 blood advances

REGULAR ARTICLE

Impact of cumulative dose of brentuximab vedotin on outcomes of
frontline therapy for advanced-stage Hodgkin lymphoma

Raphael E. Steiner,' Steven R. Hwang,? Arushi Khurana,” Thomas M. Habermann,? Narendranath Epperla,® Kaitlin Annunzio,’

Pamela Blair AIIen,4 Katelin Baird,4 Darina Paulino,4 Juan Pablo AIderuccio,5 lzidore S. Lossos,5 Kevin David,6 Andrew M. Evens,6
Karan Pandya,® Steven M. Bair,” Manali Kamdar,” Sheeba Ba Aqeel,® Pallawi Torka,® Ryan Lynch,? Stephen Smith,® Lei Feng,'®
Mansoor Noorani," Sairah Ahmed,’ Ranijit Nair," Francisco Vega,11 Susan Wu,'? Penny Fang,12 Chelsea C. Pinnix,'? Jillian R. Gunther,'?
Bouthaina S. Dabaja,'” and Hun J. Lee'

"Department of Lymphoma and Myeloma, University of Texas MD Anderson Cancer Center, Houston, TX; 2Division of Hematology, Mayo Clinic Comprehensive Cancer
Center, Rochester, MN; 3The Ohio State University James Cancer Hospital and Solove Research Institute, Columbus, OH; 4Winship Cancer Institute at Emory University,
Atlanta, GA; 5Division of Hematology, Sylvester Comprehensive Cancer Center, University of Miami, Miami, FL; 6Rutgers Cancer Institute of New Jersey, New Brunswick, NJ;
7University of Colorado Anschutz Medical Campus, Aurora, CO; 8Roswell Park Comprehensive Cancer Center, Buffalo, NY; 9University of Washington Fred Hutchinson
Cancer Research Center, Seattle, WA; and '°Department of Biostatistics, ' ' Department of Hematopathology, and '?Department of Radiation Oncology, University of Texas
MD Anderson Cancer Center, Houston, TX

In the pivotal study ECHELON-1, brentuximab vedotin (BV), doxorubicin, vinblastine, and
dacarbazine (A + AVD) demonstrated superior efficacy compared with bleomycin + AVD for
the treatment of advanced-stage classic Hodgkin lymphoma (cHL). However, there are
minimal available data regarding the frequency of dose reductions or omission of BV

» The majority of patients
with Hodgkin
lymphoma treated in
the real world did not
receive the planned
CDB.

during curative therapy and the potential impact on patient outcomes. In a real-world
analysis, we retrospectively reviewed the characteristics and outcomes of 179 patients with
stage III or IV cHL treated with frontline A + AVD from January 2010 to April 2022.
Treatment consisted of up to 1.2 mg/kg of BV and standard dose AVD IV on days 1 and 15 of
each 28-day cycle for up to 6 cycles. At the time of treatment, the median patient age was
37 years, and a high-risk International Prognostic Score was observed in 46% of patients.
Overall, 91% of patients received 6 cycles of AVD; 55% of patients did not receive the
intended cumulative dose of BV (CDB); 28% of patients received two-thirds or less than
the planned CDB. At a median follow-up time of 27.4 months (95% confidence interval [CI],
24.8-29), the median progression-free survival (PFS) was not reached, and the 12-month PFS
was 90.3% (95% CI, 85.9-95.0). The impact of CDB on PFS was not significant (P = .15),

nor was high CDB significantly associated with increased adverse events. In real-world
experience, A + AVD is a highly effective treatment for patients with advanced-stage cHL,
including for patients with prominent dose reductions of BV.

* There is no significant
association between
the CDB frontline
therapy and PFS.

