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Hodgkin lymphoma: the king of 
immune evasion

• PDL1  and PDL2 
overexpressionàT-cell
exhaustion

• Loss of MHC class I-II 
expressionà»invisible» 
tumor

• Immunosoppressive tumor
microenvironment

Modified from Spinner MA and Advani RA, Exp Opinion on Emerging Drugs 2024





Pembrolizumab2

Nivolumab and pembrolizumab in r/r HL1

Study Study type Setting No. of 
patients

Regimen used, including 
ICIs AEs Efficacy

Armand et al.  
CheckMate 205

Phase 2 r/r HL after ASCT, 3 cohorts:
Cohort A: BV naïve

Cohort B: BV received after ASCT
Cohort C: BV received before 

and/or after ASCT

243 Nivolumab, 3 mg/kg 
every 2 weeks until 

disease progression/ 
unacceptable toxicity

Most common 
Grade III/IV AEs were 

lipase increases (5%), 
neutropenia (3%), and 

ALT increases (3%)

ORR: 69%
(Cohort A: 65%, Cohort B: 68%, 

Cohort C: 73%) 
CR: 16% 

(Cohort A: 29%, Cohort B: 13%, 
Cohort C: 12%)

Chen et al.
KEYNOTE-087

Phase 2 r/r HL, 3 cohorts: 
Cohort 1: Progression after 

ASCT and BV
Cohort 2: Progression after 

salvage chemotherapy and BV 
(ASCT ineligible)

Cohort 3: Progression after 
ASCT without BV

210 Pembrolizumab, 200 mg every 
3 weeks for up to 2 years 

or until disease progression/ 
unacceptable toxicity

Grade 3 AEs in 11%. 
Most common were 

neutropenia and diarrhea

ORR: 71.9% 
(Cohort 1: 76.8%, Cohort 2: 

66.7%, Cohort 3: 73.3%)
CR: 27.6% 

(Cohort 1: 26.1%, Cohort 2: 
25.9%, Cohort 3: 31.7%)

ICIs as a single agent for r/r HL
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Five-year follow-up of KEYNOTE-087 and CHECKMATE 205

Armand P et al, Blood 2023; Ansell S et al, Blood Advances 2023

Outcome Keynote – 087 (Pembrolizumab)

ORR 71.7%

CR 27.6%

PR 43.8%

Median DOR 16.6 mo

Response CheckMate 205 (Nivolumab)

ORR 71.2%

CR 21.4%

PR 49.8%

Median DOR 18.2 mo
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Similarly, favorable results were preliminarily reported with
long-term follow-up of the PD-1 inhibitor nivolumab in a phase
2 CheckMate-205 study.12 One notable difference between the
2 studies is that patients on CheckMate-205 continued treat-
ment until PD, whereas patients on KEYNOTE-087 received a
maximum of 2 years of treatment (for first-course therapy).
Given the overall similarity of long-term PFS and DOR between
the studies and acknowledging the perils of cross-trial com-
parisons, one may reasonably conclude that there is no

apparent benefit of continuing PD-1 blockade treatment
beyond 2 years in patients with R/R cHL.

In conclusion, the current analysis reports long-term data on
patients with R/R cHL treated with PD-1 blockade. This
confirmed the strong activity of pembrolizumab in this setting,
without any new safety concerns. More importantly, it demon-
strates the ability of some patients (approximately one-quarter
of responders and one-half of complete responders) to
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Figure 4. Kaplan-Meier estimates for patients who
received second-course treatment. (A) Duration of the
second response; (B) PFS; (C) OS.
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Immune check-points inhibitors: toxicity

Moral G et al, Cell Rev 2021



Second-line therapy (first salvage) with ICIs

Study Study type Setting No. of 
patients Regimen used, including ICIs AEs Efficacy

Moskowitz et 
al.

Phase 1/2 Initial salvage for r/r HL 91 BV (1.8 mg/kg) and nivolumab 
(3 mg/kg) in 3-week cycles for 

up to 4 cycles

Most common Grade 3 AEs were 
anemia, FN, hypophosphatemia 
and neutropenia (all at 3%); 14% 

of patients had irAEs requiring 
treatment with systemic steroid

ORR: 85%
CR: 67%

Herrera et al. Phase 2 Initial salvage for r/r HL 39 Nivolumab 3 mg/kg Q2W for up to 
6 cycles. After Cycle 6, if CR, 

proceed 
to ASCT; if not, N-ICE for 2 cycles

Most common AEs related to 
nivolumab alone were fatigue 

(28%), rash (18%), fever (15%), 
thrombocytopenia (10%), and 
dyspnea (10%). All Grade 1–2

ORR: Nivolumab alone 
(78%) after N-ICE 

(100%) CR: Nivolumab 
alone (70%) after N-ICE 

(86%)

Moskowitz et 
al. 

