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Hodgkin lymphoma variant of Richter’s transformation (HvRT) is a rare complication for patients with chronic lymphocytic
leukemia (CLL), with an overall poor prognosis. We present the frst known case series of patients with HvRT treated with the
combination of brentuximab vedotin, doxorubicin, vinblastine, and dacarbazine (A +AVD). In our series of 4 patients, two
patients treated with A+AVD for HvRT had durable remissions of 40 and 42months, while two patients had disease progression
and ultimately died. Continued investigation into the optimal management for patients with HvRT is still needed.

1. Introduction

Chronic lymphocytic leukemia (CLL) is the most common
indolent B-cell lymphoid malignancy [1]. Te disease’s
course can be highly variable with many patients with
symptomatic disease at diagnosis requiring initiation of
treatment, while others may never require treatment [2].
Treatment of CLL has changed dramatically from the use of
chemoimmunotherapy, now to the administration of tar-
geted agents such as Bruton tyrosine kinase inhibitors
(BTKi) and B-cell lymphoma 2 inhibitors (BCL-2i) that can
produce durable remissions with signifcantly less toxicity
[3–5]. However, despite our advances in the treatment of
patients with CLL, a much feared potential complication is
Richter’s transformation (RT), where CLL transforming into
an aggressive lymphoma occurs in approximately 2–10% of
patients over the course of their disease [6]. Transformation
occurs due to the acquisition of genetic defects that facilitate
rapid proliferation and cell growth [7]. In more than 90% of
patients, transformation will occur as the difuse large B-cell
lymphoma (DLBCL) variant [8]. However, a minority will

transform to Hodgkin lymphoma, termed Hodgkin lym-
phoma variant of Richter’s transformation (HvRT) [9]. In
HvRT, the malignant cells have morphological and
immunophenotypic features of classic Hodgkin lymphoma
(cHL) with Reed–Sternberg (RS) cells [6]. Two types of
HvRT have been described. Type 1 is characterized by RS
cells scattered in a background of CLL. In type 2 trans-
formation, RS cells are present independent of CLL cells
[10]. It is unclear if type 1 and type 2 are truly distinct
entities, or rather represent a spectrum of the disease, with
Type I pattern being a relatively early event in the evolution
of the disease [10, 11]. HvRT is also frequently EBV-positive,
which may contribute to its development, especially in
patients who have received prior fudarabine-based treat-
ment which can cause prolonged lymphodepletion [10, 12].

Brentuximab vedotin (BV) is a CD30 antibody conju-
gated by a protease-cleavable linker to the microtubule-
disrupting drug monomethyl auristatin E [13]. It has been
approved for several indications including both treatment
naive and relapsed/refractory (R/R) cHL [13, 14]. Te
echelon-1 clinical trial established brentuximab vedotin,
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doxorubicin, vinblastine, and dacarbazine (A +AVD) as
a standard of care front-line regimen for patients with ad-
vanced stage treatment naive cHL after it was found to have
improved 6-year progression-free survival (PFS) and overall
survival (OS) when compared to doxorubicin, bleomycin,
vinblastine, and dacarbazine (ABVD) [14]. Te use of
A +AVD has not been previously reported in patients with
HvRT. Here, we report a case series of four patients with
newly diagnosed HvRT treated with A+AVD.

2. Case Series

Here, we represent a case series of four patients with HvRT
treated with A+AVD (Table 1).Te frst patient was a 61 y/o
male who was initially diagnosed with Rai stage 1 CLL at the
age of 58 when he was found to have an enlarged left axillary
lymph node biopsy. Cytogenetics was notable for trisomy
with additional clonal abnormalities including inversion 3,
deletion 6q, deletion 11q, and deletion 13q. Immunoglob-
ulin heavy chain variable region (IGHV) mutational analysis
was unmutated. Te patient was initiated on ibrutinib and
venetoclax due to progressive symptomatic lymphadenop-
athy for 12 months of fxed duration therapy. At the end of
12 months, he achieved undetectable minimal residual
disease (uMRD) in both peripheral blood and bone marrow.
Eight months after completion of treatment, the patient
began to develop fever, night sweats, weight loss, and
progressive cervical lymphadenopathy. A bone marrow
biopsy was performed which did not demonstrate mor-
phologic or immunophenotypic evidence for CLL. However,
on core biopsy, there were focal areas of rare atypical larger
cells that were CD30 positive concerning for the diagnosis of
HvRT. A PET/CT was subsequently performed which
demonstratedmultiple hypermetabolic lymph nodes present
above and below the diaphragm as well as heterogeneous
increased splenic activity was concerning for splenic in-
volvement, and multiple hypermetabolic bone marrow foci
in the spine, ribs, osseous pelvis, and bilateral femurs were
concerning for osseous involvement (Figure 1). A left ax-
illary excisional lymph node biopsy confrmed HvRT. Tere
was no evidence of concurrent CLL. Te patient was sub-
sequently initiated on A+AVD. After two cycles an interim
PET/CT was consistent with a complete metabolic re-
mission, Deauville score 2. He went on to complete 6 cycles
of A +AVD; however, for cycle 6, brentuximab vedotin dose
was reduced to 0.9mg/kg for grade 3 neuropathy. An end of
treatment PET/CT was once again consistent with CR,
Deauville score 2. Te patient remained in remission from
both CLL and HvRT to date, now 40months since com-
pletion of A+AVD.

