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Case Report: Triplet combination
with pirtobrutinib/venetoclax/
rituximab in accelerated phase of
chronic lymphocytic leukemia
Andrea Serafin1, Alessandro Cellini 1, Francesco Angotzi1,
Valeria Ruocco1, Arianna Bevilacqua1, Marco Pizzi2,
Livio Trentin1* and Andrea Visentin1*

1Hematology Unit, Department of Medicine DIMED, University of Padua, Padova, Italy, 2Surgical
Pathology and Cytopathology Unit, Department of Medicine DIMED, University of Padova,
Padova, Italy
The management of accelerated chronic lymphocytic leukemia (A-CLL), an

aggressive and rare variant of CLL characterized by increased proliferation and

histologically defined features, remains a challenging area with limited evidence.

A-CLL is distinguished by its intermediate behavior between indolent CLL and

Richter Transformation (RT), often associated with high-risk genetic markers and

rapid disease progression. Existing data from the era of targeted therapies are

scarce, complicating the standardization of treatment approaches and

prognostic assessments. While novel agents such as Bruton Tyrosine Kinase

inhibitors (BTKi) and venetoclax have shown promise in individual cases,

comprehensive evaluations in A-CLL are lacking. We present two cases of CLL

that progressed through various phases, including the accelerated phase and

suspected RT. These cases highlight the distinct clinical features of A-CLL,

including elevated LDH levels, high SUV on PET-CT, and adverse genetic

markers, alongside the limitations of traditional chemoimmunotherapy.

Importantly, we detail the novel use of a triplet therapy combining a non-

covalent BTKi, venetoclax, and rituximab, demonstrating promising outcomes

that provide valuable insights into managing this aggressive CLL variant in the era

of targeted therapies.
KEYWORDS

chronic lymphocytic leukemia, A-CLL, BTKi, ncBTKi, triplet regimens, novel
therapies, venetoclax
1 Introduction

Chronic lymphocytic leukemia (CLL) is an indolent lymphoproliferative disorder.

However, in 2% to 10% of cases, it can exhibit histological features of aggressiveness, a

condition known as accelerated CLL (A-CLL). This entity is distinct from Richter’s

transformation (RT).
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A-CLL was first defined in 1988, but only in 2010 it has been

recognized as a distinct histological subtype with aggressive clinical

behavior (1, 2). The incidence of A-CLL remains unknown, since

the diagnosis requires lymph node biopsy, which is not included

routinely in the disease workup (3). Currently, there are no

radiological or laboratory markers that can definitively identify A-

CLL, making diagnosis a complex task that relies heavily on the

expertise of specialized hematopathologist.

The established histological criteria for diagnosis focus on the

presence of proliferation centers (PC) in lymph nodes, assessing

their size and activity. Diagnosis requires at least one of the

following three morphological criteria: 1) Proliferation centers

that are larger than a ×20 microscopic field; 2) Increased mitotic

activity, with more than 2.4 mitotic figures per PC; 3) a Ki-67 index

exceeding 40% per PC (2, 4) (Figure 1).

A-CLL is marked by rapidly progressing and widespread

lymphadenopathy. While levels of lactate dehydrogenase (LDH)

and Beta-2-microglobulin are higher compared to typical CLL

cases , they do not reach the values seen in Richter

Transformation (5). Additionally, the utility of 18FDG PET-CT

scans in this context remains unclear, although elevated

standardized uptake values (SUV) have been observed.

A-CLL often arises in the relapsed setting, with disease

progression frequently associated with the acquisition of high-risk

genetic alterations such as TP53 mutations, del(17p), and complex

karyotypes. These genomic lesions may develop over the course of

the disease rather than being present at initial diagnosis (5). Patients
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with A-CLL experience a worse prognosis and shorter overall

survival compared to those with CLL treated in the era of chemo-

immunotherapy (CIT); however, data coming from the era of

targeted therapies are limited and based only on few cases

reported. Successful treatment of A-CLL has been reported with

Bruton Tyrosine Kinase inhibitors (BTKi) such as ibrutinib and

acalabrutinib as well as venetoclax-rituximab (VenR) combination

(Table 1) (6–9).