Phase 2 Initial salvage for r/r HL, 18 Pembrolizumab 200 mg and GVD 
Q3W for 2–4 cycles. After Cycle 2, 

if CR, proceed to ASCT; if not, 2 
more cycles

Most common AE was elevated 
liver enzymes (13%)

ORR: 100%
CR: 93%

Bryan et al. Phase 2 Initial salvage for r/r HL 23 Pembrolizumab 200 mg and ICE 
Q3W 

for 2 cycles followed by 
pembrolizumab 200 mg for 1 more 

cycle. After Cycle 2, 
if CR, proceed to ASCT

Most common AEs were 
cytopenias, mucositis, 

diarrhea and FN

CR: 97% (2 patients 
with positive PET had 

negative biopsy)

ICI combination therapy for r/r HL

ICI partners: BV or polychemotherapy (ICE, GDP…)



Moskowitz AJ et al, JCO 2021; Moskowitz AJ et al,  ISHL 2022

Part II study: 33 ptsPart I study: 39 pts

Pembro-GVD as first salvage



PFS (part I= ASCT consolidation)

Median follow-up of 30 (range: 2–43) months
The estimated 30-monthS PFS is 96%

Response (%)

CR 92.6%

ORR 100%

* 68 pts evaluable

Toxicity N (%) 

Toxicity G 4-5 2 (3%)

-sepsis 1 (1.5%)

-pneumonitis 1 (1.5%)†

Toxicity G3 29 (40.5%)

-neutropenia 9 (12.5%)

-AST/ALT 7 (10%)

-mucositis 5 (7%)

-anemia 4 (5%)

-lung infection 2 (3%)

-rash 2 (3%)

Pembro-GVD as first salvage

Moskowitz AJ et al, JCO 2021; Moskowitz AJ et al,  ISHL 2022



Mei et al, Blood 2022

Nivo-ICE as first salvage



OUTCOME
End of protocol therapy (43 pts)
ORR 
CR

93%
91%

End of Nivo response (43 pts)
ORR
CR

81%
71%

End of Nivo+ICE response (9 pts)
ORR
CR

100%
89%

2y PFS all patients
2y PFS transplanted patients*
Median follow-up

72%
94%
30.7 months

* 33 PTS (26 AFTER NIVO MONOTHERAPY)

Nivo-ICE: efficacy

Mei et al, Blood 2022



ICI partners: BV or polychemotherapy (mainly AVD)

Frontline trials of ICIs
Study Study 

type Setting No. of 
patients Regimen used, including ICIs AEs Efficacy

Ramchandren et 
al. Phase 2 Newly diagnosed 

advanced-stage HL 51

Nivolumab monotherapy 
(240 mg Q2W for 4 doses) then 
N+AVD, 6 combination cycles 

(12 doses, Q2W) (nivolumab, 240 
mg; doxorubicin, 25 mg/m2; 
vinblastine, 6 mg/m2; and 
dacarbazine, 375 mg/m2)

Grade 3/4 occurred in 59%.
Most common were neutropenia 

(49%) and FN (10%)

ORR: 84%
CR: 80%

Allen et al. Phase 2 Newly diagnosed HL 
Stages I–IV 30

Three cycles of pembrolizumab, 
200 mg Q3W; subsequently, 4–6 

cycles of AVD based on initial stage

Grade IV AEs were neutropenia
(33%), transaminitis (3%), and

sepsis (3%)

CR: 37%
CR after 2 cycles of AVD: 

100%

Bröckelmann et 
al. Phase 2

Newly diagnosed early-
stage unfavorable HL, 

<60 years
110

Group A: 4 cycles of N+AVD (Days
1 and 15 of each 28-day cycle)

Group B: Sequential therapy, starting 
with 4x nivolumab in 2-weekly 

intervals, followed by 2 cycles of 
N+AVD and 

2x AVD. Both groups received 
30 Gy ISRT

Grade III/IV AEs were observed in 
76% (Group A) and 80% (Group

B). 
Most common were 

hematological toxicities: Anemia, 
leukopenia, thrombocytopenia or 

infection

ORR: Group A (100%),
Group B (98%)

CR: Group A (83%),
Group B (84%)

Yasenchak et al. Phase 2 Newly diagnosed 
elderly (≥60 years) HL 21 BV, 1.8 mg/kg + nivolumab, 3 mg/kg 

Q3W for 16 cycles

Most common Grade 3 AEs 
were elevated lipase (19%) and 

peripheral motor neuropathy 
(14%)

ORR: 100% CR: 72%

Cheson et al. Phase 2

Newly diagnosed 
elderly 

(≥60 years) HL or 
unsuitable for ABVD

46 BV, 1.8 mg/kg + nivolumab, 3 mg/kg 
Q3W for 8 cycles

Most common Grade 3 AEs 
were neutropenia (17%) and 

PN (11%)
ORR: 61% CR: 46%

ICI combination therapy for first-line HL



SWOG 1826 trial

Herrera AF et al, ICML 2023



SWOG 1826 trial: baseline characteristics 

Baseline 
characteristics 

N+AVD
n=489
N (%)

BV+AVD
n=487
N (%)

Age, median (range)
12–17 years
18–60 years
≥61 years

27 (12–83)
120 (25)
323 (66)
46 (9)

26 (12–81)
117 (24)
323 (66)
47 (10)

Female sex 218 (45) 213 (44)

Race
White 
Black
Asian
Other/Unknown

375 (77)
57 (12)
11 (2)
46 (9)

364 (75)
56 (11)
17 (3)
50 (10)

Hispanic 68 (14) 59 (12)

BV+AVD, brentuximab vedotin, doxorubicin, vinblastine, dacarbazine; HIV, human immunodeficiency virus; IPS, International Prognostic Score; N+AVD, nivolumab, doxorubicin, vinblastine, dacarbazine. 
Herrera AF. Presented at the American Society for Clinical Oncology Annual Meeting, 2–6 June 2023, Chicago, IL: Oral presentation LBA4.

