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Outcomes of Patients Treated with Brentuximab
Vedotin in Relapsed or Refractory CD30 Positive
Lymphomas; A Single Center Experience

Abstract

Objective: To assess the efficacy of Brentuximab Vedotin + Bendamustine in the management of
relapsed or refractory CD30-positive lymphomas, including classic Hodgkin lymphoma (cHL) and systemic
anaplastic large cell lymphoma (SALCL).

Methodology: An observational retrospective study was conducted at Aga Khan University Hospital,
Pakistan, from January 2021 to June 2022. Eligible participants were aged 17 or older with CD30-positive
disease (cHL or sALCL), having undergone at least one prior chemotherapy regimen and experiencing
relapse or refractory disease. Treatment involved Brentuximab Vedotin + Bendamustine, and patients
were assessed using PET-CT scans.

Results: Twenty-two patients received chemotherapy with Brentuximab Vedotin + Bendamustine,
comprising 19 with Hodgkin lymphoma and 3 with sALCL. Among them, 6 were in relapse, and 16 were
refractory. At the end of treatment, 17 patients achieved complete response, 3 achieved partial response,
and 1 had stable disease, yielding an overall response rate (ORR) of 90.9%. Nineteen patients survived,
while 3 deceased. The median overall survival was 30 months. Commonly encountered side effects,
including nausea, neutropenia, peripheral neuropathy, gastrointestinal disturbances, infusion reactions,
and rash, were generally well tolerated.

Conclusions: Brentuximab Vedotin + Bendamustine demonstrates effectiveness and tolerability in
patients with relapsed or refractory cHL and sALCL, even in heavily pretreated individuals. In middle-
income countries like Pakistan, affordability and accessibility play pivotal roles in determining patient
eligibility for this treatment regimen.
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Introduction

Lymphomas are a type of neoplasm that arises from lymphocytes
and other lymphatic system organs. Lymphomas are divided into
two types: Hodgkin lymphoma (HL) and non-Hodgkin lymphoma
(NHL)." 2 The NHLs are a diverse group of neoplastic diseases.
They are classified as B, T, or natural killer (NK) cell lymphomas.
According to the World Health Organization (WHO).

Of all lymphomas, Hodgkin lymphoma makes up 25%, and non-
Hodgkin lymphoma makes up 75%.% The disease primarily
affects young adults aged 15-30 years 4 and 20-40 years 3; a
second surge is seen in those over 55 years.** There are two
main forms of HL: nodular lymphocyte-predominant Hodgkin
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lymphoma, which accounts for only 5% of cases, and classical
Hodgkin lymphoma (cHL), which accounts for 95% of cases. A
subclass of peripheral T-cell lymphomas, cutaneous and
systemic anaplastic large-cell lymphomas (sALCL), make up 2-
8% of all lymphoid neoplasms. 2 2 Approximately 2% to 8% of
non-Hodgkin lymphomas in adults and 20% to 30% of large-cell
lymphomas in children are caused by primary sALCL*®

Most younger individuals with Hodgkin's lymphoma (HL) can be
effectively treated with front-line medications currently available;
however, up to 30% of them experience refractory disease or
relapse following initial therapy.® The standard treatment
protocol for these patients involves second-line chemotherapy
followed by autologous stem cell transplantation (ASCT), which
boasts a cure rate of 50% to 55%. After completing front-line
therapy, between 40% and 65% of individuals with systemic
anaplastic large cell lymphoma (sALCL) experience disease
recurrence.” Patients with recurrent or refractory disease often
undergo high-dose chemotherapy followed by autologous stem
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cell transplantation, which offers a 5-year progression-free
survival (PFS) rate of up to 56%.%

Since its approval in the late 1990s, rituximab (anti-cluster of
differentiation CD 20), the first monoclonal antibody used in
cancer treatment, has marked the emergence of antibody-based
immunotherapy as a pivotal component in cancer therapies.
These monoclonal antibodies induce complement-dependent
cytotoxicity (CDC) and antibody-dependent cell-mediated
cytotoxicity (ADCC), while also impeding the signalling cascade
initiated by target molecules through specific recognition of
antigens on the surface of target cells. However, unconjugated
monoclonal antibodies typically exhibit poor single-agent
effectiveness and must be used in combination with additional
chemotherapy drugs.®

Numerous alterations have been made to increase the activity of
monoclonal antibodies. One method is to produce antibody-drug
conjugates by coupling cytotoxic medications to tumor antigen-
specific antibodies (ADCs). Theoretically, ADCs can deliver
cytotoxic medications to tumor cells while considerably reducing
systemic toxicity.

