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   Approximately 10 %  to 30 %  of patients with clas si cal Hodgkin lym phoma (cHL) develop relapsed or refrac tory (R / R) 
dis ease. Of those patients, 50 %  to 60 %  show long - term pro gres sion - free sur vival after stan dard sal vage che mo ther apy 
followed by high - dose che mo ther apy (HDCT) and autol o gous stem cell trans plant (ASCT). In the past decade, novel 
ther a pies have been devel oped, such as the CD30 - directed anti body – drug con ju gate brentuximab vedotin and immune 
check point inhib i tors, which have greatly extended the treat ment pos si bil i ties for patients with R / R cHL. Several phase 
1 / 2 clin i cal tri als have shown prom is ing results of these new drugs as monotherapy or in com bi na tion with che mo ther-
apy, but unfor tu nately, very few ran dom ized phase 3 tri als have been performed in this set ting, mak ing it dif fi  cult to give 
evi dence - based rec om men da tions for opti mal treat ment sequenc ing. Two impor tant goals for the improve ment in the 
treat ment of R / R cHL can be iden ti fi ed: (1) increas ing long - term pro gres sion - free and over all sur vival by opti miz ing risk -
 adapted treat ment and (2) decreas ing tox ic ity in patients with a low risk of relapse of dis ease by eval u at ing the need for 
HDCT / ASCT in these patients. In this review, we dis cuss treat ment options for patients with R / R cHL in different settings: 
patients with a fi rst relapse, primary refractory disease, and in patients who are ineligible or unfi t for ASCT. Results of 
clin i cal tri als inves ti gat ing novel ther a pies or strat e gies published over the past 5 years are sum ma rized.  

   LEARNING OBJECTIVES 
   •    Describe cur rent and emerg ing ther a pies for patients with R / R Hodgkin lym phoma 
  •    Understand the impor tance for patients with R / R Hodgkin lym phoma to achieve a CMR before HDCT / ASCT  

  CLINICAL CASE 
  A 30 - year - old woman presented with a per sis tent pain less 
lump in the neck with out B - symp toms. A biopsy of a right 
supraclavicular node was performed, which showed a clas-
si cal Hodgkin lym phoma (cHL). An  18 F -   fl uorodeoxyglucose 
pos i tron emis sion tomog ra phy (PET) – com puted tomog ra-
phy (CT) scan revealed lymph ade nop a thy bilat er ally in the 
supraclavicular and infraclavicular region, retrosternally, 
and in the medi as ti num; hence, cHL stage IIA unfavorable 
was diagnosed. 

 After oocyte pres er va tion, treat ment with   adriamycin, 
bleomycin, vinblastine, and dacarbazine was ini ti ated with 
the inten tion to admin is ter a total of 6 cycles in case of a com-
plete met a bolic response (CMR) after 2 cycles. However, the 
interim PET-scan showed only a par tial met a bolic response 
(PR) (Deauville score 4), and the treat ment was inten si f ed 
to   escalated bleomycin, etoposide, adriamycin, cyclophos-

phamide, vincristine, procarbazine, and prednisone. After 2 
cycles, a CMR was reached and the patient received consol-
idative involved node radio ther apy (30 Gy). 

 Unfortunately, 1 year later, the patient presented with 
night sweats and severe itching. Imaging revealed exten-
sive lymph ade nop a thy above and below the dia phragm, 
and a biopsy con f rmed the relapse. Salvage che mo ther-
apy with dexa meth a sone, high - dose cytarabine, and cis-
platin (DHAP) was ini ti ated, which resulted in a CMR after 
2 cycles, and stem cells were mobi lized and col lected 
after a third cycle of DHAP with the inten tion to pro ceed 
to high - dose che mo ther apy (HDCT) followed by autol o-
gous stem cell trans plant (ASCT) res cue.  