Baseline 
characteristics 

N+AVD
n=489
N (%)

BV+AVD
n=487
N (%)

Stage
III
IV
Not reported

187 (38)
301 (62)
1 (0.2)

167 (34)
317 (65)

3 (1)

B-symptoms present 286 (58) 274 (56)

IPS score
0–3
4–7

331 (68)
158 (32)

330 (68)
157 (32)

Bulky disease >10 cm 155 (32) 131 (27)

HIV+ 10 (2) 5 (1)

Representative study, inclusive of high-risk patients

Herrera AF et al, ICML 2023



SWOG 1826 trial: toxicity

Herrera AF et al, ICML 2023



SWOG 1826 trial: survival

…to be continued!

Herrera AF et al, ICML 2023



New combos: Favezelimab (anti-LAG-3) + Pembrolizumab

Timmermann et al, ASH 2023



• Phase I/II multicenter, open-label, dose escalation/dose-expansion study: Ruxolitinib was administered
at 3 dose levels: 10, 15 or 20 mg orally twice a day continually with nivolumab at fixed dose 3 mg/kg IV every 2 
weeks

Bachanova V et al, Hematol Oncol 2023

New combos: Nivolumab + Ruxolitinib

Previous treatments N=24

CPI 100%

CPI refractory 78%

Response N=19

ORR 42%

CR 26%

PR 16%

SD 16%

Median DOR 16.5 mo

Median fw 20.7 mo

PFS at 2y 45%



Song et al, Clin Cancer Res. 2022

Gene expression profiling
For gene expression profiling analyses, the Precision Immuno-

Oncology Panel assay consisting of 1,392 genes was used (HTG
Molecular Diagnostics, Inc.), according to the manufacturer’s spe-
cifications. The library was sequenced on the Illumina NextSeq 500
platform (Illumina, Inc.), and data were processed by HTG EdgeSeq
parser software. Log2CPM (counts per million) was used as the
normalized gene expression value in the analysis.

Statistical analysis
A binomial exact test indicated that a sample of 68 patients would

provide 91% power to detect a difference in the ORR of 35% (H0:
ORR, 0.35; the minimal threshold for clinically meaningful benefit)
versus 55% (HA: ORR, 0.55) at a one-sided alpha level of 0.025 and a
95% confidence interval (CI) of 0.425–0.671, when the observed
ORR was 55%.

Efficacy and safety analyses included all patients who received at
least one dose of tislelizumab. ORR and CR rate were assessed and the
95% CIs were conducted using two-sided Clopper–Pearson estima-
tions. Forest plot for the subgroup analyses of patients achieving an
ORR or CR were provided with 95% CI. Time-to-event, including
DOR, PFS, and OS, was estimated using the Kaplan–Meier method,
with 95% CIs calculated by the Brookmeyer and Crowley meth-
od (23). Event-free rates at landmark time points were calculated by
the Kaplan–Meier method, and Greenwood’s formula (24) was used
for the 95% CIs. Patient follow-up was censored at the last adequate
disease assessment before the initiation of subsequent anticancer
therapy for PFS and DOR estimates. For patients who did not have
either a baseline or at least one postbaseline response, assessments
were censored on the first day of study treatment.

Expression levels of biomarkers were dichotomized according to the
median value, where levels below median were assigned to the “low
group” and those above or equal tomedian to the “high group.” For the
mIHC analysis, the distribution of patients with CR and non-CR was
compared across different biomarker groups using Fisher exact test.
For the gene expression profiling analysis, the univariate Cox regres-
sion model was conducted to analyze the association between single
genes and PFS. The genes with a P value <0.05 by the Wald test were
selected as candidates for the biomarker analysis.

Results
Patient characteristics and disposition

A total of 70 patients were enrolled and treated. All patients were
evaluable for the efficacy and safety analyses. The median age was
32.5 years (range, 18–69), and 57% were male. Patients had received a
median of three prior lines of therapy (range, 2–11), with 60%
receiving ≥3 prior lines. Twenty-one (30.0%) patients received previ-
ous radiotherapy. Thirteen (18.6%) patients had undergone prior
ASCT, while the remaining patients (81.4%) were ineligible for prior
ASCT and had received at least two prior systemic regimens for cHL.
Four (5.7%) patients were exposed to BV before study enrollment.
Detailed baseline characteristics have been reported previously (20)
and can be found in Supplementary Table S1. At the final data cut-off
date (November 2, 2020), the 33 (47.1%) patients who were still on
treatment were transferred to the long-term extension study
(NCT04164199). Of the 37 (52.9%) patients who discontinued treat-
ment, the most common causes for discontinuation were disease
progression (n ¼ 24, 34.3%) and AEs (n ¼ 6, 8.6%). The median
study follow-up was 33.8 months (range, 3.4–38.6), and the median
duration of exposure was 119.93 weeks (range, 6.0–167.9).