A promising target for ADC-based therapy is the cell membrane
protein CD30, which is significantly expressed on a subset of
malignancies, including cHL and sALCL, but not on most normal
cells. Both aggressive lymphomas (cHL and sALCL) carry a poor
prognosis for individuals with refractory or relapsed disease after
initial therapy. Antibody-based therapy using the CD30 antigen
was tried to treat refractory or relapsed cHL and sALCL
considering the expression profile of CD30. Despite the
promising outcomes in preclinical studies on unconjugated anti-
CD30 antibodies in cHL and SALCL', the evidence was
supported by further research, leading to the creation of the anti-
CD30 ADC, Brentuximab Vedotin (BV), which opened up new
therapy options for CD30-positive malignancies.

Because of the recent studies' encouraging outcomes and
ongoing research. In our institution, relapsed refractory cHL and
sALCL patients were given the option of receiving BV, which was
only introduced in January 2021. In this study, we explore the
outcomes of patients treated with BV either alone or in
combination with other chemotherapy (Bendamustine). This
study will serve as a foundation for future projects on the drug.

Methodology

An observational retrospective study was conducted among
patients with classical Hodgkin lymphoma (cHL) or systemic
anaplastic large cell lymphoma (sALCL) treated with
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Brentuximab Vedotin (BV) outside of clinical trials at the Aga
Khan University Hospital, Pakistan from January 2021 to June
2022. The patient list was retrieved from our institute's electronic
database. The study received approval from our institutional
board and ethical committee, and it was carried out in
compliance with the ethical principles outlined in the 1964
Helsinki Declaration and its later amendments. Patients were
consecutively enrolled to avoid selection bias and retrospectively
collect their data.

All eligible patients aged 17 and older with histologically
confirmed CD30-positive disease (either cHL or sALCL), of either
relapsed or refractory nature, and who had received at least one
prior line of chemotherapy were included. Patients who were
CD30 positive but treatment naive were excluded from the study.
No exclusion criteria were determined regarding bone marrow
and other organ function, Eastern Cooperative Oncology Group
(ECOG) performance status, or the total number of previous
therapies received.

Procedures and assessment: All patients underwent pre-BV
assessments, including physical examination, routine
hematology, and biochemistry testing, as well as PET-CT
imaging, before therapy. Response to treatment was assessed
every three to four cycles (clinician preference) with PET-CT and
at the end of treatment. Patients thereafter were monitored with
close follow-up every 1-2 months.

Participants received an infusion of Brentuximab at a dose of 1.8
mg/kg on the first day of every three weeks, either by itself or in
conjunction with Bendamustine at a dose of 90 mg/m2 on the
first and second days of a 21-day cycle (BV+B). Conversely,
when Bendamustine and Brentuximab were coupled, the
number of cycles was limited to six.

The determination of tumor response was based on the revised
response criteria for malignant lymphoma and the Lugano
classification.!" Patients who achieved remission, defined as
complete remission (CR) or partial remission (PR), were offered
an autologous stem cell transplant and further maintenance
therapy with BV (based on patient and physician preference). To
investigate the effectiveness of using the BV + B combination to
treat patients with relapsed or refractory (no complete remission
or relapse within 3 months of front-line therapy) cHL or sALCL,
we measured the complete response (CR) and overall response
rates (ORR), as well as the median overall survival time.
Additionally, we recorded the common adverse events that
occurred during the study.

Statistical analysis using Fisher's exact test and calculated
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survival data using the Kaplan-Meier method. Descriptive
variables were expressed as means and percentages. SPSS
25.0 software was utilized for this purpose.

Results

A retrospective analysis of 22 patients with confirmed
CD30-positive lymphoma who underwent chemotherapy
with Brentuximab Vedotin either alone or in combination
with Bendamustine were enrolled from January 2021 to
June 2022. Of the patients, 59.1% were male and 40.9%
were female, with a median age of 37.5 years (SD+17.6
years, range 17-75 years) (Table ).

Histological confirmation of the type of Ilymphoma
revealed that 19 patients (86.4%) had Hodgkin lymphoma.
While 3 patients (13.6%) had sALCL. 6 (27.3%) were in the
relapsed category, while 16 (72.7%) were of a refractory
nature. PET-CT evaluation before the start of therapy

patients had undergone interim PET-CT for response
evaluation, while 6 (27.3%) patients did not undergo this
evaluation. The response was 12 (75%) patients in CR and
4 (25%) patients in PR. Upon completion of the cycles, an
end-of-treatment PET was done for 21 (95.5%) patients,
while 1 (4.54%) patient did not undergo this evaluation.
The response at the end of treatment was CR in 17
(77.3%) of patients, PR in 3 (13.6%) of patients, and SD in
1 (4.5%) of patients, while the overall response rate (ORR)
was 90.9%.

