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Anti-PD-1 based therapies and brentuximab vedotin (BV) have significantly improved survival in patients with classic Hodgkin
lymphoma (cHL) and have been incorporated into earlier lines of therapy. However, there is insufficient data regarding the clinical
outcomes in patients who develop refractory disease or who become intolerant of BV and anti-PD-1 therapies (double refractory/
intolerant; DR/INT). Here, we evaluated outcomes in patients with DR/INT cHL from 15 US academic medical centers. A total of 173
patients were identified as DR/INT. The median overall survival from the time of cHL diagnosis (OS-1) was 14.8 years (95% Cl: 10.9-20.9
years) and the 10-year OS-1 estimate was 62% (95% Cl: 52-70%). After accounting for differences in age, patients who underwent
autologous stem cell transplant prior to developing DR/INT had significantly longer OS-1 (HR 0.53, 95% Cl: 0.29-0.96, p = 0.04). Median
OS from time of DR/INT (OS-2) was 7.4 years (95% Cl: 4.3-NR) and the 5-year OS-2 estimate was 57% (95% Cl: 48-66%). Both anti-PD-1
and BV based therapy rechallenge were effective with median PFS of 237 days (95% Cl: 155-357 days) and 183 days (95% Cl:
108-273 days), respectively. Finally, advanced therapy options such as CD30 directed chimeric antigen receptor T-cell therapy and
allogeneic stem cell transplant after DR/INT were associated with improved OS-2 (p < 0.001). To our knowledge, this represents the
largest cohort of patients with DR/INT cHL. OS-2 will serve as a benchmark for future studies aiming to improve survival in DR/INT cHL.
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INTRODUCTION

Classic Hodgkin lymphoma (cHL) is a curable B-cell malignancy;
however, approximately 10-15% of patients will experience
refractory disease to front-line chemotherapy with adriamycin,
bleomycin, vinblastine, and dacarbazine (ABVD) and an additional
20% will develop disease relapse [1-3]. The introduction of novel
therapies such as brentuximab vedotin (BV) and anti-PD-1 agents
(nivolumab and pembrolizumab) have significantly improved
outcomes in relapsed/refractory (r/r) cHL [4-10].

Multiple studies have demonstrated improved clinical outcomes
with moving these novel therapies into front-line treatment
regimens [11]. For example, BV combined with adriamycin,
vinblastine, and dacarbazine (BV-AVD) improved progression free
survival (PFS) and overall survival (OS) compared to ABVD
chemotherapy in front-line cHL (ECHELON-1) [12, 13]. Recently,
nivolumab combined with AVD chemotherapy demonstrated

improved PFS compared to BV-AVD in front-line therapy for cHL
[14]. Additionally, multiple combinations of these novel agents
with chemotherapy have demonstrated improved response rates
and PFS when used for second-line therapy prior to autologous
stem cell transplant (ASCT) consolidation [15-19].

As more patients are treated with BV and anti-PD-1 therapies in
earlier lines of therapy, it has become important to understand the
clinical course of patients who are refractory to these agents
(double refractory, DR) or who become intolerant of these
therapies due to side effects (intolerant, INT) [20]. There are
currently no data characterizing outcomes for these patients, and
the optimal management of DR/INT cHL has not been defined.
Therefore, we conducted a large retrospective database analysis
from 15 academic medical centers in the United States to better
describe outcomes for these patients and elucidate potential
therapeutic options after developing DR/INT cHL.
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PATIENTS AND METHODS
Patient population
This is a retrospective study of patients with a history of cHL who
developed DR cHL or became INT of BV or anti-PD-1 therapy. Patients were
adults (age = 18 years) at the time of DR/INT. Patients who were treated
with BV and anti-PD-1 therapy between 1/1/2011 and 12/31/2021 were
included from 15 U.S. academic medical centers. DR was defined as
treatment failure (evidence of progression by imaging or biopsy) during
therapy or within 3 months of the last dose of both BV and anti-PD-1
therapy. INT was defined as any toxicity limiting further cycles of BV or
anti-PD-1 therapy. Patients with INT were either intolerant to both BV and
anti-PD-1 therapy or intolerant of one therapy and refractory to the other.
Data were retrospectively collected from the electronic medical record at
each participating center after institutional review board (IRB) approval. The
Ohio State University collected de-identified data from all participating
centers after appropriate approvals and data use agreements were arranged.
The study was performed in accordance with the Declaration of Helsinki.