Efficacy
The ORR was 87.1% (95% CI, 77.0–93.9), with 67.1% of patients

achievingCR and 20.0%achieving PR. Responseswere observed across
all subgroups analyzed (Fig. 1). Of the 13 patients with prior ASCT, 11
(84.6%) achieved a CR and one achieved a PR. CR occurred in all four
patients with previous BV treatment. All patients had reductions in
target lesion burden (Supplementary Fig. S1).
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Figure 2.
Progression-free survival by independent review committee per the Lugano
classification. A, All treated patients. B, Patients achieving CR or PR þ SD. C,
Patients with/without prior ASCT. D, Patients with different number of lines of
prior therapies (<3 vs.≥3). ASCT, autologous hematopoietic stemcell transplant;
CI, confidence interval; CR, complete response; NE, not estimable; PR, partial
response; SD, stable disease.

Song et al.

Clin Cancer Res; 28(6) March 15, 2022 CLINICAL CANCER RESEARCH1150
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Phase II, open-label, single-arm study: 

70 r/r cHL patients: Tislelizumab 200 mg iv, every 3 wks until PD, 
unacceptable toxicity, or study termination. 
Response: ORR 87.1%; CR 62.9% (Song et al. Leukemia 2020)

Median fu 33.8 mo

New CPI: Tislelizumab

• BGB-A317
• humanized IgG4 mAb
• high affinity and specificity for 

programmed cell death protein 1 
(PD1)

• superior antitumor activity 
compared to nivolumab in mice 



lymphodepletion using bendamustine alone before
CD30.CAR-T infusion. None of them showed objective
clinical responses when treated with active disease
(Table 3). All patients treated at UNC who were in CR from
bridging therapy maintained their response at the first

response assessment, with 1 patient still in CR 3 years after
treatment. The 1-year OS for all 41 patients (counting the
patient treated at UNC and subsequently at BCM only
once) was 94% (95% CI, 79% to 99%), and no significant
differences were observed between lymphodepletion reg-
imens (Fig 2A; Appendix Fig A4A, online only).

Three patients died of PD. The 1-year PFS for patients with
measurable disease at the time of treatment was
36% (95%CI, 21% to 51%; Fig 2B) and significantly longer
in patients receiving a fludarabine-based condition-
ing versus bendamustine alone (P 5 .0002; Fig 2C). The
1-year PFS for patients with measurable disease was
41% (95% CI, 24% to 58%) for all patients who received
fludarabine-based lymphodepletion and 61% (95% CI,
35% to 79%) for those who achieved CR as initial response
(Appendix Fig A4B). The median PFS for the 19 patients
with active disease at the time of lymphodepletion/infusion
who achieved CR was 444 days (95% CI, 26 to infinity;
Fig 2D). Ten patients with active disease at the time of
treatment had not experienced disease progression after
therapy at the time of data analysis, including 5 who
continue to be in CR more than a year (15, 16, 16, 22, and
25 months) after initial response assessment (Fig 2E). The

A C

B D ECD8 CD30

FIG 1. Skin rash and biopsy. (A-B) Examples of the characteristic rash that develops in some patients given
CD30-specific chimeric antigen receptor (CAR) T cells (CD30.CAR-T cells). (C-E) Biopsy revealed a spongiotic
dermatitis with occasional eosinophils (epidermal edema with few intraepidermal blisters filled with neu-
trophils and eosinophils, with increased lymphocytes within the papillary dermis and occasional eosinophils
within the deeper dermis surrounding skin adnexa). Immunohistochemistry demonstrated amixed population
of lymphocytes with a CD4:CD8 ratio of approximately 1.5:1. Apart from very rare scattered cells, CD30 stain
was negative. Quantitative polymerase chain reaction for the CD30.CAR transgene was positive in DNA
isolated from biopsy material.

TABLE 3. Clinical Responses in Patients With Measurable Disease at
the Time of Treatment

Response
All Patients
(N 5 37)

Benda
(n 5 5)

Benda-Flu
(n 5 15)

Cy-Flu
(n 5 17)

ORR

CR 1 PR 23 (62) 0 (0) 12 (80) 11 (65)

Response rate

CR 19 (51) 0 (0) 11 (73) 8 (47)

PR 4 (11) 0 (0) 1 (7) 3 (18)

SD 4 (11) 1 (20) 1 (7) 2 (11)

PD 10 (27) 4 (80) 2 (13) 4 (24)

NOTE. Data are No. (%).
Abbreviations: benda, bendamustine; CR, complete response; cy,

cyclophosphamide; flu, fludarabine; ORR, overall response rate; PD,
progressive disease; PR, partial response; SD, stable disease.