Introduction

In the pivotal phase 3 study, ECHELON-1, brentuximab vedotin (BV), doxorubicin, vinblastine, and
dacarbazine (A + AVD) demonstrated a survival advantage among patients aged >18 years with stage
Il or IV classic Hodgkin lymphoma (cHL), compared with those who received doxorubicin, bleomycin,
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The data sets used and/or analyzed during this study are available on request from the
corresponding author, Raphael E. Steiner (resteiner! @mdanderson.org).
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The full-text version of this article contains a data supplement.
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vinblastine, and dacarbazine (ABVD).' Consequently, A + AVD is
one of the standards of care for all patients with advanced-stage
cHL. BV is a monoclonal antibody drug conjugated with a
protease-cleavable linker to the microtubule-disrupting agent
monomethyl auristatin E, which targets CD30 on the Hodgkin
lymphoma Reed-Steenberg cell.*

The ECHELON-1 trial showed that adding BV and eliminating
bleomycin from frontline therapy in the A + AVD regimen lowered
the incidence of pulmonary toxicity compared with the ABVD
regimen. However, A + AVD showed higher rates of neutropenia
and febrile neutropenia, which led to the recommendation of
primary prophylaxis with granulocyte colony-stimulating factor
(G-CSF).° Moreover, peripheral neuropathy (PN) occurred more
frequently in patients receiving A + AVD than in those receiving
ABVD, which led to BV discontinuation in 10% of the A + AVD
group in the ECHELON-1 trial.

In a single-center retrospective study of patients with advanced-
stage cHL treated in a real-world setting with A + AVD, 22% of
patients required at least 1 dose reduction of BV, and 46% had at
least 1 dose omission of BV because of various toxicities.® It is
unknown whether the cumulative dose reduction of BV because of
toxicities affects the efficacy and safety of frontline therapy. We
evaluated the safety and outcomes of patients with stage lll-IV cHL
treated with standard-of-care A + AVD in a large real-world analysis
across 9 academic US institutions.

Methods

Patient selection

The study cohort consisted of 179 adult patients (aged >18 years)
with Ann Arbor stage lll or IV cHL treated with frontline A + AVD
unrelated to any trial, as described in the ECHELON-1 trial."> The
A + AVD regimen consisted of 1.2 mg of BV per kilogram of body
weight (mg/kg; maximum dose, 120 mg), 25 mg of doxorubicin per
square meter of body surface area, 6 mg of vinblastine per square
meter of body surface area, and 375 mg of dacarbazine per square
meter of body surface area IV on days 1 and 15 of each 28-day
cycle for up to 6 cycles. Primary prophylaxis with G-CSF was
provided at physician’s discretion. Patients were treated between
January 2010 and April 2022 at 9 US institutions described in
supplemental Table 1 in the supplemental Appendix. Patients were
stratified into 3 cohorts according to the cumulative dose of BV
(CDBY): 1 cohort without dose reduction/omission (12 administra-
tions of BV at 1.2 mg/kg, ie, 14.4 mg/kg) and 2 cohorts of near
equal size with dose reduction/omission of BV: moderately
reduced CDB ranging from 10.56 to 14.1 mg/kg (ie, 73%-98% of
the intended CDB) and severely reduced CDB ranging from 2.4 to
9.6 mg/kg (ie, 17%-67% of the intended CDB).

The study excluded patients treated with BV in 21-day cycles
(rather than the standard 28 days) or an intended dose of BV
above or below 1.2 mg/kg because of potential differences in
safety and efficacy. The study did not include patients who
received BV monotherapy before AVD because of the different
pharmacokinetics and patient populations. The Eastern Coopera-
tive Oncology Group performance status was used to describe
performance status at baseline, and the International Prognostic
Score (IPS) was used to divide patients into prognostic groups.”®
B symptoms are defined as the presence of weight loss (>10% of
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body weight over the past 6 months), drenching night sweats, and/
or fever. Common Terminology Criteria for Adverse Events version
5.0 was used to grade adverse events.'® Events were documented
according to electronic health records. Follow-up data were
collected through August 2022. The study was approved by the
institutional review board at each participating institution and
conducted in accordance with institutional guidelines and the
principles of the Declaration of Helsinki. The institutional review
board approved the request of waiver of informed consent and a
waliver of authorizations because the study does not involve diag-
nostic or therapeutic intervention or any type of direct patient
contact.

Statistical methods

Descriptive statistics are provided, including mean, standard devi-
ation, median, and range for continuous variables, and frequency
counts and percentages for categorical variables. The association
between categorical variables was evaluated using the 2 or Fisher
exact test, and the difference in a continuous variable between
patient groups was evaluated using the Mann-Whitney test. The
primary end point was progression-free survival (PFS), and the
secondary end points were adverse events and overall survival

(0S).