Data collection

Patient and treatment characteristics recorded included baseline clinical
characteristics, response to front-line therapy, characteristics surrounding
initial BV and anti-PD-1 based therapy, details of progression or
intolerance, timing of ASCT with respect to DR/INT, subsequent therapies
and disease response, and overall survival (OS). Response was defined by
either radiologic assessment or clinical documentation as complete
response (CR), partial response (PR), stable disease (SD), or progressive
disease (PD) [21].

Endpoints

The primary endpoints were assessment of OS from time of cHL diagnosis
(0S-1) and from DR or INT (OS-2). Secondary endpoints included
description of patient characteristics developing DR or INT cHL, estimate
of OS comparing DR versus INT, and estimate of OS stratified by prior ASCT
at the time of DR/INT.

Statistical analyses

Time-to-event analyses were evaluated by Kaplan-Meier methodology.
Progression-free survival (PFS) was defined as the time from the
initiation of treatment (with any specific therapy) to the date of
radiologic evidence of disease progression or death. Patients alive and
progression-free at last follow up were censored. INT patients were not
included in PFS analysis for initial BV or anti-PD-1 therapy. OS-1 was
defined as the time from diagnosis of cHL to death or last follow up. OS-
2 was defined as the time from DR/INT to death. Patients alive at last
follow up were censored at that time. Survival curves were compared
between groups using log-rank tests. Cox proportional hazards models
were used to estimate hazard ratios. Center effects were checked using
random effects modeling. All analyses were performed using SAS version
9.4 (SAS Institute, Inc., Cary, NC).

RESULTS

Patient characteristics

A total of 173 patients were identified as having DR/INT cHL across
15 centers. The median age at initial diagnosis was 34 years (range
16-89), 61% were male, and 79% were White. At the time of
diagnosis, the majority (76%) had advanced stage disease and
nodular sclerosing subtype (68%), Table 1. Front-line treatment
was ABVD/AVD in 134 patients (78%), BV-AVD in 15 patients (9%),
BV-nivolumab in 5 patients (3%), other BV combination/mono-
therapy in 10 (5%) and other anthracycline-containing regimens in
9 patients (5%). The majority (58%) had primary refractory cHL
after front-line therapy.

