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   The treat ment land scape of clas si cal Hodgkin lym phoma has changed dra mat i cally over the past decade. Relapsed and 
refrac tory main stay ther a peu tics such as brentuximab vedotin (BV) and check point inhib i tors (CPIs) are being moved to 
ear lier lines of ther apy. However, the treat ment of patients who prog ress after BV and CPI remains a chal lenge. Allogeneic 
stem cell trans plan ta tion still plays an impor tant role in this patient pop u la tion as the only cur rent treat ment approach 
with cura tive poten tial. Unfortunately, not all  patients are trans plant can di dates, and many will still relapse after ward. 
Cytotoxic che mo ther apy and radi a tion may be used for symp tom pal li a tion or as a bridge to trans plant. Targeted ther-
a pies, includ ing the anti body drug con ju gate, camidanlumab tesirine, and tran scrip tional agents such mam ma lian tar-
get of rapamycin and his tone deacetylase inhib i tors have shown some poten tial in patients with refrac tory dis ease. In 
addi tion, com bi na tion ther a pies with CPIs and novel agents may help over come resis tance to ther apy. Clinical tri als with 
cel lu lar ther a pies, includ ing chi me ric anti gen recep tor T cells targeting CD30 and allo ge neic nat u ral killer cells com-
bined with AFM13, a CD30 / CD16a - bispecifi c anti body, have shown prom is ing results. The avail abil ity of more ther a peu tic 
options for this patient pop u la tion is eagerly awaited.  

   LEARNING OBJEC TIVES 
    •  Describe the role of che mo ther apy and radi a tion in relapsed / refrac tory Hodgkin lym phoma after brentuximab 

vedotin and PD - 1 inhib i tors 
   •  Explain the role of allo ge neic stem cell trans plant in relapsed / refrac tory Hodgkin lym phoma and dis cuss 

out comes after PD - 1 inhib i tors 
   •  Discuss emerg ing ther a peu tic options, includ ing novel agents and cel lu lar ther a pies, in patients with 

relapsed / refrac tory Hodgkin lym phoma  

  CLINICAL CASE 
  A 56 - year - old man presented with cough, night sweats, 
and pal pa ble nodes. A lymph node biopsy led to a diag-
no sis of clas si cal Hodgkin lym phoma (cHL). A pos i tron 
emis sion tomog ra phy / com puted tomog ra phy showed 
dis ease above and below the dia phragm con sis tent with 
stage IIIB dis ease. He received 6 cycles of doxo ru bi-
cin, bleomycin, vin blas tine, dacarbazine and achieved a 
com plete response (CR). However, he relapsed within 6 
months of com plet ing treat ment. He was treated with sal-
vage ifosfamide, carboplatin, and etoposide, followed by 
carmustine, etoposide, cytarabine, and mel pha lan; auto-
l o gous stem cell trans plant (autoSCT); and main te nance 
brentuximab vedotin (BV). While on treat ment with BV, he 

devel oped recur rent night sweats and relapsed dis ease 
was con f rmed. He was treated with nivolumab but pro-
gressed after 3 months of ther apy. What are his cur rent 
treat ment options ?   

 Introduction 
 Although most patients with cHL are cured with front line 
ther apy, approx i ma tely 15 %  to 25 %  of patients will relapse. 1

The cur rent stan dard of care for these patients is sal vage 
ther apy followed by autoSCT, with over 50 %  achiev ing a 
dura ble remis sion. 2,3  Over the past decade, BV and check-
point inhib i tors (CPIs) (ie, pembrolizumab and nivolumab) 
have transformed the care of patients with cHL, f rst in the 
relapsed set ting and now in com bi na tion with front line 
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regimens.1,4-6 Therefore, in the modern era, most patients with 
multiply relapsed disease will have already been exposed to 
BV and CPI. The treatment of patients with cHL who have pro-
gressed after prior BV and CPI is an area of significant unmet 
need. In this review, we will discuss our treatment approach 
when caring for these patients.