 Introduction 
 Approximately 10 %  to 30 %  of patients with cHL will relapse or 
are pri mary refrac tory (R / R) to f rst - line treat ment. Standard 
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sal vage che mo ther apy and  con sol i da tion with HDCT/ASCT leads 
to long-term pro gres sion-free sur vival (PFS) in about 50% to 60% 
of patients. Until recently, patients who relapsed after ASCT or 
were inel i gi ble for ASCT had lim ited treat ment options, and 50% of 
those patients even tu ally died of the dis ease.1 In the past decades, 
sev eral novel ther a peu tic options for patients with R/R cHL have 
become avail  able, includ ing brentuximab vedotin (BV) and immune 
check point inhib i tors (CPIs), lead ing to high CMR rates pre-ASCT, 
espe cially when com bined with che mo ther apy.2 Achieving a CMR 
prior to ASCT appears to be the most impor tant prog nos tic fac tor 
for PFS.3-10 Therefore, a risk- and PET-adapted treat ment approach 
could prob a bly lead to higher cure rates.11 On the other hand, the 
bur den of late toxicities related to HDCT, such as sec ond ary malig-
nan cies and infer til ity, is con sid er able, espe cially as the dis ease 
typ i cally affects patients early in life. For this rea son, decreas ing 
tox ic ity is one of the main goals in the treat ment of R/R cHL.12

In this edu ca tional ses sion, we dis cuss the results of stud ies 
that incor po rated novel ther a pies and response-adapted treat-
ment and how this could be implemented in stan dard prac tice 
to improve out comes for patients with R/R cHL.

Treatment for patients with a first relapse or pri mary 
refrac tory dis ease after first-line treat ment
Conventional sal vage che mo ther apy results in pre-ASCT com-
plete response (CR) rates of about 20% to 25% and over all 
response rates (ORRs) of 60% to 70%, based on eval u a tion by 
CT scan.13 More recent stud ies reporting response rates based 
on func tional imag ing using PET or gal lium showed CMR rates of 
50% to 60% after ifosfamide, carboplatin, and etoposide (ICE) 
or etoposide, meth yl pred nis o lone, high-dose cytarabine, and 
cis platin (ESHAP). Even higher CMR rates were reported for the 
bendamustine, gemcitabine, and vinorelbine reg i men (73%) and 
a sequen tial ICE–gemcitabine, vinorelbine, and lipo so mal doxo-
ru bi cin (GVD) approach (78%) in which patients with no CR on 
ICE received addi tional che mo ther apy with GVD before pro-
ceed ing to ASCT.11,14-16 PFS ranges between 50% and 60% with an 
over all sur vival (OS) of 70% to 80% at 5 years.11,13-16 Overall, there 
seem to be no sig nif  cant dif fer ences with regard to out come 
between the most com monly used reg i mens (ie, ICE/DHAP/ 

ESHAP) (Table 1). However, ran dom ized con trolled tri als (RCTs) 
com par ing dif fer ent sal vage che mo ther apy reg i mens or a PET-
adapted approach are lacking.

BV and check point inhib i tors
cHL is char ac ter ized by the pres ence of a minor ity of bi- or 
mul ti nu cle ated Hodgkin and Reed-Sternberg (HRS) cells that 
uni ver sally express CD30 in an inflam ma tory tumor micro en vi-
ron ment. BV is an anti-CD30 mono clo nal anti body con ju gated 
to the micro tu bule-disrupting agent monomethyl auristatin-E.17 
PD-L1 and PD-L2 are upregulated by HRS cells in about 90% 
of patients and induce T-cell exhaus tion, which con trib utes to 
immune escape of HRS cells.18 CPIs are mono clo nal antibodies 
that block the inter ac tion between inhib i tory ligands such as PD-
L1 and PD-L2 on the tumor cells and PD-1 recep tors on immune 
effec tor cells.