Initial BV and Anti-PD-1 Therapy

Initial BV treatment was after a median of 2 lines of therapy
(LOT) (range 0-7). The majority (61%, n = 105) were treated with
BV monotherapy, followed by BV with chemotherapy (25%,
n=43) and BV-nivolumab (14%, n=25), Table 2. Seventeen
percent (n =30) developed intolerance to BV based therapy,
limiting further cycles. The most common cause of BV
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Table 1. Patient Characteristics.
All Patients  Refractory Intolerant
(DR) (INT)
n=173 n=127 n=46
Age at Diagnosis, 34 (16-89) 33 (16-89) 40 (18-87)
median (range)
Sex, n (%)
Male 105 (60.7) 76 (59.8) 29 (63.0)
Female 68 (39.3) 51 (40.2) 17 (37.0)
Race, n (%)
Caucasian 136 (78.6) 100 (78.7) 36 (78.3)
African American 25 (14.5) 18 (14.2) 7 (15.2)
Hispanic 6 (3.5) 5(3.9) 1(2.2)
Other 6 (3.5) 5(3.2) 2 (4.4)
cHL Subtype
Nodular 118 (68.2) 86 (67.7) 32 (69.6)
Sclerosing
Mixed Cellularity 18 (10.4) 10 (7.9) 8 (17.4)
Lymphocyte Rich 1 (0.6) 1(0.8) 0 (0)
Lymphocyte 6 (3.5) 6 (4.7) 0 (0)
Deplete
Unknown 30 (17.3) 24 (18.9) 6 (13.0)
Stage At Diagnosis
Limited (I-I1) 36 (20.8) 29 (22.8) 7 (15.2)
Advanced (llI-IV) 132 (76.3) 97 (76.4) 35 (76.1)
Unknown 5 (2.9) 1 (0.8) 4 (8.7)
Front-line Therapy
ABVD/AVD 134 (77.5) 96 (75.6) 38 (82.6)
BV-AVD 15 (8.7) 12 (9.5) 3 (6.5)
BV + Nivo 5 (2.9) 5 (3.9 0 (0)
BV +/- Chemo 10 (5.8) 7 (5.5) 3 (6.5)
Other 9 (5.2) 7 (5.5) 2 (44)
Front-line CR
Yes 63 (36.4) 44 (34.7) 19 (41.3)
No 105 (60.7) 81 (63.8) 24 (52.2)
Unknown 5 (2.9) 2 (1.6) 3 (6.5)
Front-line Refractory
Yes 100 (57.8) 77 (60.6) 23 (50.0)
No 71 (41.0) 49 (38.6) 22 (47.8)
Unknown 2(1.2) 1 (0.8) 1(2.2)

Baseline characteristics of patients with DR/INT classic Hodgkin lymphoma
stratified by DR or INT.

DR Double Refractory, INT Intolerant, cHL Classical Hodgkin Lymphoma,
ABVD Adriamycin, Bleomycin, Vinblastine, Decarbazine, BV Brentuximab
Vedotin, Nivo Nivolumab, CR Complete Response.

intolerance was peripheral neuropathy (57%, n = 17). Regardless
of LOT or treatment modality, the ORR with BV based therapy
was 56% (21% CR, 35% PR). Excluding patients who discon-
tinued therapy due to intolerance, the median PFS with BV
based therapy was 166 days, (95% Cl: 138-187 days). The
majority (66%, n=114) were refractory to or intolerant of BV
prior to receiving an ASCT.

Initial anti-PD-1 therapy was after a median of 3 LOT (range
0-12). Nivolumab was more commonly utilized (72%, n=124)
compared to pembrolizumab (28%, n = 49), Table 2. The majority
(78%, n=134) were treated with anti-PD-1 monotherapy,
followed by BV-nivolumab (15%, n=25), anti-PD-1 therapy
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Table 2. Initial BV and Anti-PD-1 Therapy.
Brentuximab Vedotin
n=173
Prior LOT (median, range) 2 (0-7)
Regimen
BV 105 (60.7)
BV + Chemo 43 (24.9)
BV + Anti-PD-1 25 (14.4)
Best Response
CR 37 (21.4)
PR 60 (34.7)
SD 21 (12.1)
PD 45 (26.0)
Unknown 10 (5.8)
PFS (days, median, 95% Cl) 166 (138-187)

Treatment characteristics for initial brentuximab vedotin and anti-PD-1 therapy.

Anti-PD-1

n=173
Prior LOT (median, range) 3 (0-12)
Regimen
Anti-PD-1 134 (77.4)
Anti-PD-1 + Chemo 2(1.2)
BV + Anti-PD-1 25 (14.5)
Other Combination 12 (6.9)
Best Response
CR 32 (18.5)
PR 63 (36.4)
SD 33 (19.1)
PD 37 (21.4)
Unknown 8 (4.6)

PFS (days, median, 95% Cl) 225 (179-265)

BV Brentuximab Vedotin, LOT Lines of Therapy, Chemo Chemotherapy, CR Complete Response, PR Partial Response, SD Stable Disease, PD Progressive Disease,