PFS time was calculated from the date of initiation of frontline
therapy to relapse or progression of the disease, death, or last
follow-up. OS time was defined as the time from the start of
frontline therapy to death or last follow-up. Data of patients who
were alive during follow-up were censored at the last follow-up
date. The Kaplan-Meier method was used to estimate PFS and
OS, and the difference in PFS/OS was evaluated using the log-
rank test. The median follow-up time was calculated using the
reverse Kaplan-Meier method.'" Univariable Cox proportional haz-
ards model was fitted for PFS on continuous covariates. Statistical
software SAS 9.4 (SAS, Cary, NC), S-Plus 8.2 (TIBCO Software
Inc, Palo Alto, CA), and SPSS 21 (IBM Corp, Armonk, NY) were
used for all the analyses.

Results

Baseline characteristics

From January 2010 to April 2022, 179 patients at 9 academic sites
in the United States were treated with A + AVD. Overall, 56% of
the patients were men, 73% had stage IV disease, 66% had B
symptoms, 44% had an IPS of 4 to 7, and the median age was 37
years (21% of patients were aged >60 years). Baseline charac-
teristics are shown in Table 1.

Therapy

Overall, 91% of patients received 6 cycles of chemotherapy AVD
(range, 2-6 cycles), 41% had at least 1 dose omission of BV, and
30% had at least 1 dose reduction of BV. Considering the number
of events with dose reduction and omission of BV, 28% of patients
received a severely reduced CDB between 2.4 and 9.6 mg/kg,
27% received a moderately reduced CDB between 10.5 and
14.1 mg/kg, and 45% received the intended CDB of 14.4 mg/kg,
with a median CDB of 13.2 mg/kg for all the patients. There were
statistically significant (P = .0029) differences in the median age
across CDB groups (median age of 52 years [range, 18-79 years]
in the group with CDB between 2.4 and 9.6 mg/kg, 43 years
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Table 1. Patient characteristics

All patients
Characteristics N=179 %
Race White non-Hispanic 124 69
Black or Afro-American 24 13
Asian 6 3
Not available 3 2
Ethnicity Not Hispanic or Latino 157 88
Hispanic or Latino 22 12
Sex Female 79 44
Male 100 56
Subtype of cHL Nodular sclerosis 110 61
Lymphocyte rich 2 1
Mixed cellularity 12 7
Lymphocyte depleted 1 1
NOS 47 26
Nodular sclerosis syncytial variant 3 2
HIV associated 3 2
latrogenic immunodeficiency, EBV* 1 1
Stage 1l 49 27
\" 130 73
ECOG Not available 3 2
0 95 53
1 73 41
2 7 4
3 1 1
B symptoms Absent 61 34
Present 118 66
IPS Oor1 18 10
2o0r3 83 46
4107 78 44
Age, y Median (range) 37 (18-79)
<60 142 79
>60 37 21

EBV, Epstein-Barr virus; ECOG, Eastern Cooperative Oncology Group; NOS, not
otherwise specified.

[range, 21-74 years] in the group with CDB between 10.5 and
14.1 mg/kg, and 29 years [range, 18-76 years] in the group with
CDB of 14.4 mg/kg). Overall, only 4 patients received consolidative
radiotherapy in the first remission.

In addition, 96% of patients received prophylactic G-CSF, with a
median number of cumulative administrations of pegfilgrastim of 12
(range, 1-12).

Further patient characteristics and details regarding CDB are
described in supplemental Table 1 in the supplemental Appendix.

Safety

The safety profiles are summarized in Table 2 and supplemental
Table 2. Overall, any-grade neutropenia was reported in 60%,
and febrile neutropenia was reported in 18% of patients. For the
patients who presented with at least 1 episode of febrile
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neutropenia, the median age was 48 years (range, 18-73 years),
and 88% had received G-CSF in the 15 days before the event.

All-grade PN occurred in 75% of patients, including grade >3 PN
(ie, at least severe symptoms, limiting self-care activities of daily
living) in 12% of patients. The median age of the patients who
experienced grade 3 neuropathy was higher than those without
grade 3 neuropathy (50 vs 36 years; P value = .026).

Higher CDB did not show statistically significant association with
grade >3 neuropathy. The proportion of patients with grade >3
neuropathy was 4% in the CDB 14.4 mg/kg group, 17% in the
CDB 10.5 to 14.1 mg/kg group, and 22% in the group of CDB 2.4
to 9.6 mg/kg group (P = .007). At the last follow-up, 35% of
patients had complete resolution of their PN, and 349% had partial
improvement.