Journal of Clinical Oncology 5
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FIG 2. Clinical outcome. (A) Overall survival (OS) for the 41 patients receiving lymphodepletion with bendamustine alone (benda LD), bendamustine and
fludarabine (benda-flu LD), or cyclophosphamide and fludarabine (cy-flu LD). One patient was treated with benda LD before CD30-specific chimeric
antigen receptor (CAR) T cells (CD30.CAR-T cells) only at University of North Carolina and then 2 years later (continued on following page)
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Median follow-up: 533 days; 1-year PFS 36%; 1-year 
OS 94%

Anti-CD30 CAR-T Cell Therapy in R/R HL



High-risk defined by:
primary refractory disease or relapse within 12 months of initial therapy or extranodal involvement at
the start of pre-transplantation salvage therapy

Patients were eligible to receive anti-CD30 CAR T-cell infusion following trilineage haematopoietic
engraftment after BEAM and autologous HSCT

After haematopoietic engraftment, patients received a single intravenous dose of CAR T cells on one of
three dose levels:
dose level 1: 2 × 10⁷ CAR T cells per m²
dose level 2: 1 × 10⁸ CAR T cells per m²
dose level 3: 2 × 10⁸ CAR T cells per m²

Grover NS et al, Lancet Hematol 2024



Anti-CD30 CART as post ASCT consolidation

Grover NS et al, Lancet Hematol 2024



AFM13 and Pembrolizumab

Bartlett N et al, Blood 2020

• AFM13 is a CD16A/CD30 
tetravalent, bispecific 
antibody stimulating innate 
immune cells, such as natural 
killer (NK) cells and 
macrophages

• AFM13 binds CD16A on 
innate cells and binds CD30 
on HL cells, acting as a bridge 
to recruit and activate innate 
immune cells in close 
proximity to tumor cells

• By engaging CD16A-positive 
NK cells, AFM13 leads to NK-
cells mediated killing of CD30-
positive lymphoma cells



Lian et al, Sci Rep 2019

New drugs: CD47/PD-L1 Bispecific Antibody

IBI322 is an anti-CD47/PD-L1 bispecific antibody that blocks both the PD-1/PD-L1 and 
CD47/SIRP-α pathways



Previous treatments N=24

CPI Primary resistent 33.3%

CPI Secondary resistent 66.7%
Response ALL

N=23
Primary

resistent
N=7

ORR 47.8% 57.1%

CR 17.4% 42.9%

PR 30.4% 14.2%

SD 43.5% 28.6%

PD 8.7% 14.3%

DCR 91.3% 85.7%

Phase I study: IBI322 (45 mg/kg intravenous Q2W) until unacceptable toxicity or disease progression, or 
up to 24 mo

Safety All grade Grade >3

TRAE 91.7% 41.7%

lymphopenia 62.5% 29.2%

anemia 62.5%

leukopenia 20.8%

trombocytopenia 20.8%

irAEs 16.7% Zhang et al, EHA 2023

CD47/PD-L1 BISPECIFIC ANTIBODY (IBI322) IN ANTI-PD-1 OR PD-L1
TREATMENT-RESISTANT CLASSICAL HODGKIN LYMPHOMA: A PHASE I STUDY



Auto-SCT failure: Anti-PD1 as bridge to allo-SCT
• 209 patients
• AlloSCT after a median of 10 (range 1-74) doses of AntiPd1
• Median time from last dose of CPIs to alloSCT: 81 days (range 17-1029)
• Haploidentical (44%), matched sibiling (23%), MUD (27%)
• PTCy as part of their GVHD prophylaxis regimen 56%

was linked with inferior GRFS (HR 6.5, p= 0.001), PFS
(HR 17.4, p < 0.0001), and OS (HR 27.5, p < 0.0001).

Achievement of a CR at alloHCT was associated with
improved PFS (HR 0.5, p= 0.012). Among patients who
were in CR at the time of alloHCT, PFS was similar
regardless of pre-alloHCT therapy (2-year PFS 82% for
patients who underwent alloHCT immediately after PD-1 vs.
72% after intervening salvage therapy, p= 0.184). Likewise,
pre-transplant regimen did not appear to affect PFS among
patients in PR at the time of alloHCT (2-year PFS 57% either

immediately after PD-1 or after intervening salvage regimen).
Age >50 was correlated with inferior GRFS (HR 2.7, p=
0.0002), PFS (HR 3.1, p= 0.001), and OS (HR 3.0, p=
0.012); and failure to achieve at least stable disease with PD-1
therapy was linked with worse PFS (HR 2.2, p= 0.044) and
GRFS (HR 2.0, p= 0.024). Finally, receipt of ≥10 doses of a
PD-1 mAb was associated with an improvement in GRFS
(HR 0.7, p= 0.039), but no significant difference in PFS or
OS (Table 2). Conditioning regimen (myeloablative vs. NMA
vs. RIC), donor source (peripheral blood vs. bone marrow),
country (the United States vs. Italy vs. France vs. Belgium),
and PD-1 mAb (nivolumab vs. pembrolizumab) were not
significant predictors of any survival outcomes.