Of 22 patients, 8 underwent autologous stem cell transplant
(Table 11) 19 (86.4%) survived, with 3 (13.6%) deaths. Median
overall survival was 30 months (24-36 months) (Figure 1).
Disease status upon last hospital visit was CR in 14 (63.6%)
patients, PR in 2 (9.1%) patients, SD in 1 (4.5%) patient, relapsed
in 4 (18.2%) patients, and 1 (4.5%) patient was lost to follow up.

Table |: Patient characteristics. (n=22

showed 13 (59.1%) patients were classified as stage 4, 5 gae?(;g?ters Y]a?;/s
(22.7%) patients as stage 3, 2 (9.1%) patients as stage 2, Male 13 (59.1)
and 2 (9.1%) patients as stage 1. Out of these, 15 (68.2%) Female 9 (40.9)
patients had non-bulky disease and 7 (31.8%) patients had Age, median (SD), years 37.5(17.6)
bulky disease (Table ). Histological confirmation
Hodgkin 19 (86.4)

sALCL 3 (136)

Parameters Value Response to frontline therapy

Gender n (%) Refractory 16 (72.7)

Male 13 (59.1) Relapsed (CR > 1 year) 6 (27.3)

Female 9 (40.9) PET-CT

Age, median (SD), years 37.5 (17.6) Stage 1 2 (9.1)

Histological confirmation Stage 2 2(9.1)

Hodgkin 19 (86.4) Stage 3 5(22.7)

sALCL 3(13.6) Stage 4 13 (59.1)

Response to frontline therapy Disease status upon relapse

Refractory 16 (72.7) Non-bulky 15 (68.2)

-Relapsed (CR > 1 year) 6 (27.3) Bulky 7(31.8)

PET-CT 10 ot

Stage 1 2 (9.1) 1T++++ .

Stage 2 2(9.1) ool

Stage 3 5 (22.7) L

Stage 4 13 (59.1) _

Disease status upon relapse § 087

Non-bulky 15 (68.2) H

Bulky 7 (31.8) 5 0

Treatment Regimen and Response Evaluation:

All patients received Brentuximab Vedotin as standard
chemotherapy alone in 6 (27.3%) cases and combined
with Bendamustine in 16 (72.0%) cases (Table II). The
average number of cycles received was 6, with a range of
1-9 cycles. In terms of response evaluation, 16 (72.7%)
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Figure 1: Median overall survival. (n=22)
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Table Il lists the frequent adverse events that took place
during the study. 31.8% of the patient group, or 7 out of 22
patients, reported having nausea. Similarly, 10 (45.5%)
had neutropenia, 8 (36.4%) had peripheral neuropathy, 6
(27.3%) had Gl problems, 3 (13.6%) had an infusion-
related reaction, and 1 (4.5%) had a rash. None of the
patients had grade 3 or 4 toxicity, and no therapy related
deaths occurred while on treatment.

Table Ill: Treatment related adverse events.

Adverse Events Patients %

Nausea 7 31.8
Fatigue 8 36.4
Neutropenia 10 45.5
P. Neuropathy 8 36.4
Gl 6 27.3
Rash 1 4.5
Infusion related reactions 3 13.6
Death during therapy 0 0

Discussion

Our single-center experience of patients treated with
Brentuximab Vedotin yielded the results that Brentuximab
Vedotin, either alone or in combination with
Bendamustine, is effective in treating CD30-positive
lymphoma. Brentuximab Vedotin (BV) and immune
checkpoint inhibitors (CPIs), two innovative therapeutic
alternatives that have recently been accessible for patients
with relapsed or refractory cHL, have led to significant
CMR rates prior to ASCT, particularly when paired with
chemotherapy.? As a salvage regimen and a bridging
therapy before transplant, there have been various
attempts to combine BV with other chemotherapies, each
of which has demonstrated a varying success rate in
treating both refractory and relapsed Hodgkin
lymphoma.’™®"®  Our study explored the option of
combining it with Bendamustine or using it alone. The
results of previous studies and clinical trials employing the
same medication (BV+B) mainly matched the overall
response rate (ORR) of our study, which was 90.9% with a
CR rate of 77.3%. 158