BV and CPI rechallenge
One key question when evaluating these patients is to deter
mine whether rechallenge with BV or CPI could be beneficial. If 
a patient previously achieved a CR with either of these agents, 
retreatment as a single agent or part of a multidrug chemother
apy regimen is a viable option.7,8 In a long-term follow-up of the 
clinical trial of pembrolizumab in relapsed/refractory cHL, the 
overall response rate for the 19 patients who were rechallenged 
with pembrolizumab at time of progression after discontinuing 
therapy in CR was 71.4% with a median duration of response 
(DOR) of 16.6 months.9 In addition, pseudo-progression can also 
be seen with CPI use, and some patients may derive benefit from 
being treated beyond progression.10 There are limited data on the 
role of retreatment in truly refractory patients who progressed 
while on therapy, but it is likely that the efficacy of either drug as 
a single agent would be limited. However, there has been some 
success in combining targeted therapies with CPI with the goal 
of overcoming resistance, which will be further discussed below.

Chemotherapy
Traditional cytotoxic chemotherapy was the backbone of treat
ment for cHL for over half a century before immunotherapy and 
targeted agents came to the forefront of cHL management. 
While the role for chemotherapy in the relapsed setting has 
decreased in importance over the years, several situations still 
warrant this approach.

The decision to use traditional chemotherapy is based on 
patient factors, such as age, performance status, and comor-
bid conditions, as well as disease factors, including time to 
relapse from prior chemotherapy, aggressiveness of relapse, and 

whether there is any end-organ damage. The goal of treatment 
is also paramount; a palliative approach will warrant different 
treatment than a curative approach such as allogeneic stem cell 
transplant (alloSCT).

For young, otherwise healthy patients, alloSCT should be 
considered. These patients can be salvaged with combination 
chemotherapy with a goal of achieving a CR prior to transplant 
(Table 1). Traditional salvage regimens include gemcitabine, 
dexamethasone, and cisplatin11; gemcitabine, vinorelbine, and 
liposomal doxorubicin12; ifosfamide, carboplatin, and etoposide13; 
and dexamethasone, cytarabine, and cisplatin (oxaliplatin).14 For 
patients who progress after an initial response to BV or CPI, a 
reasonable option would be using BV or a PD-1 inhibitor in com
bination with a standard salvage regimen.15-17 While these combi
nations are highly effective at first relapse prior to autoSCT, their 
utility in the setting of prior exposure is less clear. In fact, CPI 
may actually sensitize patients to later lines of therapy, including 
chemotherapy.18

For patients who are not candidates for alloSCT, combina
tion chemotherapy should be used sparingly as the toxicity of 
this approach usually outweighs the benefit. If chemotherapy is 
discussed, the focus should be on quality of life, and this is best 
achieved with a single-agent approach. Studies have shown 
some efficacy with gemcitabine,19 vinblastine,20 or bendamus-
tine.21,22 The decision of which to pursue will be based on prior 
treatments and patient factors.

Role of radiation therapy
cHL is generally radiosensitive, and even patients with refrac
tory disease may obtain local disease control with radiation.23 
Radiation can be an option for patients with low burden dis
ease or localized relapse and serve as a bridge to alloSCT.24 
Even for patients who are not alloSCT candidates, radiation 
is an effective tool for palliation. Although most patients with 
relapsed/refractory cHL who are treated with radiation alone 
will ultimately relapse, a small proportion of patients experi
ence durable remissions.23

Table 1. Traditional chemotherapy for treatment of relapsed/refractory Hodgkin lymphoma

N ORR (%) CR (%) PFS OS Citation

GDP 23 69 17 NR NR Baetz et al.11

GVD* 41 62 20 4-y EFS: 52% 4-y OS: 70% Bartlett et al.12

ICE 65 88 26 58% at 43 mo NR Moskowitz et al.13

DHAP 102 89 21 NR NR Josting et al.14

Nivolumab-ICE 35 100 88 1 y: 90% 1 y: 100% Mei et al.15

Pembrolizumab-GVD 39 100 95 13.5 mo: 100% 13.5 mo: 100% Moskowitz et al.16

BV-ICE 45 91 74 2 y: 80.4% 2 y: 97.8% Lynch et al.17

Gemcitabine 23 39 9 6.7 mo 10.7 mo Santoro et al.19

Vinblastine 17 59 12 8.3 mo 38.8 mo Little et al.20

Bendamustine 35 53 33 5.2 mo NR Moskowitz et al.21

*Transplant-naive group only.