NRM and relapse

The 2-year CI of NRM was 14% (95% CI 9–19%) (Fig. 3).
The most common causes of NRM were GVHD (11
patients) and infectious complications (seven patients).
Among six patients who received both PTCy and ATG for
GVHD prophylaxis, three patients (50%) had NRM events
within the first 100 days of alloHCT (septic shock, CRS,
and stroke/multiple organ failure). The 2-year CI of NRM
was 13% (95% CI 7–22) for haplo/PTCy, 4% (95% CI
0–17) for non-haplo/PTCy, and 15% (95% CI 8–23) for

Table 1 (continued)

Characteristics All patients Haploidentical
donors+ PTCy
GVHD prophylaxis
(Haplo/PTCy)

Non-haploidentical
donors+ PTCy
GVHD prophylaxis
(Non-haplo/PTCy)

Non-haploidentical
donors+ other GVHD
prophylaxis (Non-
haplo/no PTCy)

PTCy+ATG
for GVHD
prophylaxis

Matched sibling 49 (23%) 0 (0%) 13 (52%) 36 (40%) 0 (0%)

MMUD 9 (4%) 0 (0%) 2 (8%) 7 (8%) 0 (0%)

Cord blood 2 (1%) 0 (0%) 0 (0%) 2 (2%) 0 (0%)

Haplo+ cord 1 (<1%) 0 (0%) 0 (0%) 1 (1%) 0 (0%)

Stem cell source

Peripheral blood 157 (75%) 54 (62%) 16 (64%) 82 (90%) 5 (83%)

Bone marrow 49 (23%) 33 (38%) 9 (36%) 6 (7%) 1 (17%)

Cord blood 3 (1%) 0 (0%) 0 (0%) 3 (3%) 0 (0%)

GVHD prophylaxis

PTCy 112 (54%) 87 (100%) 25 (100%) 0 (0%) 0 (0%)

ATG 40 (19%) 0 (0%) 0 (0%) 40 (44%) 0 (0%)

PTCy+ATG 6 (3%) 0 (0%) 0 (0%) 0 (0%) 6 (100%)

Other 51 (24%) 0 (0%) 0 (0%) 51 (56%) 0 (0%)

Conditioning

Myeloablative (MAC) 16 (8%) 5 (6%) 2 (8%) 9 (10%) 0 (0%)

Nonmyeloablative (NMA) 72 (34%) 41 (475) 4 (16%) 24 (26%) 3 (50%)

Reduced intensity (RIC) 121 (58%) 41 (47%) 19 (76%) 58 (64%) 3 (50%)

PTCy post-transplant cyclophosphamide, GVHD graft-versus-host disease, ATG anti-thymocyte globulin, AlloHCT allogeneic hematopoietic cell
transplantation, HCT-CI hematopoietic cell transplantation-comorbidity index, ASCT autologous stem cell transplantation, mAb monoclonal
antibody, CR complete response, PR partial response, SD stable disease, PD progressive disease, CMV cytomegalovirus, MUD matched-unrelated
donor, MMUD mismatched-unrelated donor.

Fig. 1 Survival outcomes after alloHCT. GRFS (blue), PFS (red),
and OS (black) among all patients.

Allogeneic transplantation after PD-1 blockade for classic Hodgkin lymphoma

non-haplo/no PTCy (p= 0.45). On MVA, the use of con-
current PTCy and ATG for GVHD prophylaxis was asso-
ciated with a dramatic increase in NRM (HR 31.2, p=
0.0006). No increased NRM risk was observed when either
PTCy or ATG were used independently. The MVA also
demonstrated a trend towards increased NRM among
patients aged >50 (HR 2.6, p= 0.069) (Table 3).

The 2-year CIR was 18% (95% CI 12–23%) (Fig. 3) for
the entire cohort, 7% (95% CI 7–22) for haplo/PTCy, 22%

(95% CI 6–45) for non-haplo/PTCy, 25% (95% 16–35) for
non-haplo/no PTCy, and 17% (95% CI 0–58) for ATG/
PTCy (p= 0.052). On univariable analysis, depth of
response at alloHCT was associated with CIR: patients in a
CR had a significantly lower risk of relapse (2-year CIR
10%) compared to patients with residual lymphoma (PR [2-
year CIR 29%], SD/PD [2-year CIR 23%]) (p= 0.004 for
CR vs. others; p= 0.006 for CR vs. PR). Patients who
proceeded directly to alloHCT after PD-1 mAb therapy also
had a lower CIR compared to those receiving intervening
salvage therapy (13% vs. 24%, p= 0.02). Those two factors
remained significant in MVA (for CR at alloHCT, HR 0.4,
p= 0.018; for receipt of intervening salvage therapy, HR
2.9, p= 0.003). In addition, compared to haplo/PTCy
patients, non-haplo/no PTCy patients had a significantly
higher CIR (HR 4.5, p= 0.006). Among patients receiving
PTCy, there was a trend toward higher CIR for patients with
a non-haplo donor compared to those with a haplo donor
(HR 3.2, p= 0.072) (Table 3).