PFS Progression Free Survival, C/ Confidence Interval.

combined with investigational immunomodulatory therapy (7%,
n=12), and anti-PD-1 combined with chemotherapy (1%, n =2).
Fourteen percent (n=24) developed intolerance to anti-PD-1
based therapy, limiting further cycles. The most common cause of
anti-PD-1 intolerance was immune related adverse events (83%,
n = 20). Regardless of LOT or therapy combination, the ORR with
anti-PD-1 based therapies was 55% (19% CR, 36% PR). Excluding
patients who discontinued therapy due to intolerance, the median
PFS was 225 days, (95% Cl: 179-265 days). Fifty-two percent
(n =90) were refractory to or intolerant of anti-PD-1 therapy prior
to receiving an ASCT.

Double Refractory and Intolerant cHL

The majority of the cohort (73%, n = 127) developed DR disease,
while a minority (27%, n = 46) were intolerant of either BV or anti-
PD-1 therapy. There were 8 patients (5%) intolerant of both BV
and anti-PD-1 therapy (included in the INT subgroup), Table 3. The
median years from diagnosis to DR/INT was 3.4 years (range
0.5-23.1 years). The median age at the time of DR/INT was 40
years (range 19-90 years). Median prior LOT at the time of DR/INT
was 5 (range 1-13). The majority (88%, n=153) received
additional therapy after becoming DR/INT.

Impact of ASCT on OS from diagnosis in DR/INT cHL (OS-1)
The median OS from the time of cHL diagnosis (OS-1) was 14.8
years (95% Cl: 10.9-20.9 years) and the 10-year OS estimate was
62% (95% Cl: 52-70%), Fig. 1A. OS-1 was not different between
patients who were DR (median OS-1: 15.0 years) or INT (median
0OS-1: 14.8 years), log rank, p = 0.99, Fig. 1B. We then evaluated the
impact on OS-1 in patients who developed DR/INT cHL but had
not received an ASCT (87 patients, 50.3%) compared to those who
developed DR/INT cHL at any time after an ASCT (86 patients,
49.7%). Patients who had not received an ASCT at the time of DR/
INT were older at initial diagnosis (median 42 vs 31 years,
p <0.001), were more likely to have cHL subtype other than
nodular sclerosing type (p<0.001), had a shorter time from
diagnosis to DR/INT (median 2.1 vs 4.8 years, p <0.001), and had a
lower median LOT at the time of DR/INT (3 vs 6 LOT, p <0.001).
There was no association between primary refractory cHL and
receipt of ASCT (p = 1.0).

Patients who developed DR/INT at any time after ASCT had a
significantly longer OS-1 compared to DR/INT who had not
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Table 3. Double Refractory Characteristics.
All patients
n=173

Age At DR/INT, (median, range) 40 (19-90)
DR/INT

Double Refractory 127 (73.4)

Intolerant 46 (26.6)
Years From Diagnosis, (median, range) 3.4 (0.5-23.1)
Prior LOT (median, range) 5(1-13)
Prior ASCT at DR/INT

Yes 86 (49.7)

No 87 (50.3)
Treatment After DR/INT

Yes 153 (88.4)

No 20 (11.6)
BV Therapy After DR/INT

Yes 41 (23.7)

No 132 (76.3)
Anti-PD-1 Therapy After DR/INT

Yes 63 (36.4)

No 110 (63.6)
Treatment characteristics for patients with DR/INT classic Hodgkin
lymphoma.

DR Double Refractory, INT Intolerant, LOT Lines of Therapy, ASCT
Autologous Stem Cell Transplant, BV Brentuximab Vedotin.

received ASCT, with a median OS-1 of 19.1 years (95%Cl 14.4-NR)
versus 8.6 years (95%Cl 5.4-15.0), respectively (HR 0.33, 95% Cl:
0.19-0.57, log-rank p < 0.001, Fig. 1C). Adjusting for age at DR/INT
did not impact the association between prior ASCT and improved
0S-1 (HR 0.53, 95% Cl: 0.29-0.96, p = 0.04). The 5 and 10-year OS-1
estimates for patients with prior ASCT compared to no prior ASCT
were 91% vs 65% and 73% vs 48%, respectively. There was no
impact of random effect modeling by institution on the
association. In a sensitivity analysis, excluding patients > 65 years

SPRINGER NATURE



T.J. Voorhees et al.