We examine the cases of two patients with CLL who

experienced disease progression through various phases, including

the accelerated phase and suspected RT. By detailing the clinical

presentation, diagnostic evaluations, therapeutic interventions, and

disease progression, we try to underscore the complexities and

advances in managing CLL, particularly in high-risk scenarios. The

insights gained from this case can inform future therapeutic

strategies aimed at improving patient outcomes in A-CLL. Cases

reported are graphically summarized in Figure 2.
2 Case 1

In June 2017, a 69-year-old male patient with chronic

lymphocytic leukemia (CLL) was admitted to our institution,

presenting with lymphocytosis (96.20 × 10^9/L), while other

hematological parameters were within normal limits. The patient

exhibited numerous lymphadenopathies both above and below the

diaphragm, with the largest measuring up to 6 cm. Additionally,
FIGURE 1

Representative histological features of aCLL. The lymphoid infiltrate discloses a vaguely nodular to diffuse growth pattern (upper left panel) and
consists of small to medium-sized lymphocytes with round nuclei, open chromatin and small, centrally located nuclei. Mitoses are readily found
(upper right panel and insert). The phenotype of the neoplastic population recapitulates that of conventional CLL (positivity for CD20, CD23, CD5)
with moderate proliferation index (Ki67 stain: 20%). (H&E and immunoperoxidase stains; original magnification: 10x, 20x and 40x).
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there was hepatosplenomegaly. Prognostic factor analysis revealed a

borderline mutated IGHV3-21 rearrangement (97.92%), del(13q)

by FISH, and no TP53 mutations via Sanger sequencing.

Cytogenetic examination identified five chromosomal alterations,

indicating a high complex karyotype. The patient was diagnosed

with CLL Rai II/Binet B and initially began observation. However,

less than a year later, the patient developed progressive lymph node

enlargement and was treated with a combination of ibrutinib and

venetoclax as part of a clinical trial. He received ibrutinib

monotherapy for three cycles, followed by the combination of
Frontiers in Hematology 03
ibrutinib and venetoclax for 12 cycles, achieving a partial

response (PR) with some residual lymph nodes measuring 2 cm

and detectable minimal residual disease (MRD4, cutoff 10^-4) in

peripheral blood, as assessed by flow cytometry. The patient then

continued ibrutinib therapy, ultimately achieving a complete

response (CR) with undetectable MRD4.

In March 2022, after 59 cycles of ibrutinib, the patient

experienced his first relapse, characterized by the recurrence of

lymphocytosis and mild thrombocytopenia. A new total body CT

scan did not reveal any lymphadenopathy or hepatosplenomegaly.
FIGURE 2

Treatment timeline of the cases presented. PR, partial response; CR, complete response; MRD, minimal residual disease; PD, progressive disease;
Ven-R, venetoclax-rituximab; FCR, fludarabine-cyclophosphamide-rituximab; A-CLL, accelerated chronic lymphocytic leukemia.
TABLE 1 Clinical and biological characteristics of the cases presented and review of the existing literature on A-CLL treated with novel therapies
(1–4).

Age Therapy received Line Best response DOR FISH IGHV TP53

Case 1 72 Pirto-VenR 3 PR 4 mo Del(13q) M WT

Case 2

53 Ibrutinib 2 PR 16 mo
Del(13q)
Del(11q)

UM WT

55 VenR 3 PR 14 mo
Del(13q)
Del(11q)

UM WT

56 Pirto-VenR 4 CR Ongoing
Del(13q)
Del(11q)

UM WT

Case 3 (3) 49 Acalabrutinib 1 PR NR Del(11q) UM WT

Case 4 (2) 66 Ibrutinib 2 PR 13 mo Negative UM M

Case 5 (4) 82 VenR 5 CR NR*
Trisomy 12
Del(13q)

NR WT

Case 6 (1) 65 Ibrutinib 2 PR 20 mo** Negative NR WT

Case 7 (1) 63 Ibrutinib 3 PR 36 mo Trisomy 12 NR NR
FCR, fludarabine; cyclophosphamide, rituximab; Ven-R, venetoclax, rituximab; Pirto, pirtobrutinib; PR, partial response; CR, complete response; mo, months; NR, not reported; DOR, duration
of response; M, mutated; UM, unmutated; WT, wild type. *Ongoing after 5 months in CR. **Lost in follow-up after 20 months.
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However, cytogenetic examination confirmed the selection of a

clone from the previously described population, with del(13q) and

no TP53 disruptions.

After four months, due to symptomatic lymph node

enlargement, the patient began second-line therapy with

Venetoclax-Rituximab in July 2022. Initially, he responded

clinically, but by February 2023, elevated LDH levels and new

lymph node enlargement raised suspicion of RT. A PET/CT scan

revealed numerous hypermetabolic adenopathies (SUV max 20)

involving both major lymphatic regions above and below the

diaphragm. An excisional biopsy of a laterocervical lymph node

in February 2023 showed nodal involvement of a peripheral B-cell

lymphoproliferative disorder, predominantly consisting of

paraimmunoblasts with intermediate proliferative kinetics (Ki-67

40%). The growth pattern in confluent nodules, alongside the

cytology of the lymphoid population, confirmed the diagnosis of

A-CLL. After a multidisciplinary discussion, therapy with

pirtobrutinib was initiated in March 2023, leading to rapid PR.