Patient 2 was diagnosed with Rai stage II CLL at the age
of 34 after he was found to have painless cervical lymph-
adenopathy. Cytogenetics was notable for trisomy 12, gain of
chromosome 18, and gain of chromosome 19. IGHV was
found to be unmutated. After 5 years of surveillance, the
patient began to develop symptoms of progressive symp-
tomatic lymphadenopathy with resultant left lower ex-
tremity lymphedema. An ultrasound demonstrated a large
lymph node in the left groin measuring 5.3× 3.9× 3.2 cm.

Te patient was subsequently initiated on acalabrutinib
100mg twice a day. Two months after starting acalabrutinib,
the patient developed progressive bilateral inguinal
lymphadenopathy. A PET/CT was performed which dem-
onstrated multiple hypermetabolic mediastinal, abdominal,
retroperitoneal, common iliac, internal iliac, external iliac,
and left inguinal hypermetabolic lymphadenopathy. Te left
inguinal lymph node was most hypermetabolic, measuring
5.0× 4.4 cm with an SUV max of 14.8. An excisional left
inguinal lymph node biopsy demonstrated the presence of
classic Hodgkin Reed–Sternberg cells scattered throughout
the background of small lymphocytic lymphoma, consistent
with HvRT. Te patient was subsequently initiated on
A+AVD. After two cycles, an interim PET/CT demon-
strated markedly decreased uptake and size of lymphade-
nopathy, consistent with Deauville score 4. Te patient was
continued on A+AVD for an additional 4 cycles but
however had to undergo dose reduction of BV to 0.9mg/kg
due to neuropathy starting with cycle 3 and then 0.7mg/kg
starting with cycle 5, and then, brentuximab was omitted on
C6D15 due to ongoing grade 3 neuropathy. An end of
treatment PET/CT was consistent with a partial response,
with mild FDG activity noted in a periaortic lymph node
(SUV max 2.2), left external iliac lymph node (SUV max
3.5), and left pelvic side wall lymph node (SUV max 3.5)
(Figure 1). Te patient subsequently underwent a left ex-
ternal iliac excisional lymph node biopsy which was con-
sistent with residual CLL/SLL without any evidence of cHL
present. Based on the results of the biopsy with residual CLL,
the patient was restarted on acalabrutinib 100mg bid, and
remains on therapy today without any evidence of recurrent
cHL, now 42months since completion of A+AVD.

Patient 3 was diagnosed with Rai stage III CLL at the age
of 60 after being found to have peripheral blood lympho-
cytosis and symptomatic left cervical lymphadenopathy.
Cytogenetics was notable for deletion 17p in 10% of cells as
sole cytogenetic abnormality, and the IGHV mutational
status was found to be unmutated. Te patient was initially
treated with 7 cycles of FCR achieving a complete remission.
Approximately 6 years after her initial diagnosis, the patient
developed recurrent symptomatic lymphadenopathy and
a bone marrow biopsy confrmed recurrent CLL.Te patient
was initiated on ibrutinib 420mg daily for recurrent disease.
One month after initiating ibrutinib, the patient developed
recurrent low grade-fevers and was diagnosed with pul-
monary aspergillosis and initiated on antifungal treatment.
Despite treatment for aspergillosis, the patient continued to
have low-grade fevers, and symptomatic progressive axillary
lymphadenopathy. A PET/CT was performed which dem-
onstrated multiple hypermetabolic lymph nodes present
above and below the diaphragm. Focal uptake at the right
aspect of the sacrum was also identifed concerning osseus
involvement. An excisional right axillary lymph node biopsy
was performed which demonstrated involvement by cHL
(60%) arising in association with SLL with plasmacytic
diferentiation (40%), most consistent with HvRT. Te
patient was subsequently initiated on A+AVD. After two
cycles, an interval PET/CTdemonstrated interval decrease in
size and FDG uptake in the lymphadenopathy above and
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below the diaphragm, consistent with Deauville 3. An end
of treatment PET/CT after 6 cycles of A + AVD was
concerning for progression with interval increased size
and activity of multistation lymphadenopathy (Figure 1).
A right cervical lymph node biopsy was performed which
demonstrated persistent cHL within the background of
concurrent CLL. Te patient went on to receive salvage
treatment for cHL frst with gemcitabine, dexametha-
sone, and cisplatin (GDP), then nivolumab, but un-
fortunately had disease progression on both treatments.
She fnally was administered bendamustine and BV. After
completion of bendamustine and BV, a repeat CT scan
demonstrated interval decrease in multi-station lymph-
adenopathy. A repeat bone marrow biopsy was consistent
with persistent CLL, involving 80% of the bone marrow,
but no evidence of cHL. Te patient’s course was compli-
cated by persistent pancytopenia and recurrent febrile
neutropenia, eventually leading to her death from compli-
cations of pancytopenia.

