (Figure 1B).
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The patient started ibrutinib monotherapy on a phase 2 study (NCT01500733) with rapid 

resolution of his constitutional symptoms and reduction in splenomegaly and most 

lymphadenopathy. After 6 months of treatment, however, restaging CT showed persistence 

of the right axillary LN at 6.7 cm x 3.2 cm. PET demonstrated hypermetabolic activity in 

this LN (SUV 11.1) concomitant with near resolution of disease in other nodal stations. A 

LN biopsy showed Reed-Sternberg cells positive for CD30 and CD15, weakly positive for 

PAX5, and negative for CD20 (Figure 1B), Epstein-Barr virus (EBV)-encoded small RNAs 

(EBER), and EBV latent membrane protein (LMP). There was also a significant lymphoid 

infiltrate comprised mostly of T cells and some CLL cells. These findings indicated classical 

HL amongst a background of residual CLL. To investigate whether RT predated the start of 

ibrutinib, immunohistochemistry (IHC) for CD15 and CD30 was retrospectively performed 

on the pre-treatment LN biopsy, revealing a small cluster of Reed-Sternberg cells (Figure 

1B). No evidence of HL was observed in the BM at any time. The patient discontinued 

ibrutinib and started treatment with doxorubicin, bleomycin, vinblastine, and dacarbazine. 

He achieved a partial response but relapsed within a year and subsequently died of HL.

Patient 2: A 67-year-old male with CLL with 11q deletion presented with urticaria 14 

months after achieving a partial response with 2 cycles of fludarabine, cyclophosphamide 

and ofatumumab complicated by neutropenia. An allergy workup was negative. Over the 

next year, he developed progressive fatigue, night sweats, unintentional weight loss, 

abdominal fullness and early satiety. CT showed bulky abdominal lymphadenopathy and 

splenomegaly. An axillary LN core needle biopsy demonstrated CLL. ALC and β2M were 

15.55 K/μL and 6 mg/L, respectively.

He enrolled on a phase 2 study of acalabrutinib for relapsed CLL (NCT02337829). On 

treatment, his constitutional symptoms and urticaria waxed and waned. After 6 months of 

acalabrutinib, he was taken off study for grade 3 neutropenia, after which his symptoms 

rapidly worsened. Although CT showed decreasing lymphadenopathy and splenomegaly, 

PET revealed hypermetabolic activity in the retroperitoneal and pelvic LNs (maximum SUV 

11.66, Figure 1C). BM biopsy showed areas of scattered, large, atypical Reed-Sternberg 

cells amongst a background of residual CLL cells, histiocytes and mildly increased 

eosinophils (Figure 1D). The Reed Stenberg cells were positive for CD30, CD15, MUM1, 

weakly positive for PAX5, and negative for EBER and LMP-1. In a BM biopsy obtained 

before acalabrutinib therapy, additional IHC identified rare CD30+ CD15+ Reed-Sternberg 

cells amongst a background of 90% CLL involvement (Figure 1D). No evidence of HL-RT 

was found in a pre-treatment axillary LN biopsy. The patient was treated with adriamycin, 

vinblastine, dacarbazine, achieving a complete response with resolution of constitutional 

symptoms and urticaria. The patient has not required treatment for CLL 12 months after 

acalabrutinib was discontinued.

Targeted therapy is increasingly used to treat CLL in both salvage and upfront settings. 