Venetoclax was reintroduced in June 2023, followed by rituximab.

The triplet regimen was well tolerated, with neutropenia G2 as the

main observed hematological complication. However, the patient

had pre-existing moderate hypogammaglobulinemia. After four

months of treatment, while maintaining a partial response, he

developed pneumonia requiring hospitalization, complicated by

severe hyponatremia, and subsequently passed away.

3 Case 2

A 52 year-old woman attended our institution in March 2020

after progressive enlargement of laterocervical and submandibular

lymphadenopathies over the previous two years. A PET-CT scan

revealed SUVmax of 8 in several supra- and sub-diaphragmatic

lymphadenopathies. Biopsy of a laterocervical lymph node

performed in another institute reported B cell characterized by

medium to large blasts with a diffuse growth pattern and confluent

nodular aggregates, positive for CD5 and CD23, indicating RT,

despite blood tests, clinical presentation, and PET-CT findings were

not suggestive for aggressive disease (Figure 1). The revision of the

histological section performed at our Institute and the bone marrow

(BM) biopsy showed a pattern consistent with A-CLL. FISH

analysis showed del(11q) and del(13q), while TP53 and NOTCH1

were not mutated. Peripheral blood testing for IGHV gene status

showed an unmutated state (100% homology). The patients

commenced observation.

By July 2020, there was a progressive increase in lymphocytosis

and adenopathies and in October 2020 FCR (fludarabine,

cyclophosphamide and rituximab) therapy was started since at that

time the national drug agency reimbursed ibrutinib only for patients

with more than 65 years old. Despite initial response, the end of

treatment evaluation showed a progressive disease. Another excisional

biopsy confirming A-CLL was performed in March 2021, the patient

underwent treatment with ibrutinib in July 2021, reaching partial

response (PR) after 1 year of treatment. However, in November 2022,

increased lymphocytosis was observed, along with severe anemia and

thrombocytopenia, leading to treatment discontinuation and switch to

Ven-R, achieving PR due to persistent iliac lymph nodes while MRD
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testing on peripheral blood (PB) and BMwere undetectable. Given the

good response to the ongoing therapy, the search for a MUD donor

was opened in June 2023.

Notwithstanding, in January 2024, a 5cm swelling appeared in

the right iliac area. PET-CT showed increased uptake and size of

supra- and subdiaphragmatic lymphadenopathies with a SUV max

of 7.8 at the inguinal level, where a biopsy of the left inguinal

lymphadenopathy confirmed A-CLL.

Given the progressive disease, the patient began Pirtobrutinib in

March 2024, that was added to the ongoing therapy (Ven-R). By

August 2024, at the 6-month mark from the start of therapy, a

complete response (CR) with undetectable MRD4 on PB and

detectable MRD4 on BM was documented, and the patient was

admitted for allogeneic stem cell transplantation (Allo-SCT) in

early October 2024.

4 Discussion

In this article we present 2 different cases of A-CLL in order to

explore the diagnostic and therapeutic challenges of this limited

group of patients, of whose we have few data, especially in the new

era of targeted agents.

Regarding diagnostic issues, as illustrated in the second case,

initial histological assessment suggested RT rather than A-CLL.

This highlights the difficulty in distinguishing between aggressive

transformations of CLL, which can often mimic one another in

presentation, underlining the need of expert hematopathological

evaluation (10). Additionally, the use of PET-CT and LDH values in

differentiating A-CLL from other aggressive forms of CLL remains

limited and can be misleading (11, 12), as suggested in the first

clinical case, in which despite a SUV max of 20 and elevated LDH,

the final diagnosis was not RT.

Regarding therapeutic approaches, both patients experienced

early relapse during treatment with VenR. However, when

pirtobrutinib was combined with VenR, a new clinical response

was observed. It remains unclear whether this reflects a true

synergistic effect or whether the predominant role was played by

the introduction of pirtobrutinib. In the first case, VenR was added

after the patient had already achieved a partial response with

pirtobrutinib, making it difficult to determine the specific

contribution of each agent. In the second case, pirtobrutinib was

introduced when the patient was beginning to progress on VenR,

leading to an excellent response with CR and uMRD4 in the PB.