DHAP, dexamethasone, cytarabine, and cisplatin; EFS, event-free survival; GDP, gemcitabine, dexamethasone, and cisplatin; GVD, gemcitabine, 
vinorelbine, and liposomal doxorubicin; ICE, ifosfamide, carboplatin, and etoposide; NR, not reached; OS, overall survival.
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Allogeneic stem cell transplant
AlloSCT remains a potentially curative option for patients with 
cHL who relapse after BV and CPI. A retrospective study of 
209 patients who received alloSCT after PD-1 blockade with a 
median follow-up of 2 years demonstrated a 2-year progression-
free survival (PFS) and overall survival of 69% and 82%, respec
tively.25 Over the years, the nonrelapse mortality has declined 
from ~30% to 40% to about 10% to 20% in patients with cHL, 
largely because of adoption of nonmyeloablative and reduced 
intensity conditioning (RIC) regimens and improved supportive 
care.26 In a large retrospective study, RIC alloSCT was reported 
to be superior to myeloablative alloSCT likely because of higher 
nonrelapse mortality associated with myeloablative alloSCT.27 
Additionally, use of alternative donors and posttransplant cyclo
phosphamide for graft-versus-host disease (GVHD) prophylaxis 
has been reported with good outcomes in cHL.28 Disease status 
prior to alloSCT, especially achievement of CR, has been shown 
in multiple studies to be a predictor of favorable outcomes after 
alloSCT.26,29 Given that most patients with relapsed cHL will be 
exposed to BV and CPI and these agents can stay in the sys
tem for weeks after exposure, the effect of these treatments has 
been explored in relation to outcomes following alloSCT. In a 
large multicenter retrospective analysis, it was demonstrated 
that treatment with a CPI prior to alloSCT (within 80 days) was 
associated with higher rate of acute GVHD and lower likelihood 
of relapse. Translational work from a subset of these patients 
showed that the alloreactive T cells were expanded and the ratio 
of T regulatory cells/CD4 conventional T cells was decreased in 
patients with prior exposure to CPI when compared with CPI- 
naive patients, suggesting this mechanism as a driver behind 
higher graft vs lymphoma and GVHD rates in these patients. 
However, the overall outcomes are similar to cohorts who under
went alloSCT without CPI exposure, indicating that treatment 
with CPI is not a contraindication for alloSCT.25 A washout period 
of 6 weeks has been suggested in a review to reduce risk of 

severe GVHD30; however, prospective studies are needed to 
further elucidate the interplay of these therapies in this patient 
population.

CLINICAL CASE (continued)
With a goal of getting him to alloSCT, the patient was treated 
with gemcitabine, dexamethasone, and cisplatin and achieved 
a partial response (PR) with persistent fluorodeoxyglucose-
avidity in a right subcarinal lymph node. After radiation to this 
region, he achieved a CR and subsequently underwent RIC 
matched unrelated donor alloSCT. Unfortunately, 6 months 
after transplant, his disease relapsed.

Targeted therapies
The best treatment option for patients with cHL whose disease 
has progressed after alloSCT is enrollment on a clinical trial. Sev-
eral antibody-based therapies have garnered interest, including 
the antibody drug conjugate (ADC) camidanlumab tesirine (Cami) 
and lymphocyte activation gene 3 (LAG3) inhibitors such as favez-
ilumab, both of which target the immune environment (Table 2).

Cami is an anti-CD25 antibody drug linked to a pyrroloben-
zodiazepine dimer. CD25 is expressed in cHL, leading to direct 
cancer cell kill. In addition, anti-CD25 antibodies target CD25 
expressing T regulatory cells, resulting in changes in the tumor 
microenvironment and increased antitumor immunity.31 Cami has 
demonstrated activity in 117 patients with relapsed/refractory cHL 
after ≥3 lines of therapy, including BV and anti–PD-1 therapy with 
an overall response rate (ORR) of 70.1%, a CR rate of 33.3%, and 
a median DOR of 14.5 months for those patients who achieved a 
CR.32 However, Cami did have concerning toxicities, and 27.4% of 
patients discontinued Cami due to treatment-emergent adverse 
events, including Guillain-Barre syndrome/polyradiculopathy, 