Approximately 87% of our study population had classical
Hodgkin lymphoma, and 13% had systemic anaplastic
large cell lymphoma (sALCL). Anaplastic large cell
lymphoma is rare, especially in our population, though it is
the most common peripheral T-cell lymphoma (PTCL)
among our demographic.'® 2° Bouabdallah et al observed
a 71% overall response rate (ORR) and 51% complete
response rate (CR) of BV+B as salvage treatment for
relapsed or refractory PTCL (26% sALCL).?" Our study
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showed 3 sALCL patients (13.6%), of whom one was ALK
positive and two were ALK negative. All three had
refractory stage 4 bulky disease, except one patient with
stage 1 non-bulky disease. They all received a
combination therapy of BV+B and achieved complete
remission as observed on PET-CT at the end of treatment.
The patients-maintained remission until their last follow-up
visits and survived without disease relapse.

The study enrolled heavily treated patients who had
relapsed or were refractory to prior chemotherapy
regimens. Research has shown that primary refractory
disease and a short duration between first-line therapy and
relapse can negatively impact the response to salvage
therapy and progression-free survival.?> 2® Despite these
factors, most patients in our study responded positively to
Brentuximab Vedotin, either alone or in combination with
Bendamustine. Specifically, 77.3% of patients achieved a
complete response (CR) by the end of treatment, and
13.6% achieved a partial response (PR). Of those who
achieved a CR, 82.3% maintained that response until the
final follow-up, demonstrating the effectiveness of this
salvage treatment option for this patient population.

The use of Brentuximab Vedotin (BV) in combination with
chemotherapy as the initial salvage treatment has been
extensively investigated in numerous trials, demonstrating
promising results in terms of complete metabolic response
(CMR) rates prior to autologous hematopoietic stem cell
transplantation (ASCT) of up to 83% and 2-year
progression-free survival (PFS) rates ranging from 63% to
81%.'> 151 Obtaining CMR before ASCT is a crucial factor
for improved PFS.'® % 16 To further consolidate the
disease, we offered ASCT to all patients who achieved
durable remission (either CR or PR). In our study, all eight
patients who underwent ASCT had Hodgkin lymphoma.
Prior to the transplant, five of these patients were in CR,
and three were in PR. Following the transplant, six patients
remained in remission and were alive, while two
experienced relapse and died at the time of the last follow-
up.

Regarding the feasibility of stem cell collection during or
after chemotherapy that includes Bendamustine, we had
no difficulties with our patients. After only a few cycles of
treatment, we were able to mobilize and harvest stem cells
from eight patients from whom no stem cells had been
obtained during prior therapy lines.
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Post-transplant, BV maintenance was shown to prolong
progression-free survival (PFS) and event-free survival
(EFS) in high-risk Hodgkin lymphoma.?* Of 8 patients
treated with autologous stem cell transplantation, 3
received BV maintenance and achieved full survival, with
1 relapse of the primary disease.

The  chemotherapy treatment combined  with
Bendamustine was well tolerated by the patients, with only
mild to moderate side effects observed (listed in Table Ill),
none of which were severe enough to require stopping
treatment or modifying the dose in the long term. The most
common side effects included nausea, fatigue, peripheral
neuropathy, Gl upset and neutropenia, which were treated
with symptomatic therapy and GCSF to boost cell counts
for the following cycles. However, another study? found
that Bendamustine and BV treatment caused more severe
toxicity in patients over the age of 60, and we observed
that toxicities were more pronounced in patients over 50
years old. The relatively low level of side effects made this
regimen an ideal choice for outpatient chemotherapy, with
no long-term toxicity observed during the follow-up
period.

The study has certain limitations, which include the collection of data
in a retrospective manner. Additionally, the research has a narrow
focus with a small number of participants and a short follow-up
period, which reduces the applicability of the findings to other
lymphoma types, as most participants had Hodgkin lymphoma and
only a few had sALCL. While the treatment regimen is expensive, it
may be more appropriate for use in relapsed or refractory settings in
underprivileged countries like the one where the study was conducted
than for upfront treatment, although it is also used for the latter.
However, the study's strength lies in the inclusion of patients of all
ages with no consideration for co-morbidities, which reflects real-
world experience. Despite its limitations, this study provides valuable
information on ORR and median OS and is the first of its kind to be
conducted in the local population.

Conclusion

In conclusion, our study offers evidence that Brentuximab
Vedotin, whether administered alone or in combination
with Bendamustine, represents an effective and well-
tolerated treatment option for patients diagnosed with
relapsed or refractory CD30-positive lymphomas.
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