OS probability
o
L
X

0% 173 106 39 11 At risk

o
3
-
o
-
o
N
o

B 100% —
o
80%
70%
60%
50%
40%

OS probability

30%

Ny

20%
10%

6 30 13 5 At risk: INT
0% 127 76 26 6 At risk: DR
0 5 10 15 20

0OS from diagnosis (years)

009
C 100% —— Prior AutoSCT
= No prior AutoSCT

90%

80%
70%
60%
50%
40%

OS probability

30%
20%
10%

86 69 32 8 Atrisk: AutoSCT
0% & 37 7 3 At risk: No AutoSCT
0 5 10 15 20

OS from diagnosis (years)

Fig. 1 Overall survival from diagnosis (0S-1). A the full cohort, (B)
cohort stratified by INT (red) or DR (blue), (C) cohort stratified by
prior ASCT (red) or no prior ASCT (blue) at the time of DR/INT.

old at the time of DR/INT, ASCT remained associated with
improved OS-1 (HR 0.46, 95% Cl: 0.24-0.89, p =0.02), Supple-
mental Fig. 1.

Impact of subsequent therapy on OS from time of DR/INT (0S-2)
The median OS from the time of DR/INT (OS-2) was 7.4 years (95%
Cl: 4.3-NR) and the 5-year OS estimate was 57% (95% Cl: 48-66%),
Fig. 2A. 0OS-2 was not different between DR and INT groups (log
rank, p = 0.33), Fig. 2B. The median LOT after DR/INT was 2 (range
0-14). Sixty-three patients (36%) were rechallenged with anti-PD-1
based therapy and 42 patients (24%) were rechallenged with BV
based therapies after DR/INT. The ORR with anti-PD-1 based
rechallenge was 55% (27% CR, 29% PR). The median PFS with anti-
PD-1 based rechallenge was 237 days (95% Cl: 155-357 days). The
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Fig. 2 Overall survival from the time of DR/INT (0OS-2). A the full
cohort, (B) cohort stratified by INT (red) or DR (blue). C Progression
free survival (PFS) for patients rechallenged with anti-PD-1 based
therapy (red) or BV based therapy (blue).

ORR with BV based rechallenge was 62% (31% CR, 31% PR). The
median PFS with BV based rechallenge was 183 days (95% ClI:
108-273 days). There was no difference in PFS between anti-PD-1
or BV based rechallenge (log rank, p = 0.25), Fig. 2C.

Patients treated with an advanced therapy option such as
allogeneic stem cell transplantation (AlloSCT) or CD30 directed
chimeric antigen receptor T-cell therapy (CD30.CAR-T) had
improved 0OS-2, Fig. 3. Fifty-five patients (32%) received either
AlloSCT or CD30.CAR-T following DR/INT. Two patients received
both an AlloSCT and CD30.CAR-T cell therapy and were grouped
for survival based on their last line of therapy (1 for AlloSCT, 1 for
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Fig. 3 Overall survival from the time of DR/INT (OS-2) stratified by
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therapy (green).

CD30.CAR-T). Thirty-one patients were included in survival analysis
for AlloSCT, 24 patients with CD30.CAR-T, and 118 patients did not
receive either therapy. The median time from DR/INT to AlloSCT
and CD30.CAR-T was 183 days (95% Cl: 38-1801 days) and
255 days (95% Cl: 79-1540 days), respectively.