Table 2. Novel agents for treatment of relapsed/refractory Hodgkin lymphoma

Target N ORR (%) CR (%) PFS OS Toxicity Citation

Camidanlumab tesirine Anti-CD25 
ADC

117 70.1 33.3 9.1 mo ~ Immune, GBS Carlo-Stella et al.32

Favezilumab (with 
pembrolizumab)

LAG3 Inhibitor 34 29 9 10.7 mo 25.7 mo Thyroid, GI Timmerman et al.33

Lenalidomide IMiD 36 19.4 2.8 4 mo 20 mo Cytopenias, rash Fehniger et al.35

Lenalidomide + 
temsirolimus

IMiD, mTOR-I 20 80 35 9.2 mo 39.6 mo Cytopenias Major et al.37

Everolimus mTOR-I 57 47 5 7.2 mo NR Cytopenias, fatigue Johnston et al.36

Ibrutinib (with 
nivolumab)

BTKi 17 51.9 29.5 17.3 mo ~ Cytopenias, rash Hanel et al.42

Panobinostat HDACi 129 27 4 6.1 mo 1-y OS: 78% Cytopenias Younes et al.38

Vorinostat (with 
pembrolizumab)

HDACi 32 72 34 8.9 mo NR Cytopenias, thyroiditis Mei et al.40

Tinostamustine Alkylating 
deacetylase 
inhibitor

20 40 10 3.8 mo ~ Cytopenias, CINV Sureda et al.61

BTKi, Bruton tyrosine kinase inhibitor; CINV, chemotherapy-induced nausea and vomiting; GBS, Guillain-Barre syndrome; GI, gastrointestinal; HDACi, 
histone deacetylase inhibitor; IMiD, immunomodulatory imide drug; mTOR-I, mammalian target of rapamycin inhibitor.
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which occurred in 6.8% of patients.32 Therefore, although the 
CR rates reported in this trial were encouraging, it is not clear 
whether the confirmatory phase 3 trial that would be needed for 
possible US Food and Drug Administration approval will move 
forward.

PD-1 inhibitors are highly effective in the management of cHL; 
however, thus far, investigations into immunotherapy with alter
native CPIs have had mixed results. Since LAG3 is expressed in 
the cHL microenvironment and regulatory T cells typically are in 
close proximity to PD-1, dual blockade with a LAG3 and PD-1 inhib
itor is being investigated. The LAG3 inhibitor favezelimab, in com
bination with pembrolizumab, has shown some early efficacy in 
relapsed/refractory cHL after progression on prior anti–PD-1 ther
apy with an ORR of 29%.33 Although these were mostly PRs, they 
were durable with a median DOR of 19.4 months. The drug com
bination was well tolerated, with hypothyroidism and gastrointes
tinal symptoms as the most common adverse events. There are 
minimal data investigating the role of the CTLA-4 inhibitor ipilim-
umab as part of a multidrug combination in patients with relapsed/ 
refractory cHL.34 This phase 1 trial of BV-ipilimumab, BV-nivolumab, 
and BV-nivolumab-ipilimumab reported complete response rates 
of 57% and 61% in the BV-ipilimumab and the BV-nivolumab arms, 
respectively, and a CR rate of 73% in the BV-nivolumab-ipilimumab 
arm, raising the possibility that the addition of ipilimumab could 
enhance responses. However, further research is needed to assess 
whether ipilimumab alone or as a drug combination could lead to 
responses in patients with relapsed/refractory cHL after prior BV 
or PD-1 inhibitors since patients previously exposed to immuno
therapy were excluded, and only 13% had previously received BV. 
Research efforts into this and other alternative CPIs continue to 
determine their eventual role, if any, in relapsed/refractory cHL.