Neuropathy and hematotoxicity/febrile neutropenia were the rea-
sons for dose reduction of BV in 72% and 11% of cases,
respectively, and for dose omission of BV in 60% and 10% of
cases, respectively.

During therapy, 49% had at least 1 emergency department visit
(median, 1 visit [range, 1-9]), and 41% were hospitalized at least
once (median duration of hospital stay of 7.5 days [range, 1-
79 days]). Furthermore, 4 patients presented with grade >3
elevation of lipase, 6 with grade >3 elevation of alanine amino-
transferase, 7% with deep vein thrombosis, and 4% with pulmonary
embolism.

Efficacy

After 2 to 3 cycles of A + AVD, interim positron emission tomog-
raphy/computed tomography (PET/CT) demonstrated that 73% of
patients had a Deauville score'? ranging from 1 to 3, 17% had a
score of 4, 6% had a score of 5, and 4% of patients did not have an
interim PET/CT. At the completion of therapy, the Deauville scores
were 1 to 3 in 75% of patients, 4 in 4%, 5 in 11%, and not available
in 9%. Among the 50 patients who received a severely reduced
CDB of 2.4 to 9.6 mg/kg, 70% had a Deauville score of 1 to 3 at
the interim PET/CT; among them, only 1 patient had a disease
relapse later. There was no statistically significant correlation
between CDB and end-of-therapy Deauville score (P = .45). A
further summary of responses, CDB, and relapses is described in
Table 3.

Overall, disease progression occurred in 22 patients; 82% had
stage IV and a median IPS of 3.5 (range, 0-6; with a median age of
32.5 years [range, 18-75 years]). These patients received a median
CDB of 14.4 mg/kg (range, 3.6-14.4 mg/kg) and had additional
therapy. Among them, 45% had a Deauville score of 1 to 3 at the
interim PET/CT after 2 to 3 cycles of therapy, and 27% had a score
of 1 to 3 at the end-of-therapy PET/CT.

The median PFS was not reached, and the 12-month PFS was
90.3% (95% confidence interval [CI], 85.9-95.0). The median
follow-up time was 27.4 months (95% Cl, 24.8-29). The impact of
CDB on the PFS was not significant (P value = .15) when this
variable was analyzed as a categorical or continuous variable
(Figure 1A).

Alternatively, when comparing patients with full intended dose of
BV with those with any dose reduction of BV, the latter had better
PFS rates, and this difference in PFS was marginally significant (P
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Table 2. Summary of adverse events

Cumulative received dose of BV (mg/kg)

Moderately Severely reduced
Intended CDB reduced CDB of CDB of 2.4-
1= yes; All patients 14.4 mg/kg 10.5-14.1 mg/kg 9.6 mg/kg
Variables 0=no N=179 % n=281 % n=438 % n =50 % P value
Neutropenia grade >3 0 93 52 51 63 23 48 19 38 .0194
1 84 47 30 37 23 48 31 62
Anemia grade >3 0 126 70 60 74 35 73 31 62 2317
1 51 28 21 26 11 23 19 38
Increase of ALT grade >3 0 171 96 80 99 44 92 47 94 .2865
1 6 3 1 1 2 4 3 6
Increase of lipase grade >3 0 93 52 46 57 25 52 22 44 .1289
1 4 2 1 1 0 0 3 6
Thrombocytopenia grade >3 0 167 93 77 95 45 94 45 90 .2546
1 10 6 4 5 1 2 5 10
Constipation grade >3 0 159 89 68 84 41 85 50 100 3515
1 3 2 1 1 2 4 0 0
Nausea grade >3 0 152 85 68 84 39 81 45 90 4496
1 11 6 3 4 3 6 5 10
Vomiting grade >3 0 152 85 68 84 39 81 45 90 .2205
1 9 5 2 2 2 4 5 10
Diarrhea grade >3 0 150 84 68 84 38 79 44 88 .1187
1 10 6 2 2 2 4 6 12
Fatigue grade >3 0 155 87 70 86 39 81 46 92 .3785
1 9 5 2 2 3 6 4 8
Neuropathy grade >3 0 144 80 67 83 38 79 39 78 .0073
1 22 12 3 4 8 17 11 22
Pyrexia grade >3 0 158 88 69 85 39 81 50 100 .2516
1 1 1 0 0 1 2 0 0
Abdominal pain grade >3 0 145 81 67 83 36 75 42 84 .0854
1 15 8 3 4 4 8 8 16
Oral mucositis 0 155 87 67 83 39 81 49 98 1
1 3 2 1 1 1 2 1 2