Disease status at AlloSCT included CR (61%), PR (23%), and SD
(16%), Supplemental Table 2. The majority (87%, n = 27) received
reduced intensity conditioning. Donor specific details included
peripheral blood donor source in all patients, 67% (n=21) had
>8/8 HLA match, 23% (n=7) haplo-identical match, and 10%
(n=3) <8/8 HLA match. The majority of patients (68%, n=21)
received post-transplant cyclophosphamide graft versus host
disease (GVHD) prophylaxis. Eleven patients (35%) developed
acute GVHD, and 18 (58%) patients developed chronic GVHD,
Supplemental Table 3.

The median age at DR/INT across the three treatment cohorts
(AlloSCT vs CD30.CAR-T vs Neither) was 32 years (95% Cl: 20-65
years) vs 36 years (95% Cl: 24-62 years) vs 44 years (95% Cl: 21-89).
The three-year OS-2 estimates for AlloSCT vs CD30.CAR-T vs
Neither were 92.9% (95%Cl: 74.3-98.2%), 85.2% (95%Cl:
60.5-95%), and 522% (95% Cl: 41.1-62.2%), respectively,
p <0.001. Adjusting for age and prior LOT at the time of DR/INT
did not impact the association of AlloSCT and CD30.CAR-T cell
therapy with improved OS-2 (age and LOT adjusted p = 0.02).

DISCUSSION

To our knowledge, this is the largest cohort of patients refractory
to, or intolerant of BV and anti-PD-1 therapy. This analysis provides
several new survival benchmarks in cHL patients who are DR/INT.
Both OS-1 (survival from diagnosis) and OS-2 (survival from DR/
INT) were longer than anticipated. Patients who developed DR/INT
post-ASCT had a significantly longer OS-1 as compared to patients
who developed DR/INT and had not received an ASCT.
Rechallenge with both anti-PD-1 based therapies and BV based
therapies induced clinical responses and remissions; however,
median PFS was less than a year from re-challenge. OS-2 serves as
an important benchmark of survival for patients with DR/INT cHL.
Finally, advanced therapies such as alloSCT and CAR-T cell therapy
were associated with improved OS after developing DR/INT cHL
(0S-2).

Several studies have evaluated OS trends in patients with cHL
who progress after ASCT [22-24]; however, this is the first study to
specifically identify and describe the highest-risk subset of
patients (i.e., patients with DR/INT cHL). Desai et al evaluated
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1158 patients with r/r cHL with disease recurrence following ASCT
and found a median OS of 9.5 years in the modern era of BV and
anti-PD-1 therapy; however, many of these patients were BV and/
or anti-PD-1 therapy naive [23]. In the present study, we
demonstrated that patients developing DR/INT continue to have
the opportunity for long survival with a median OS-2 of 7.4 years.
This new benchmark of survival after DR/INT (OS-2) is critical to
evaluating the benefit of novel therapies in the future.

We observed a considerable difference in OS-1 in patients who
developed DR/INT cHL after ASCT compared to those developing
DR/INT and not previously treated with ASCT. The majority of data
supporting the use of ASCT in r/r cHL as consolidation after high
dose chemotherapy comes from the pre-novel agent era [25-28].
Schmitz et al published the only randomized data for ASCT in r/r
cHL demonstrating an improvement in time to treatment failure,
but interestingly, no OS benefit. Despite the lack of clear OS
benefit, ASCT consolidation has been the standard of care
following second-line chemotherapy for r/r cHL in the United
States and many other countries for the past two decades. Here,
we demonstrated that in patients with DR/INT cHL, those patients
able to undergo an ASCT prior to DR/INT had a significantly longer
0OS-1. This finding is potentially confounded by disease biology,
chemo-sensitive nature of disease, and comorbidities of individual
patients. However, this finding is still of interest as BV and anti-PD-
1 therapies have moved earlier in lines of therapy both in the
front-line (ECHELON-1 and SWOG 1826) and at first relapse.
Additionally, the role of ASCT consolidation is being challenged in
clinical trials incorporating anti-PD-1 based therapies for salvage
therapy (NCT03618550). Future randomized prospective clinical
trials will be needed to evaluate the role of ASCT following anti-
PD-1 and BV based therapies.