The immunomodulatory agent lenalidomide, transcriptional 
targets such as mammalian target of rapamycin (mTOR) inhib
itors, and histone deacetylase inhibitors have also been used 
with varying success. Lenalidomide was studied in 36 evaluable 
patients with relapsed/refractory cHL, demonstrating an ORR 
of 19.4%, mostly PRs, and stable disease ≥6 months in an addi
tional 13.9% of patients. Four patients continued lenalidomide 
for >1 year.35 Everolimus is an oral mTOR inhibitor that led to an 
ORR of 47% in a small group of heavily pretreated patients with 
relapsed/refractory cHL, with a CR in 5%.36 The median time to 
progression was 7.2 months, although 1 patient remained on 
treatment for >36 months. Early data hint that the combina
tion of lenalidomide with the mTOR inhibitor temsirolimus may 
be an effective approach, with an ORR of 80% and a 35% CR 
rate in 20 patients with relapsed/refractory cHL.37 The histone 
deacetylase inhibitor panobinostat led to an ORR of 27%, mostly 
PRs, in a phase 2 trial of patients with relapsed/refractory  
cHL after autologous stem cell transplant.38 Patients had 
received a median of 4 prior therapies, but it was in the era 
before BV and CPIs, so its role in patients resistant to these 
therapies is unknown; any future role in relapsed/refractory cHL 
will likely be in a multidrug combination. The nuclear factor–κB 
pathway is an important pathway in cHL; however, a clinical 
trial of bortezomib in relapsed/refractory cHL was closed early 
due to inadequate response.39 However, alternative agents or 
combinations targeting this pathway may show more promise. 
None of these options are expected to offer long-term disease 
control but may aid in symptom control and could bridge to 
other treatments or clinical trials.

The combination with CPI with epigenetic modulating agents 
may help overcome resistance to these immunomodulatory 
agents. A phase 1 trial of pembrolizumab plus vorinostat enrolled 
32 patients with relapsed/refractory cHL.40 Three-fourths had 
received prior PD-1 blockade, and 56% were refractory to PD-1 
therapy. With a reported ORR of 72% and CR of 34% in the whole 
group, responses were even seen in the refractory subgroup 
with an ORR of 56% and a CR of 11%. Efficacy in the CPI refrac
tory patient population has also been reported with the combi
nation of the JAK2 inhibitor ruxolitinib with nivolumab.41 A phase 
1/2 trial in 19 evaluable patients with relapsed/refractory cHL 
after prior CPI therapy was well tolerated and demonstrated an 
ORR of 39% and a CR in 26% of patients. Ibrutinib was combined 
with nivolumab in 17 patients, resulting in an ORR of 51.9% and 
a CR of 29.5% without any unexpected toxicities.42 Responses 
were similar in the 10 patients who had progressed on prior PD-1 
inhibition with an ORR of 50.0% and a CR rate of 20.0%. Similarly 
interesting results have been seen with the combination of anti–
PD-1 inhibitor camrelizumab plus decitabine with an ORR of 52% 
and a CR rate of 28% in patients previously exposed to CPIs.43 
Thus, there are increasing data suggesting that novel combina
tions with PD-1 inhibitors may augment the therapeutic immune 
response and even overcome resistance to CPI therapy.

Cellular therapies
Given the success of chimeric antigen receptor T (CAR-T) cells 
in other types of lymphomas as well as the fact that the malig
nant cells of cHL universally express CD30, which is ideal for tar-
geted therapies, there has been interest in developing CAR-T 
cells in cHL. Patients with cHL who relapse or are refractory to 
BV generally retain CD30 expression,44,45 so targeting of the anti
gen with subsequent therapies is still a feasible approach. CD30- 
directed CAR-T cells (CD30.CAR-Ts) were infused in heavily  
pretreated patients with relapsed/refractory cHL who received 
a median of 7 prior lines of therapy (Table 3).46 Most patients had 
previously been treated with BV and CPI, with 90% of patients 
receiving prior BV and 81% of patients receiving prior CPI. CD30.
CAR-Ts appear to have a better safety profile compared to CD19- 
or BCMA-directed CAR-T cells, with 24% of patients experienc
ing cytokine release syndrome (all grade 1) and no reports of 
immune effector cell-associated neurotoxicity syndrome. CD30.
CAR-Ts demonstrated high response rates with an ORR of 72% 
and a CR rate of 59% in 32 patients who received lymphodeple-
tion with fludarabine combined with cyclophosphamide or ben-
damustine. Although the rate of CR was high, responses were 
not always durable, with a 1-year PFS of 36% and median PFS 
for patients in CR at time of treatment of 444 days. In a mul
ticenter phase 2 clinical trial of CD30.CAR-Ts, 15 patients with 
relapsed/refractory cHL with a median of 6 prior lines of therapy 
were treated with an ORR of 73.3% and a CR rate of 60%.47 The 
median PFS was 6.5 months. Current studies of CD30.CAR-Ts are 
working to enhance the efficacy and DOR (Table 4).

