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Abstract

Aim: To present the evolution of our patients treated with checkpoint inhibitors before high-dose chemotherapy
and autologous stem cell transplantation (ASCT) and to compare the results with data from the literature.

Material and methods: We evaluate 3 patients with relapsed/refractory Hodgkin's Lymphoma, who failed to
achieve complete remission after 2 or more lines of salvage chemotherapy and were treated with anti PDI
inhibitors as a bridging therapy to autologous stem cell transplant. To evaluate the treatment response, we used
PET CT scan before and 100 days after ASCT.

Results: In our study, heavily pre-treated and chemo-refractory patients had increased response rates to
conditioning chemotherapy followed by ASCT given after exposure to immune-checkpoint inhibitors. All 3
patients remain in complete response at 14 months, 20 months and respectively 32 months of follow-up.

Conclusions: High-dose chemotherapy and ASCT can be curative for many patients with relapsed or refractory
Hodgkin'’s Lymphoma (HL), but the outcome depends on disease status at ASCT. Patients who have
chemorefractory disease, particularly those who fail more than 2 lines of salvage therapy, are considered poor
candidates for ASCT. Checkpoint inhibitors are routinely employed in relapsed/refractory classical Hodgkin
lymphoma. The results from our center are similar with those from several studies which have suggested that
treatment with anti PD1 can sensitize previously chemorefractory HL patients to subsequent high-dose therapy
and ASCT.
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Introduction

Hodgkin’s lymphoma is one of the most common
malignant conditions in adolescents and young adults.
The majority of cases are cured through standard
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chemotherapy and/or radiotherapy, providing a favorable
prognosis. However, a subset of patients experience
refractory or relapsed disease and poses a great challenge
for the clinician. In recent years immunotherapy,

21



‘.7_[‘5ucwl:ztm Romana
SRJ de Hematologie

Documenta Haematologica -
Revista Romana de Hematologie | 2024, Vol. 2, Nr. 1

particularly checkpoint inhibitors (CPi), has emerged as a
promising  strategy in the management of
relapsed/refractory Hodgkins lymphoma (R/R HL)[1].
Checkpoint inhibitors are a class of immunotherapy drugs
designed to block inhibitory signals in the immune
system, allowing it to recognize and attack cancer cells
more effectively. In HL, the programmed death-1 (PD-1)
pathway is often exploited by cancer cells to evade
immune detection. Pembrolizumab and Nivolumab, both
PD-1 inhibitors, have shown remarkable efficacy in
treating R/R HL. CPi have shown impressive efficacy,
producing significant remission rates with manageable
toxicities [2,3]. Nevertheless, long-term disease control
cannot be guaranteed, and ultimately, most patients
become resistant, leading to disease progression.
Autologous stem cell transplantation remains a standard
of care for eligible patients with R/R HL [5]. However, the
optimal timing and sequencing of therapies, especially in
the era of immunotherapy, have become critical
considerations. Integrating checkpoint inhibitors into the
treatment paradigm prior to ASCT offers several potential
advantages. According to literature data, autologous
hematopoietic stem cell transplantation performed after
anti-PD1 therapy improves progression-free survival
[4,5,6]. We aim to explore the evolving landscape of using
checkpoint inhibitors as a bridge to autologous stem cell
transplantation (ASCT) in patients with R/R HL. Here we
report our center’s experience in heavily pretreated HL
patients undergoing ASCT as consolidation after CPi
therapy.

Patients and Methods

We retrospectively investigated the effectiveness and
safety of ASCT after CPi therapy (Pembrolizumab) in 3
patients with R/R HL. The patients were identified from
the electronic database of our Institute. To be enrolled
patients must have been refractory or relapsed after
standard chemotherapy and they had received at least two
cycles of single agent CPi before proceeding to ASCT.
The diagnosis of HL was established from lymph node
biopsies, in accordance with the 2008 World Health
Organization classification [7]. Responses were assessed
with positron emission tomography (PET) scan and
computed tomography (CT) scan. Responses were
classified according to the Lugano criteria [8,9].
Toxicities were graded according to the National Cancer
Institute Common Toxicity Criteria for Adverse Events

(CTCAE version 5.0). Demographics and patient’s
characteristics were summarized by descriptive statistics.