Patient 4 was a 45-year-old male who was admitted to
the hospital after a one-month history of progressive cough
and shortness of breath. A CT scan of his neck, chest, ab-
domen, and pelvis demonstrated bilateral conglomerate
nodal masses in the right neck measuring 6.8× 3.7× 8.5 and
the left measuring 4.3× 4.7× 8.7 cm, enlarged mediastinal
and axillary lymph nodes, the largest was a prevascular
lymph node measuring 2.8 cm, and a large splenic mass
measuring up to 6.7 cm. An excisional left cervical lymph
node biopsy was performed which demonstrated nodular
sclerosis cHL. A staging bone marrow biopsy demonstrated
a normocellular marrow with trilineage hematopoiesis,
however there was 2.5% involvement by a CD5+, CD19+,
CD20 (dim), CD23+ monoclonal b cell population, most
consistent with CLL. Additional studies performed on the
lymph node biopsy demonstrated the presence IgH and IgK
rearrangements, which was thought to be most likely from
concurrent CLL. Te patient was initiated on A+AVD, an
interim PET/CT after two cycles of treatment demonstrated

Patient 1 

Pre‐Treatment  End of Treatment 
Patient 2 

Pre‐Treatment End of Treatment 

Patient 3 

Pre‐Treatment  End of Treatment 
Patient 4 

End of Treatment Interim 

Figure 1: PET/CT response assessments.
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interval decrease size and FDG avidity of hypermetabolic
lymph nodes. Te patient went on to complete 6 cycles of
A + AVD, and an end of treatment PET/CT demonstrated
interval development of hypermetabolic multistation
lymphadenopathy, consistent with disease progression
(Figure 1). An excisional left cervical lymph node biopsy
demonstrated recurrent cHL, with concurrent CLL. He
subsequently went on to receive 3 cycles of rituximab,
ifosfamide, carboplatin, and etoposide (R-ICE) but un-
fortunately had disease progression. He subsequently
completed pretransplant salvage radiation therapy to
areas of disease involvement, followed by a matched
unrelated donor allogeneic stem cell transplant with
a myeloablative conditioning regimen consisting of fu-
darabine and busulfan. Unfortunately, his transplant
course was complicated by acute graft versus host disease
of the colon as well as pulmonary aspergillosis causing
hypoxic respiratory failure, and he ultimately died from
complications of respiratory failure.

3. Discussion

Here, we present the frst reported case series of patients
with HvRT treated with front-line A +AVD. Traditionally,
for patients with HvRT, treatment has been adapted from
the experience of patients with de-novo cHL, with the
administration of ABVD chemotherapy. Initial retro-
spective reports from MD Anderson demonstrated
a median overall survival (OS) of less than one year [15].
More recent reports have demonstrated slightly improved
overall response rates (ORR) for patients treated with
ABVD, ranging between 40 and 60%, with a median
overall survival ranging between 2 and 4 years [16, 17].
Tis is signifcantly inferior to that of patients with ad-
vanced stage de-novo cHL, where ABVD yields a complete
response rate of approximately 80%, with a median OS
greater than 10 years [18–20]. A recent report demon-
strated two-year PFS and overall survival OS from HvRT
to be 47% and 57%, respectively. However, for patients
treated with curative-intent ABVD/ABVD-like therapy,
2-year PFS and OS were 70% and 74%, respectively [21].
Moreover, patients with HvRT who have been previously
treated with fudarabine have particularly poor outcomes,
with median OS estimated to be less than one year [17].
Outcomes for patients treated with targeted therapy prior
to HvRTare unknown; however, for patients with DLBCL-
RT, there has not been an appreciable diference in in-
cidence of RT or survival compared to traditional che-
moimmunotherapy approaches [22].