One possible method of improving the efficacy of CD30.
CAR-Ts is to enhance trafficking to the tumor site, which could 
give CAR-T cells increased opportunities to eliminate tumor 
cells before inhibitory mechanisms become more predominant. 
The malignant cells in cHL produce chemokines such as thymus 
and activation regulated chemokine (TARC) and macrophage- 
derived chemokine (MDC), which attract suppressive cells, 
including type 2 helper T cells and regulatory T cells that 
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express the TARC/MDC-specific chemokine receptor CCR4, 
producing an inhibitory barrier to cytotoxic T cells and lead
ing to an immunosuppressed tumor microenvironment. Given 
promising results in preclinical studies,48 a phase 1 clinical 
trial of CD30.CAR-Ts coexpressing CCR4 is currently ongoing 
(NCT03602157). In 10 patients with heavily pretreated cHL, with 
all patients having prior BV and CPI exposure, the ORR was 100% 

with a 70% CR rate.49 Another clinical trial of CD30.CAR-Ts, in 
which the product is enriched in memory T cells with the goal of 
enhancing persistence, also has promising early results.50 Other 
possibilities to enhance CD30.CAR-Ts in cHL include combina
tion with CPIs.51 Of interest, patients who progress after CD30.
CAR-Ts, even if they had previously relapsed or been refractory 
to anti–PD-1 therapy, have had high response rates with some 

Table 3. Cellular therapy clinical trial results in relapsed/refractory Hodgkin lymphoma

Therapy Lymphodepletion Patients Efficacy Toxicity Reference

EBV-specific T cells None 14 (EBV+ HL) Active disease (11 patients): 
18% CR, 9% PR, 45% SD
Some remissions up to 40 mo

Flu-like symptoms 
(14%)

Bollard et al.62

LMP 1/2-specific T cells None 50 (EBV+ lymphoma)
25 HL

Active disease (21 patients): 
52% CR, 9.5% PR
2-y EFS: 50%

Adjuvant therapy (29 
patients): 28 patients in CR  
at median 3.1 y of follow-up

No DLT Bollard et al.54

LMP 1/2 specific T cells 
with DNRII

None 8 (EBV+ HL) Active disease (7 patients): 
29% CR, 14% PR, 57% SD
2 patients with ongoing 
response >4 y

No DLT Bollard et al.55

Multiantigen targeted 
T Cells

None 32 (14 HL, 7 with 
active disease)

Active disease (7 patients): 
29% durable CR (>3 y)

No DLT Vasileiou et al.56

Multiantigen targeted  
T cells with nivolumab

None 10 (6 received 
nivolumab)

Active disease (8 patients): 
13% CR, 88% SD

38% in SD at 1 y

No DLT Dave et al.57

CD30 CAR-T cells Flu/Cy; 
Gem/mustargen/Cy; 
nab-paclitaxel/Cy

18 39% PR, 33% SD
Median PFS 6 mo

Grade 1-2 febrile 
syndrome within 
24 h (100%)
Rash (11%)

Wang et al.63

CD30 CAR-T cells None 9 (7 HL) HL patients: 29% CR
1 durable CR >2.5 y

No DLT Ramos et al.64

CD30 CAR-T Cells Benda; Flu/Benda; 
Flu/Cy

41 ORR 62%; for patients with 
flu: ORR 72% with 59% CR;
1-y PFS: 36%

Gr1 CRS (24%)
Rash (48%)