These results allowed her to undergo for an Allo-SCT, after a careful

evaluation of both the risk of transplant-related mortality and the

risk that, in the event of a relapse or progression to RT, there would

be few remaining viable strategies to guarantee disease remission,

i.e. bispecific antibodies or CAR T-cell.

Pirtobrutinib, a non-covalent BTKi (ncBTKi), was investigated

in the phase I/II BRUIN trial, including 317 patients with relapsed/

refractory (R/R) CLL/SLL (13). Among these heavily pre-treated

patients (median prior lines of therapy: 3, range 1-11), the overall

response rate (ORR) was 82.2%. Median progression-free survival

(PFS) was 19.6 months at a median follow-up of 19.4 months, with a

reduced PFS of 13.8 months among patients treated with all five

classes of CLL therapy (BTKi, anti-BCL2, PI3K inhibitors,
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chemotherapy and an anti-CD20 antibody). Patients with high-risk

genetic features had a median PFS of 16.9 months for TP53

mutations or del(17p) and 18.7 months for unmutated IGHV.

Giving these data, pirtobrutinib should be considered a valuable

option in selected cases to achieve remission in heavily pretreated

patients eligible for allogenic stem cell transplantation. In addition,

in the phase 1b portion of the BRUIN study patients were eligible

for the combination of pirtobrutinib with venetoclax ± rituximab

(14). In this case prior cBTKi therapy was allowed but not prior

venetoclax. Promising efficacy results were shown with 100% ORR

and 70% uMRD rate at cycle 13. In contrast, the presented cases

showed a favorable clinical response even if they had already

received the VenR combination.

The role of CIT (in our case FCR) as a first-line treatment for A-

CLL, as supported by existing literature, warrants reevaluation (2).

The inherent genetic heterogeneity and the high-risk profile

associated with A-CLL, often characterized by TP53 mutations

and complex karyotype, suggest that chemoimmunotherapy may

not provide adequate control or may worse the genome instability

of the disease (2, 5). On the other hand, novel therapies, such as

BTK and BCL2 targeted agents, remain unexplored in A-CLL and

only limited to few case reports (6–9) (Table 1).

In contrast, many new drugs for RT have been studied, from the

addition of new molecules such as venetoclax or polatuzumab to the

backbone therapy based on R-CHOP or R-DaEPOCH, to multi-

agent chemo-free therapies, check-point inhibitors, bispecific

antibodies and CAR T-cell therapy, which have proven efficacy

(15–18). However, no clinical trials specifically include A-CLL, so it

remains unclear whether this form of CLL benefits more from CLL

traditional regimens or from CHOP-based chemoimmunotherapy

regimens as in RT.

The choice to add pirtobrutinib to the ongoing Ven-R regimen

in case 2 derives from the in vitro synergistic effect and

mitochondrial priming of BTKi combined with venetoclax

(19, 20) and the preliminary data of the ongoing phase II trials

on triplet regimens (BTKi + anti-BCL2 + anti-CD20 monoclonal

antibodies) in CLL, showing high rates of undetectable MRD

remissions both in first line and relapsed/refractory (R/R) setting

(21–23). Obinutuzumab, ibrutinib and venetoclax was investigated

in a phase II trial in 25 treatment naïve (TN) and 25 R/R patients

with CLL, showing 67% and 50% uMRD4, respectively (22).

Similarly, a phase II study of obinutuzumab, acalabrutinib and

venetoclax in 45 R/R patients achieved uMRD4 in PB in 93.3% of

cases, including 94% of patients previously exposed to venetoclax/

BTKi and 93% with TP53 mutations (23). Another phase II trial of

zanubrutinib, obinutuzumab, and venetoclax in 39 TN patients

resulted in uMRD4 in 95% of PB and 89% of BM samples (21).

Finally, the triplet combination of ncBTKi pirtobrutinib with

venetoclax and obinutuzumab in TN patients is currently under

investigation, and impressive preliminary data were presented at

ASH2024 by N. Jain, with 100% uMRD4 in PB and 96% uMRD4 in

BM after 1 year of therapy, showing promising results for the nearly

CLL future especially in high risk (24).

In conclusion, A-CLL still remains one of the most relevant

unmet clinical need in the CLL field due to its low incidence and

difficulties with diagnosis and treatment. Given the findings of our
Frontiers in Hematology 05
case reports, the few cases reported in the existing literature

(Table 1), and the results of the ongoing trials, prospective

evaluation of novel therapies including triplet combinations for

A-CLL may be warranted.
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