Our patients had high-risk CLL, with high-risk CLL-IPI
score, as well as high-risk feature including by cytogenetic
abnormalities including trisomy 12, deletion 17p, and
complex cytogenetics (Table 1). Furthermore, three patients
had an unmutated IGHV. One patient had previous treat-
ment with FCR and then subsequently BTKi; one of the
patients was treated solely with BTKi, one with both BTKi
and venetoclax; and one patient was treatment naive. At the
time of diagnosis of HvRT, all patients were found to have an
advanced stage disease. Tree patients were found to have

type 1 transformation, with concurrent CLL, while one
patient had a type 2 transformation, without concurrent
CLL. Two patients were positive for EBV by immunohis-
tochemistry, while two were negative. All patients were
treated with 6 cycles of A +AVD, without unexpected side
efects related to treatment. Two of the patients required
reduction of BV secondary to neuropathy, but this did not
correlate with reduced efcacy. Two patients achieved
a complete remission after completion of A+AVD, while
two patients had a primary refractory disease, with disease
progression at the end of treatment. Te two patients who
responded had lower IPS scores, which may have indicated
a lower-risk disease. Interestingly, in our small series, in-
terim PET/CT did not seem to correlate with end of
treatment response. Te two patients who achieved a CR
remain in remission today without further HvRT directed
therapy, while those who had disease progression ultimately
died from complications of disease and/or subsequent
treatment (Table 2).

Te molecular origins of HvRTand CLL remains are still
unclear. Xiao et al. demonstrated that clonally related cHL
was more common for patients with Type II HvRT (53% vs.
29%); however, EBV status did not correlate with clonality.
Furthermore, prognosis appeared independent of clonality,
or type 1 or type 2 HvRT, with a median OS of only
44months. Te only factor that predicted survival was ad-
vanced age, >70 [10]. In our series, the response did not
appear dependent on the type of HvRT; however, for the two
patients who did response both were EBV-positive. BV has
demonstrated activity in patients with EBV positive CD30+
lymphomas, where it can produce durable responses with
reduction of EBV viral loads [23, 24]. Tus, it may be more
efective in combination with chemotherapy for patients
with EBV positive HvRT.

One of the signifcant challenges of treating with patients
with HvRT is that patients may have continued active CLL
that requires treatment, and traditional cHL directed che-
motherapy is not optimal treatment for CLL In patients with
DLBCL-RT, the combination of venetoclax plus dose-
adjusted rituximab, etoposide, prednisone, vincristine, cy-
clophosphamide, and doxorubicin (VR-EPOCH) appears to
lead to improved response rates for patients with RT, while
also yielding high rates of undetectable one marrowminimal
residual disease for CLL [25]. Tus, novel treatment strat-
egies that incorporate CLL directed therapy in combination
with chemotherapy, including brentuximab, may be more
efective in treating HvRT. Furthermore, the use of check-
point inhibitors has dramatically improved outcomes for
patients with relapsed/refractory cHL [26, 27]. Te com-
bination of BV and nivolumab has been found to demon-
strate high response rates and durable remissions for
patients with R/R cHL, even in those who has refractory
disease [28]. More recently, the SWOG 1826 trial demon-
strated improved PFS of the combination of nivolu-
mab +AVD, versus A+AVD for patients with treatment
naı̈ve advanced stage cHL [29]. Tus, incorporating the
administration of checkpoint inhibitors in combination with
BV-based chemotherapy may be an alternative treatment
strategy that could improve outcomes.

Case Reports in Hematology 5
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4. Conclusion

HvRT is a rare complication for patients with CLL, with an
overall poor prognosis, compared to de-novo cHL. We
present the frst case series of four patients with HvRT
treated with A+AVD. In our series of 4 patients, two pa-
tients treated with A+AVD for HvRT had durable re-
missions of 40 and 42months, while two patients had disease
progression and ultimately died. Ongoing studies to de-
termine improved treatment strategies for patients with
HvRT are needed. Incorporating CLL directed therapy or
checkpoint inhibitors in combination with BV-based che-
motherapy may be potential alternative treatment strategies.
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