Ramos et al.46

CD30 CAR-T cells  
with PD-1 inhibitor

Flu/Cy 12 (9 HL); 8 had prior 
CPI

ORR 92%; 50% CR
Median follow-up 21.5 mo; 
PFS 45%

CRS (25%)
Gr3 CRS (8%)

Sang et al.51

CD30 CAR-T cells Flu/Benda 15 ORR 73.3%; 60% CR
Median PFS 6.5 mo

Gr1 CRS (7%) Ahmed et al.47

CD30 CAR-T cells  
(HSP-CAR30)

Flu/Benda 10 (8 HL) ORR 100% with 50% CR
Mean PFS: 235 d
All CRs maintained

Gr1 CRS (60%)
Rash (40%)

Caballero 
Gonzalez et al.50

CD30.CCR4 CAR-T cells Flu/Benda 12 (10 HL) HL: 70% CR, 30% PR
Median follow-up 8.5 mo; 
mPFS for HL not reached

CRS (33%)
Gr1 CRS (17%)
Gr2 CRS (17%)

Grover et al.49

CD30.CAR—modified 
EBV-specific T cells 
(Allogeneic)

Flu/Cy 16 ORR 75% (38% CR, 38% PR) Gr1 CRS (31%) Ramos et al.58

AFM13 + NK cells Flu/Cy 30 (28 HL) ORR 97% with 67% CR
EFS at 8 mo: 57%

Infusion reactions 
with AFM13 (37%)
Gr3 infusion  
reaction (3%)
Gr2 infusion  
reaction (33%)

Nieto et al.60

Benda, bendamustine; CRS, cytokine release syndrome; Cy, cyclophosphamide; DLT, dose-limiting toxicity; DNRII, dominant-negative TGF-β receptor 
type 2; Flu, fludarabine; Gem, gemcitabine; Gr, grade; HL, Hodgkin lymphoma; LMP, latency membrane protein; mPFS, median progression free 
survival; SD, stable disease.
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durable remissions after rechallenge with CPI, raising the possi
bility that CD30.CAR-Ts could be rescued by CPIs.52

CD30.CAR-Ts are a promising therapeutic option for patients 
with relapsed/refractory disease. The future role of this therapy 
is still unknown, and larger studies with longer follow-up are 
needed to determine whether this treatment could be curative 
in a subset of patients.

Other cellular therapies have also been investigated in the 
treatment of cHL. Approximately 40% of cHL cases are Epstein-
Barr virus (EBV) positive, so an EBV-directed approach could be  

a promising option for patients.53 In a clinical trial of autolo
gous EBV-specific cytotoxic T lymphocytes (CTLs) enriched for 
specificity against latency membrane proteins, 11 of 21 patients 
with active disease at the time of treatment achieved a CR, 
with a 2-year event-free survival of approximately 50%.54 In a 
follow-up clinical trial, the autologous EBV-specific CTLs were 
engineered to express dominant-negative transforming growth 
factor β receptor, with the goal of decreasing the suppression 
caused by transforming growth factor β and enhancing effi
cacy.55 Of 7 patients with cHL, 4 responded, including 2 patients 

Table 4. Clinical trials for relapsed/refractory Hodgkin lymphoma

Trial Phase Details N (est) Sponsor/location Clinicaltrials​.gov

Checkpoint inhibitor combinations (include PD-1 refractory)

Magrolimab and pembrolizumab 2 Magrolimab: anti-CD47 mAb 24 Stanford/Merck NCT04788043

Favezilumab/pembrolizumab vs  
physician’s choice (bendamustine  
or gemcitabine)

3 360 Merck NCT05508867

Nivolumab and axatilimab 2 Axatilimab: mAb inhibits 
CSF-1R

9 University of Utah NCT05723055

Azacitidine and nivolumab 1 30 City of Hope NCT05162976

Azacitidine and pembrolizumab 2 24 MDACC NCT05355051

Chidamide/decitabine/camrelizumab 
vs decitabine/camrelizumab

2 Chidamide: HDAC inhibitor 200 Chinese PLA  
General Hospital

NCT04514081

PD-1 inhibitor after CD30 CAR-T  
cell therapy

1 Patients who progressed 
after CD30 CAR-T

20 University of North 
Carolina

NCT04134325

Novel agents

AZD4573 2 AZD4573–CDK9 inhibitor 81 AstraZeneca NCT05140382

SHR1701 alone or in combination  
with SHR2554

1/2 SHR-1701: bifunctional fusion 
protein targeting PDL1 and 
TGF-B
SHR2554–EZH2 inhibitor