ALT, alanine aminotransferase.

value .06; supplemental Figure 1 in the supplemental
Appendix). Other analyses comparing different dose groups,
such as a third of intended CDB compared with more than a third
of intended CDB, did not show statistically significant inferior PFS
(supplemental Figures 1-4; supplemental Table 3 in the
supplemental Appendix).

In a subgroup analysis, patients aged <60 years did not show
statistically significant improved PFS compared with patients aged
>60 years (12-month PFS was 89% [95% CI, 83-94] for patients
aged <60 years vs 97% [95% CI, 91-100] for patients aged >60
years) (Figure 1B-C; supplemental Table 4 in the supplemental
Appendix). In a univariate analysis, age at diagnosis did not show
a statistically significant association with PFS (P = .58) or CDB
(P=.66).

7488 STEINER et al

The 24-month OS was 98.5% (95% CI, 96.5-100). Overall, 4
patients died, 1 of stroke and retroperitoneal bleeding (aged 73 years
at time of death; CDB of 9.6 mg/kg), 1 of acute myeloid leukemia
(aged 69 years at time of death; CDB of 7.5 mg/kg), 1 of sepsis
(aged 67 years at the time of death; CDB of 10.8 mg/kg; death
possibly related to complication of a procedure and not associated
with treatment or in the setting of febrile neutropenia), and 1 of
unknown cause (aged 48 years at time of death; CDB of 6 mg/kg).

Discussion

This study presents an overview of the impact of CDB on the safety
and efficacy of the A + AVD regimen in a real-world setting based
on combined data from 9 US academic institutions. Our results
show that reduced CDB neither compromises the efficacy of the
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Table 3. Summary of PET/CT responses and relapses

CDB received, mg/kg

Intended CDB of

Moderately reduced CDB of Severely reduced CDB of

All patients 14.4 mg/kg 10.5-14.1 mg/kg 2.4-9.6 mg/kg
Summary of responses N=179 % Event(s) n=281 % Event(s) n=48 % Event(s) n=>50 % Event(s)

Interim PET/CT 1-3 130 73 10 62 77 8 33 69 1 35 70 1
Deauville score

4 30 17 8 15 19 6 7 15 2 8 16 0

5 11 6 3 2 2 1 5 10 0 4 8 2

NA 8 4 1 2 2 0 3 6 0 3 6 1
End-of-treatment PET/CT 1-3 135 75 6 63 78 5 30 63 0 42 84 1
Deauville score

4 8 4 2 3 4 2 4 8 0 1 2 0

5 19 11 11 10 12 7 5 10 2 4 8 2

NA 17 9 3 5 6 1 9 19 1 3 6 1

Event: relapse during follow-up.
NA, not available.

A + AVD regimen nor affects its safety based on a lack of statis-
tically significant differences in the survival and adverse events
rates between the study groups.

The 6-year follow-up data of the pivotal ECHELON-1 trial showed a
survival advantage in patients treated with A + AVD over those who
received ABVD (6-year OS, 93.9% in the A + AVD group vs 89.4%
in the ABVD group).' The regimen A + AVD will possibly replace
ABVD as the standard-of-care therapy in the treatment of
advanced-stage cHL at many institutions. However, the impact of
CDB on safety and efficacy was not presented for patients in the
ECHELON-1 trial, which is needed to guide clinical decisions.

In the ECHELON-1 trial, among the 662 patients treated with A +
AVD, the median number of doses of BV received was 12 (range,
1-12 doses), and 26% of patients received a dose reduction of
BV.? Similarly, in our real-world setting study, the median number of
doses of BV was 12 (range, 1-12 doses), and 30% of patients had
at least 1 dose reduction of BV.