Results

Three males with age at diagnoses of 17, 22 and 24 years
were identified. According to Ann Arbor classification,
two patients had stage III and one patient had stage 1V;
two patients had B symptoms and bulky disease was
counted in one patient. The study patients were heavily
pretreated with four to six prior therapies, including
Brentuximab Vedotin (BV) in all patients. None of the 3
patients received ASCT before CPi. Patients were
refractory to the first line of treatment (for two patients
ABVD: doxorubicin, bleomycin, vinblastine, dacarbazine
and for one patient OEPA: vincristine, etoposide,
prednisolone, doxorubicin). The given
immediately before CPi was GVD: gemcitabine,
vinorelbine, pegylated liposomal doxorubicin (two
patients) and BV as a single agent (one patient). All three
patients were refractory to the last therapy before CPi
(table 1). Patients received 6, 11 and respectively 24
cycles of CPi therapy (Pembrolizumab). The best

treatment

response obtained with CPi was CR in one patient (figure
1) and PR in two patients. One patient developed grade 2
CTCAE colitis, necessitating corticosteroid therapy,
while the other two patients exhibited grade 1 CTCAE
cholestatic syndrome, as adverse events to CPi treatment.
After 4, 11 and respectively 12 weeks from the last CPi
administration, all 3 patients have received conditioning
chemotherapy followed by ASCT. The disease status
before ASCT was represented by one CR patient, two PR
patients. All patients received LEAM (lomustine
[CCNU], etoposide, aracytin, melphalan) as conditioning
regimen. The hematological recovery was complete in all
patients without any particular or unexpected adverse
events (AE) or cumulative toxicity. Each patient had grade
3 hematological AE (febrile neutropenia). Grade <2 extra-
hematological toxicities occurred in two patients, all
quickly resolved: mucositis, diarrhea, nausea. One patient
experienced severe orthostatic hypotension, which was
resolved with corticosteroid treatment.

The post ASCT response was assessed with PET scan
after 100 days from the HSC reinfusion; all three patients
obtained a CR (two patients converted from PR status).
The follow-up period is 14, 20 and 32 months, time in
which no one patient had disease relap
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Parameters

Patients, n
Age, years
Males, n

Stage disease (ann Arbor), n
111
v

Refractory, n
To first-line therapy
To last line previous CPi

Response to CPi, n
CR
PR

Response to ASCT, n
CR

Frequency

3

17, 22,24

o —

Table 1. Characteristics of patients. CPi- checkpoint inhibitors, CR- complete response, PR- partial response, ASCT-
autologous hematopoietic stem cell transplantation.
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Figure 1. PET scan before (4) and after (B) Pembrolizumab therapy in one of the patients. PET- positron emission
tomography.

Discussion

Given the lack of therapeutic options for patients with R/R
HL until recently, the introduction of CPi can be
considered a breakthrough regarding this subset of
patients. Patients who fail to achieve a complete response
after salvage chemotherapy are poor candidates for ASCT.
In our country Pembrolizumab is reimbursed for patients
refractory after two lines of chemotherapy or are
considered to be ineligible for ASCT. The other,

Nivolumab, can be administered only if the patients
relapse after ASCT. In both scenarios the use of CPi
improved the OS in patients with R/R HL treated in our
center. Although until now there are no randomized trials
to investigate the use and efficacy of CPi before ASCT,
some case series reports have shown that it can be used
with success in prolonging the survival of the R/R HL
population. In our study we found that heavily pretreated
patients have benefited from the use of Pembrolizumab.
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One patient obtained complete response and the other two
achieved only a PR based on the PET/CT scan performed
before the transplantation. Even so all three of them
proceeded to receive high-dose  conditioning
chemotherapy followed by ASCT. The disease assessment
by PET/CT scan at 100-day post-transplantation
procedure has shown the maintaining of CR for the first
patient and moreover the conversion from PR to CR for
the other two. There were no grade 3 or 4 extra-
hematological adverse events reported during the
treatment with Pembrolizumab or after the ASCT which
shows that this sequential therapy can be used safely. In
contrast there are reports that performing Allogeneic Stem
Cell Transplantation after using CPi can increase the risk
for severe veno-occlusive disease and grade IV GvHD
[10,11]. All three patients are still in complete remission
with the longest follow-up being 32 months. The
conversion from PR to CR in two of our patients shows a
paradigm shift meaning that autologous stem cell
transplantation can be successfully used also in patients
who were previously chemoresistant. Despite the small
sample size, our study comes to confirm previous reports
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