100 Chinese PLA General 
Hospital

NCT05896046

AZD7789 1/2 AZD7789: anti–PD-1/TIM3 
bispecific antibody

180 AstraZeneca NCT05216835

Adoptive cell therapies

CD30 CAR-T cells (HSP-CAR30) 1/2A 30 Fundacio Institut de 
Recerca de L’Hospital de 
la Santa Creu I Sant Pau

NCT04653649

CD30 CAR-T cells 1 20 Immune Cell, Inc. NCT03383965

CD30 CAR-T cells 1 60 Baylor NCT02917083

CD30 CAR-T cells in R/R CD30+  
lymphoma

1 9 Zhejiang University NCT05208853

CD30 CAR-T cells 1b/2 Pediatric patient cohort only 
open

40 UNC NCT02690545

CD30 CAR-T cells coexpressing CCR4 1 59 UNC NCT03602157

CD30biAb-AATC 1 Anti-CD30 bispecific  
antibody-armed,  
anti-CD3-activated,  
autologous T cells

42 MCW NCT05544968

Allogeneic CD30.CAR-EBV specific  
T lymphocytes

1 18 Baylor NCT04952584

AFM13 in combination with AB-101 2 AB-101–allogeneic NK cell 
therapy

154 Affimed NCT05883449

HDAC, histone deacetylase; mAb, monoclonal antibody; TGF-B, transforming growth factor β.

http://Clinicaltrials.gov
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with continued response over 4 years from infusion. One chal
lenge of EBV-specific CTLs is that over half of cHL cases are 
EBV negative. Trials of CTLs targeted against tumor-associated 
antigens have yielded promising early results in patients with 
refractory cHL.56,57 There is also currently an ongoing clinical 
trial of allogeneic EBV-specific cytotoxic T cells engineered to 
express a CAR targeting CD30 in patients with CD30+ lympho
mas, therefore allowing for treatment of patients with EBV– dis
ease58 (Table 4).

Another approach in targeting CD30 in cHL is via a bispe-
cific antibody. AFM13 is a bispecific antibody that has speci
ficity for CD30 as well as CD16a, which is expressed on natural 
killer (NK) cells, with the goal of activating NK cells so they 
can target Hodgkin Reed-Sternberg cells, which express 
CD30. In a phase 1 study of AFM13, the overall response rate 
was 23% in patients who received an optimal dose.59 Given 
overall modest activity of this agent on its own but tolera
ble safety profile, there has been interest in combining AFM13 
with other therapies. There is an ongoing clinical trial com
bining AFM13 with cord blood–derived allogeneic NK cells. 
Patients are treated with lymphodepletion, followed by 
AFM13-incubated NK cells and then AFM13 infusions.60 There 
was no cytokine release syndrome or immune effector cell-
associated neurotoxicity syndrome reported, and the ORR 
in 30 treated patients was 97% with a 63% CR rate. A phase 
2 trial combining AFM13 with AB-101, cord blood allogeneic-
derived NK cells, is planned.

Cell therapies have shown promise in patients with 
relapsed/refractory cHL. Future challenges include prolonging 
duration of response, as well accessibility and cost of therapy. 
Currently, these treatments are only available as part of a clinical 
trial with long wait lists for patients, but they remain promising 
as a major player in this patient population.

CLINICAL CASE (continued)
Our patient received lenalidomide for 6 months with progres
sive disease. He was then treated on a CD30 CAR-T cell clini
cal trial with complete remission. He remains in remission over  
2 years from therapy.

Conclusions
There is a significant unmet need in the management of patients 
with cHL after BV and CPI progression. Patients are often young 
with frequently more indolent behaving disease compared to 
other lymphomas, making patients eligible for several lines of 
therapy. However, outside of alloSCT, there are limited curative 
therapeutic options for patients. More investigations are needed 
of novel agents and cellular therapeutic approaches for this 
patient population.
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