In our real-world study, 76% of patients who had an interim PET/
CT had a Deauville score of 1 to 3, which increased to 83% at the
completion of therapy. Compared with patients treated with A +
AVD in the ECHELON-1 trial, 89% had Deauville score of 1 to 3 at
the interim PET/CT, and 86% had this score at the completion of
therapy.” The lower complete metabolic response rate in our study
at the end of therapy could be due to the higher proportion of
adults aged >60 years. Nevertheless, the patients in our study
presented a 12-month PFS of 90.3% (95% Cl, 85.9-95.0), which
is comparable with the estimated 12-month PFS of 86% for the
patients treated with A + AVD in the ECHELON-1 trial. The CDB
did not show a statistically significant impact on PFS (P value =
.15), even for patients with severe CDB reduction. More studies
are needed to evaluate how to avoid overtreatment and identify
which patients could benefit from a higher CDB.

In the pivotal phase 2 study by Younes et al, with BV for patients
with relapsed or refractory cHL, the median time to objective
response was 5.7 weeks, and the median time to complete
response was 12 weeks, suggesting that BV works rapidly and that
extended BV may not be as critical.'® cHL has a bimodal age

€ blood advances 26 DECEMBER 2023 - VOLUME 7, NUMBER 24

distribution, peaking first in adolescence or early adulthood and
again in older adults, usually >60 years of age."" Outcomes in
adults aged >60 years with cHL have traditionally been poor, partly
related to poor tolerance to standard chemotherapy. In the
ECHELON-1 trial, 13% of patients treated with A + AVD were
aged >60 years (median age was 35 years [range, 18-82 years]),
which was lower than that in our study (21% of patients aged >60
years; median age, 37 years [range, 18-79 years]).

In a detailed analysis of an older patient (aged >60 years) subset of
the ECHELON-1 study conducted by Evens et al, after a median
follow-up of 60.9 months, the 5-year PFS was 67.1% with A + AVD
vs 61.6% with ABVD (P = .443)."* Overall, A + AVD showed
similar efficacy to that of ABVD, with survival rates in both arms
comparing favorably with those of prior series in older patients with
advanced-stage cHL in the later study.* Compared with ABVD,
A + AVD was associated with higher rates of neuropathy and
neutropenia but lower rates of pulmonary-related toxicity.'* Yet, in
our study, patients aged >60 years did not show inferior PFS
compared with younger patients.

Alternatively, sequential BV-AVD was studied for patients with cHL
aged >60 years with an intended CDB of 10.8 mg/kg. Based on
the intent to treat, the 2-year PFS and OS rates were 84%, and
93%, respectively.'®

Neuropathy is a cumulative expected class effect of microtubule-
binding drugs, such as the microtubule-disrupting agent mono-
methyl auristatin E covalently linked to the immunoglobulin G1
antibody—directed against CD30.

Increased risks of PN are possibly due to overlapping toxicity
between BV and vinblastine.'® Emerging data of BV plus adria-
mycin and dacarbazine without vinblastine suggest that this
regimen may be efficacious in the frontline early-stage Hodgkin
lymphoma with less hematotoxicity and neurotoxicity.'® In an in vitro
study, auristatin E was 52-fold more potent than vinblastine.'” In
addition, the single-center retrospective analysis by Mistry et al
suggests that reduction or omission of vinca alkaloids from initial
chemotherapy does not deleteriously affect outcomes in patients
with lymphoma.’® Consequently, vinblastine is unlikely to add to
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therapeutic effectiveness, although it seems to be additive for
toxicity. Studies are underway, investigating the substitution of
vinca alkaloids with novel targeted agents."®

PN of any grade induced by BV occurred in 75% of the patients in
our study and was the most common reason for dose modification
or discontinuation of BV. In comparison, PN occurred in 67% of
patients in the ECHELON-1 trial.”

In our study, 21% of patients aged >60 experienced grade >3
neuropathy (compared with 12% of all patients) despite decreased
CDB. Similarly, in the study by Evens et al, grade >3 neuropathy
occurred in 18% of patients.'* In contrast, in the phase 2 trial with
sequential administration of BV-AVD and an intended CDB of
10.8 mg/kg for older patients, only 4% of patients experienced
grade >3 neuropathy.'®

The inverse correlation of grade >3 neuropathy and CDB (P =
.007) is possibly due to the limited tolerance of some patients who
experienced severe early neuropathy requiring early dose reduction
or omission of BV. Inversely, patients who did not have severe BV-
induced neuropathy could tolerate high CDB. Moreover, some
patients possibly had preexisting neuropathy, which worsened with
BV and limited the CDB. Finally, severe neuropathy was more
common in older patients, possibly because of more preexisting or
risk factors for neuropathy.