GVHD

The 180-day CIs of any grade, grade 2–4, and grade 3–4
acute GVHD were 54% (95% CI 47–61%), 37% (95% CI
30–43%), and 15% (95% CI 11–21%) respectively, with a

Fig. 2 Survival outcomes based on donor type and GVHD prophylaxis regimen. A GRFS, B PFS, C OS based on donor type and GVHD
prophylaxis regimen. (Note: the six patients who received PTCy + ATG are not included in this figure).

Fig. 3 CIR and NRM among all patients.

Table 2 Multivariable analysis for PFS, OS, and GRFS.

Variable PFS OS GRFS

HR p HR p HR p

Age

≤50 (n= 187)

>50 (n= 22) 3.1 0.001 3.0 0.012 2.7 0.0002

Remission status at
alloHCT

Non-CR (n= 88)

CR (n= 121) 0.5 0.012 0.6 0.12 0.7 0.14

Doses of PD-1 mAb

1–9 (or unknown)
(n= 102)

10+ (n= 107) 0.8 0.49 0.6 0.14 0.7 0.039

Haplo/PTCY

No/No (n= 91)

Yes/yes (n= 87) 0.4 0.005 0.6 0.29 0.4 0.0002

No/yes (n= 25) 0.3 0.022 0.1 0.023 0.4 0.009

ATG

No (n= 163)

Yes (n= 46) 0.5 0.09 0.7 0.40 0.5 0.027

Interaction ATG+
PTCY

17.4 <0.0001 27.5 <0.0001 6.5 0.001

Best overall response to
PD-1 blockade

CR/PR/SD (n= 186)

PD (n= 22) 2.2 0.044 1.3 0.68 2.0 0.024

Statistically significant p < 0.05 values are in bold.

R. W. Merryman et al.
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Recipients of PTCy
-Lower 2y CI of cGVHD  (25% vs. 46%, p = 0.002)
-Similar rate of severe aGVHD

An interval of > 80 days from PD-1 to alloHCT (the median 
value in this cohort) was associated with a lower risk of 
grade  grade 3–4 aGVHD (9% vs 21%) (HR 0.4, p = 0.01) 

Merryman et al. Leukemia, 2021
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Does Allogeneic-SCT still play a role in the era of new drugs?



• ICIs represent a revolutionary approach for HL treatment with significative
improval in prognosis with a peculiar but managable toxicity

• ICIs as single agents for R/R HL allowed an excellent disease control and re-
treatment for responding patients can be an option, but concerns about definitive
cure rate still remain

• ICIs can be effectively combined with chemo, brentuximab-vedotin and small
molecules, both for salvage and first line treatment

• Anti-CD30 CAR-T displayed so far a dismal efficacy for treatment of R/R HL;
promising data on post-ASCT consolidation and new cellular products are under
developement

• Encouraging preliminary data on bispecific abs
• Do not forget allogeneic stem cell transplantation, that is the oldest and, so far, the
only potentially curative immunotherapy approach for HL

Summary



Thanks for your attention!



Agenda
• CPI: 
• update on nivolumab and pembrolizumab as single agents or 

in combination (with chemo or small molecules)
• new CPIs

• CAR-T
• Bispecific antibodies
• Allotx



Phase I clinical trial

Key inclusion criteria
HL or CD30 CTCL; Age ≥ 18 years; 2 prior lines of therapy including BV 
Primary objective: safety; Secondary objectives: efficacy - PFS, OS and ORR

Grover NS et al, ASH 2021

Anti-CD30 CAR-T cells co-expressing CCR4

Lymphodepletion

Bendamustine 70 mg/m2/day) x days

Fludarabine (30 mg/m2/day) x 3 days

Safety

No dose limiting toxicities
No ICANS
3 pts with CRS
• 2 G2 witch resolved with TCL
• 1 self-limiting G1 CRS
• Onset day 13-19



Grover NS et al, ASH 2021

Anti-CD30 CAR-T cells co-expressing CCR4



Ramos C et al,  JCO 2020

New agents: CD30 directed CAR-T cells

Bendamustine (90 mg/m2/day) x 2 days
or

Bendamustine 70 mg/m2/day) x days
Fludarabine (30 mg/m2/day) x 3 days

or
Cyclophosphamide (500 mg/m2/day) x 3 days
Fludarabine (30 mg /m2/day) x 3 days
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Accordingly, the outcoming models allow to highlight the 
clonal prevalence variation in relation to the distinct ther-
apeutic cycles in any given patient, possibly pinpointing 
sensitive and resistant subclones. To our knowledge, this 
is the first report of application of CALDER, a novel algo-
rithm for the reconstruction of clonal phylogenesis, in r/r 
cHL patients uniformly treated with BeGEV chemother-
apy. Surely, the sample is not sufficient to assess a possible 
predictive value of the inferred models, however the tu-
mour evolution of all patients seems to occur prior to the 

first cycle of therapy and is characterized either by linear 
(0003) or branching evolution patterns (0005, 0008, 0024 
and 0113), involving genomic alterations in temporally 
ordered accumulation paths, and is coherent with clini-
cal course. Interestingly, TP53- mutated subclones were 
detected in two patients, supporting recent reports associ-
ating TP53 gene mutations with refractory cHL.33 Further, 
we may speculate that Anti PD- 1 priming followed by che-
motherapy could overcome the adverse prognostic inf lu-
ence of TP53 mutations.