Limited data exists supporting the role of BV and/or anti-PD-1
therapy rechallenge in patients with DR/INT cHL. Bartlett et al.
reported a cohort of 21 patients with r/r cHL rechallenged with BV,
demonstrating an ORR of 60% and CR rate of 30% [29]. Manson
et al reported a small cohort of 7 patients with r/r cHL who
stopped anti-PD-1 therapy in a CR, relapsed, and were re-
challenged with anti-PD-1 therapy demonstrating five complete
remissions and 1 partial remission [30, 31]. Finally, Armand et al
reported a cohort of 20 patients from KEYNOTE-87 who achieved
CR with their first pembrolizumab course and were later re-
challenged with pembrolizumab at relapse, observing an ORR of
74% and CR rate of 37% [6]. Notably, these studies did not
evaluate patients re-challenged after prior refractory disease or
intolerance. The current study includes the largest cohort of
patients rechallenged with either BV or anti-PD-1 based therapies.
We observed an ORR of 62% with BV based rechallenge and an
ORR of 55% with anti-PD-1 based rechallenge. Median PFS was
similar with either BV or anti-PD-1 based rechallenge, 183 and
237 days, respectively. This data supports a role for either BV or
anti-PD-1 based therapy rechallenge as a bridge to other
therapies, though few long-term responses were observed with
either BV or anti-PD-1 based rechallenge.

Patients with multiply relapsed DR/INT cHL have limited
therapeutic options for long-term disease control and potential
cure. AlloSCT has been well-studied in r/r cHL, demonstrating
promising disease control, though historically complicated by high
non relapse mortality (NRM) [32]. Recently, multiple studies have
demonstrated the ability to decrease NRM with non-myeloablative
conditioning regimens and improved GVHD prophylaxis [33-37].
Here, we confirm excellent long-term disease control with AlloSCT
with a 2-year OS of 93% in patients with DR/INT cHL including
patients entering AlloSCT having not achieved a complete
remission (12/31 patients). Additionally, CD30.CAR-T cell therapy
is an exciting option for patients with r/r cHL. Ramos et al,
demonstrated high disease response rates, ORR 72% and CR rate
59% with CD30.CAR-T [38]. Evaluating patients with DR/INT cHL,
response rates and overall survival of patients treated with
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CD30.CAR-T were excellent with a 2-year OS estimate of 85%.
There was no statistical difference in OS by treatment with AlloSCT
or CD30.CAR-T, though both groups were superior to patients
unable to be treated with either therapy option. While AlloSCT is a
standard of care approach for patients with r/r cHL, CD30.CAR-T is
not FDA approved or commercially available, limiting its clinical
utility at this time.

There are several limitations to the current study. This was a
retrospective, real-world analysis from multiple academic institu-
tions, which could lead to recall bias, missing data, and/or the
presence of unmeasured confounders. Treatment was not
standardized across centers, and certain therapeutic pathways
may have been favored in one institution over others. However,
we found no center effect and attempted to control for
confounding variables. Finally, we did not collect the number of
cycles of BV or anti-PD-1 therapies prior to DR/INT.

In conclusion, we report the largest dataset of outcomes for
patients with DR/INT cHL. Despite DR/INT disease, survival is
longer than anticipated for patients, both from diagnosis as well
as from the time of DR/INT. We found that subsequent rechallenge
with BV or anti-PD-1 based therapies after DR/INT did lead to high
clinical response rates, though few long-term remissions. We
demonstrated excellent survival outcomes with patients proceed-
ing to AlloSCT and/or CD30.CAR-T cell therapy after developing
DR/INT cHL. Finally, the median OS-2 of 7.4 years serves as an
important benchmark for therapies being evaluated and tested in
patients with DR/INT cHL.
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