The primary mitigation strategy for neurotoxicity consists of dose
adjustments and treatment discontinuation. In standard-of-care and
clinical trials, neurological symptoms related to BV are mainly self-
reported by patients and not evaluated by electromyography.
Moreover, some clinicians may not adjust doses or discontinue BV
despite PN. Our study showed a dosing variation between the
different institutions, as reported in supplemental Table 1 in the
supplemental Appendix.

Moreover, 18% of our study patients presented at least 1 episode
of febrile neutropenia despite the common use of pedfilgrastim
prophylaxis. In particular, 29% of patients aged >60 years pre-
sented at least 1 episode of febrile neutropenia of any grade
despite decreased CDB. In the study by Evens et al, any-grade
febrile neutropenia occurred in 37% of patients aged >60 years
treated with A + AVD."*

BV combinations have been studied for different cHL populations,
including untreated patients with early stages'®?°>' and pediatric
patients,?? as salvage therapy,”*?* and consolidation therapy after
autologous stem cell transplantation.”® More studies are necessary
to evaluate how to avoid overtreatment and to which extent our
findings can be generalized to other therapeutic regimens that
include BV. As a matter of fact, the retrospective study by Wagner
et al showed that patients with relapsed/refractory cHL treated
with BV maintenance after autologous stem cell transplantation,
similar to the AETHERA®® trial, did not show a statistically signifi-
cant impact of CDB on PFS.?°

Figure 1. PFS based on CDB during A + AVD frontline therapy. (A) All patients,
(B) patients aged <60 years, and (C) patients aged >60 years.
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In the Response Adapted Therapy in Advanced Hodgkin Lym-
phoma trial, the omission of bleomycin from the ABVD regimen
after negative findings on interim PET resulted in a lower inci-
dence of pulmonary toxic effects but not significantly lower effi-
cacy than with continued ABVD.?” A similar PET/CT-directed
study®® with BV instead of bleomycin could potentially allow for
a dose reduction or omission of BV for early responders. In our
study, 76% of patients who had an interim PET/CT scan pre-
sented a Deauville score of 1 to 3 (Table 2). Among the latter,
7.6% had a relapse after receiving a median CDB of 14.4 mg/kg
(range, 4.8-14.2 mg/kg), and no deaths occurred. In comparison,
849% of patients in the Response Adapted Therapy in Advanced
Hodgkin Lymphoma study presented a Deauville score of 1 to 3
at the interim PET/CT. Alternatively, in the ECHELON-1 trial, the
5-year PFS of patients with a Deauville score of 4 to 5 at the
interim PET/CT was 60.6%.° Large prospective studies are
needed.

Considering that neuropathy and hematotoxicity can be dose-
limiting toxicities of BV, this study is the first, to our knowledge,
to evaluate the impact of full vs reduced CDB because of dose
reduction and/or dose omission on the efficacy and safety of A +
AVD. The strengths of our study include the novelty of analyzing
the CDB and its impact on the efficacy and safety of patients with
cHL treated with A + AVD, the inclusion of patients from various
centers, and the availability of granular data. We acknowledge
some major limitations of this study, including its relatively small
population size, with low power to detect the difference in PFS
between the reduced CDB group and the full CDB group
because of the limited number of events observed, short follow-up
time, lack of central radiology review, and retrospective nature.
Moreover, we could not fit the multivariate model because of the
limited number of events. In addition, some clinicians might have
omitted BV if the patients reached complete metabolic response
at the interim PET/CT, creating a bias toward patients with lower
CDB and good PFS.

Considering the increased frequency of neurotoxicity and hema-
totoxicity of A + AVD, our study provides insight into the impact
of dose reduction/omission of BV on efficacy and safety. In this
real-world experience, A + AVD was a highly effective treatment
strategy for patients with advanced-stage cHL, even with dose
reduction/omission of BV. Further studies are needed to refine the
optimal dose of BV in the frontline setting to check whether toxicity
can be reduced without compromising efficacy.
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