F I G U R E  4  Kaplan- Meier curves. OS (A) and PFS (B) for the whole population [Colour figure can be viewed at wileyonlinelibrary.com]
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median follow up of 21 months

Response rate: 93% ORR - 82% CR - 11% PR

Chemosensitization after CPI

Calabretta E et al, BJH 2022

*

*

* 25 pts were referred to allo-SCT
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I N TRODUC TION

Classical Hodgkin Lymphoma (cHL) is one of the most 
common malignancies in adolescents and young adults. 
Fortunately, most cases are cured by standard chemo- 
radiotherapy. However, patients who relapse after standard 
regimens or are primary refractory have a poorer outcome. 
In this scenario, checkpoint inhibitors (CPIs) have shown 
impressive efficacy, producing significant remission rates 
with manageable toxicities, and have been approved for 
clinical use.1,2 However, long- term disease control is un-
common, and most patients ultimately become resistant to 
CPIs and experience disease progression, with a median 
overall survival (OS) of around one year upon treatment dis-
continuation.3,4 Such patients, together with those who do 
not respond to checkpoint inhibition, represent an unmet 
medical need. Though promising therapies directed against 
novel immunological targets are currently under evaluation 
in clinical trials,5– 7 no treatment alternatives have yet been 
validated.

In this setting, physicians have recently reported a con-
siderable efficacy of conventional chemotherapy in a small 
series of solid tumours progressing after PD- 1 inhibitors.8,9 
Accordingly, such results were confirmed in relapsed/refrac-
tory classical Hodgkin Lymphoma (r/r cHL) in two small 
French and Italian cohorts10,11 and in a subsequent larger 
multicentric analysis.12

We here retrospectively analysed the outcomes of a multi- 
centric cohort of chemo- refractory patients. These patients 
failed to respond to PD- 1 inhibitors and were subsequently 
administered salvage chemotherapy and addressed to allo-
geneic stem cell transplantation (allo- SCT), in the attempt 
to identify the optimal therapeutic strategy. Additionally, we 
performed an exploratory analysis aimed at characterizing 
the clonal evolution profile of a small sample of patients, to 
investigate whether subclonal modifications and/or suppres-
sion could determine response to chemotherapy.

PATIE N TS A N D M ETHODS

Patients

A total of twenty- eight consecutive patients affected by cHL 
(age ≥ 18 years) who were refractory (n = 10, 36%) to PD- 1 
inhibitors or experienced disease progression after initial 
response (n  =  18, 64%), from March 2017 to November 
2020, were included in the study (Table 1). Patients were 

treated in three different hospitals: Humanitas Research 
Hospital (n = 17), Istituto Nazionale dei Tumori di Milano 
(n = 8), Istituto Europeo di Oncologia (n = 3). All the in-
cluded centers shared similar institutional guidelines and, 
as such, addressed all patients failing PD- 1 inhibitors to 
salvage chemotherapy. Sixteen patients (57%) received 
Nivolumab within the CA209- 205 phase II clinical trial at 
a fixed dose of 3 mg/kg every 14 days, one patient (4%) re-
ceived Nivolumab within an extended access program for 
patients relapsing after allo- SCT at a dose of 3 mg/kg once 
a month, eight patients (28%) received EMA- approved 
Nivolumab at a f lat dose of 240 mg every 14 days, and three 
patients (11%) received EMA- approved Pembrolizumab 
at a f lat dose of 200 mg every 21 days. Eligibility crite-
ria included: (i) diagnosis of cHL; (ii) age ≥18 years; (iii) 
proven disease progression by PET- CT after therapy with 

cycle of therapy and was characterized either by linear or branching evolution pat-
terns. Twenty- five patients proceeded to allogeneic stem cell transplantation. At a 
median follow- up of 21 months, median PFS and OS were not reached. In conclu-
sion, patients who fail CPIs can be effectively rescued by salvage chemotherapy and 
bridged to allo- SCT/auto- SCT.

T A B L E  1  Main patients' characteristics

All
n = 28

Gender
Male 21 (75%)
Female 7 (25%)

Median age (range) 29 (19– 71)
Stage prior to anti- PD1 therapy

I– II 6 (21%)
III– IV 22 (79%)

Extranodal disease prior to anti- PD1 therapy 21 (75%)
B symptoms prior to anti- PD1 therapy 10 (36%)
Bulky disease prior to anti- PD1 therapy 6 (21%)
Response to anti PD- 1 therapy

Refractory 10 (36%)
Responsive 18 (64%)

Median number of anti PD- 1 cycles (range) 13 (3– 72)
Median duration of anti PD- 1 therapy (mos) 6 (2– 34)
Median number of prior therapies (range) 4 (2– 11)
Prior BV 28 (100%)
Prior ASCT 18 (64%)
Prior RT 14 (50%)
Response to last chemotherapy prior to anti- PD1 

therapy
Refractory 26 (92%)
Responsive 2 (8%)
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Mei et al, Blood 2023

New combos: Pembrolizumab + Vorinostat