Disease progression on targeted therapy, especially within the first year, often manifests as 

RT, while progressive CLL tends to emerge after extended treatment[3, 4, 5]. Historically, 

most patients with RT presented with DLBCL and rarely with HL. On targeted therapy, both 

DLBCL and HL have been described[1, 2, 3, 4, 7]. Diagnosis of RT amongst a dense 

background of CLL can be challenging. Recognition of early transformation to HL is aided 
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by the identification of characteristic Reed-Sternberg cells that express IHC markers distinct 

from CLL cells. Having diagnosed two patients with HL after 6 months on BTKi, we took 

advantage of this immunophenotype to reexamine pre-treatment tissue biopsies for the 

presence of Reed-Sternberg cells. Although stains for CD15 and CD30 that helped to 

identify sites of HL were not part of our routine IHC studies, our experience suggests that 

they should be included in cases with a suspicion for RT. The delay in clinical diagnosis in 

our patients fits well with observations from several studies with a median of 4.5–7.5 months 

from initiation of targeted therapy to the diagnosis of RT[1, 2, 3]. These data suggest that a 

low burden of transformed disease is already present before starting treatment.

Two types of HL-RT have been described in the literature. Type 1 is characterized by Reed-

Sternberg cells scattered in a background of CLL. In type 2 HL-RT, Reed-Sternberg cells are 

present in a polymorphous, inflammatory background separate from CLL. Cases of HL-RT 

on BTKi, including the two patients reported here, have been of the type 1 variety and are 

suggested to represent histologic transformation of the underlying CLL[1, 2]. Known risk 

factors for RT include prior therapy and EBV reactivation[8]. In a series of 69 HL-RT cases, 

76% of patients had been previously treated with 32% receiving fludarabine[9]. Although 

one of our patients was previously treated with a fludarabine-based regimen, neither were 

positive for EBV.

The diagnosis of RT requires a high index of suspicion in patients with CLL presenting for 

treatment. Since diffuse CLL involvement is common in pre-treatment tissue biopsies, a 

thorough histopathological examination may identify a low burden of transformed disease at 

an early stage and allow for timely and appropriate management. Interestingly, targeted 

therapies such as ibrutinib and venetoclax have short-lived activity against DLBCL-RT and 

de novo DLBCL and HL[10, 11, 12, 13, 14]. Therefore, it is possible that treatment with 

such agents could only delay the diagnosis of RT due to a transient improvement or delay in 

progression of disease. Our cases document that RT occurred before the initiation, and not as 

a result of, BTKi therapy.
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Figure 1: Imaging and histopathologic findings
A-B: Patient 1

(A) Pre-treatment PET/CT showed enhancement of bilateral axillary LN with an SUV of 9.4 

in the right axillary region. Repeat PET/CT after 6 months showed increased enhancement 

of the right axillary region (SUV 11.1) and near resolution of disease elsewhere. (B) Pre-

treatment LN biopsy using hematoxylin and eosin (H&E) staining at 10x and CD20 and 

CD3 IHC staining at 40x. After the diagnosis of HL-RT was made, careful inspection of the 

H&E stain at 40x revealed Reed Sternberg cells amongst a background of diffuse CLL 

involvement. These Reed-Sternberg cells were positive for CD30 and CD15. After 6 months 

of treatment, there was a reduction in CLL involvement and more apparent visualization of 

Reed Sternberg cells.

C-D: Patient 2

(C) Pre-treatment PET/CT showed diffuse enhancement of neck, mediastinal, abdominal and 

pelvic lymph nodes prior to treatment with acalabrutinib. Maximum SUV of 8.64 was seen 

in a left iliac node. After 6 months of acalabrutinib, PET/CT showed an interval increase in 

hypermetabolic activity in retroperitoneal and pelvic LNs. Maximum SUV of 11.16 was 

seen in retroperitoneal LNs near the left kidney. (B) Bone marrow biopsies were performed 

before and after 6 months of treatment. CD79a IHC staining of the pre-treatment biopsy at 

40x showed extensive bone marrow involvement by CLL. H&E and CD30 stains at 200x 

revealed Reed Sternberg cells. Double staining for PAX5 (brown) and CD5 (red) highlighted 

Reed Sternberg cells weakly positive for CD5 amongst a background of CLL cells. Bone 

marrow biopsy after 6 months of acalabrutinib showed a decrease in CLL involvement and 

Reed Sternberg cells.
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