Several stud ies have inves ti gated the use of BV in com bi na-
tion with che mo ther apy as frst sal vage reg i men and showed 
high CMR rates prior to ASCT of up to 83%, with 2-year PFS 
rates rang ing from 63% to 81% (Table 2).3-10 In 5 stud ies, BV 
was com bined with che mo ther apy in 2 to 6 cycles followed by 
ASCT in patients with PR or CMR, whereas in 2 stud ies, patients 
were treated ini tially with 4 to 6 admin is tra tions of BV mono-
therapy; patients with a CMR could pro ceed directly to ASCT, 
whereas patients with a PR received addi tional sal vage che mo-
ther apy with out BV.4,5 This PET-adapted approach is inter est ing 
because approx i ma tely 30% to 50% of patients could pro ceed 
to ASCT after BV monotherapy only, thereby avoiding tox ic ity 
from sal vage che mo ther apy in these patients. Moreover, a trial 
inves ti gat ing the com bi na tion of BV and the CPI nivolumab as 
pre-ASCT sal vage reg i men showed that 67 of 91 patients could 
pro ceed directly to ASCT after BV-nivolumab, with out sal vage 
che mo ther apy. The study revealed low tox ic ity of this reg i men 
com pared with sal vage che mo ther apy.10

Thus far, in stud ies that incor po rated a PET-adapted strat egy, 
PFS seems to be sim i lar for patients who proceeded to ASCT 
directly after hav ing a CMR on BV, BV-nivolumab, or ICE alone as 
for those patients who needed addi tional sal vage che mo ther-
apy to achieve a CMR.4,5,10 This con frms that the most  impor tant 

Table 1. Overview of first-sal vage che mo ther apy reg i mens since 2010

Study N Intervention
Refractory,  
n (%) CR pre-ASCT ORR pre-ASCT PFS OS

Josting et al 
(2010)13 (RCT)

279 DHAP 0 (0) CT: 24% CT: 71% 3 years: 69% (no  
sig nif  cant dif fer ence 
between arms)

3 years: 85% (no  
sig nif  cant dif fer ence 
between arms)

Moskowitz et al 
(2010)14

105 ICE 48 (46) PET/gal lium: 61%
CT: 33%

CT: 59% 4 years: 56% 4 years: 72%

Moskowitz et al 
(2012)11

97 ICE + GVD 
(PET-adapted 
sequen tial)

41 (42) PET: 60% after ICE
78% after GVD

— 51 months: 70% 51 months: 80%

Labrador et al 
(2014)15 (ret-
ro spec tive)

82 ESHAP 41 (50) PET/gal lium: 50% PET/ gal lium: 67% Median PFS: 56 months 5 years: 73%

Santoro et al 
(2016)16

58 BeGEV 27 (46) PET: 73% PET: 83% 5 years: 59% 5 years: 78%

BeGEV, bendamustine, gemcitabine, and vinorelbine.
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goal is to achieve a CMR before ASCT and that patients who 
do not respond ini tially can poten tially be res cued with addi-
tional sal vage che mo ther apy and pro ceed to ASCT if they sub-
se quently reach a CMR.

Figure 1 pro poses a flow chart of PET-adapted treat ment in 
patients with R/R cHL. Because BV and CPI are not yet avail  able 
or reim bursed as frst sal vage treat ment in many countries, sal-
vage che mo ther apy is often still the stan dard approach.

High-dose che mo ther apy and ASCT
With increas ing CMR rates pre-ASCT, one might ques tion the need 
for con sol i da tion with HDCT/ASCT in all  patients. HDCT/ASCT 

is asso ci ated with imme di ate tox ic ity such as cytopenias and 
mucositis and long-term tox ic ity such as infer til ity and sec ond ary 
malig nan cies.12 Superiority for HDCT/ASCT over mini-carmustine, 
etoposide, cytarabine, and melphalan (BEAM) (ie, reduced-dose 
BEAM with out ASCT) in R/R cHL was shown in 2 ran dom ized 
con trolled tri als (RCTs) in 1993 and 2002.21,22 However, in these 
tri als, patients did not receive any sal vage che mo ther apy before 
BEAM or mini-BEAM. In addi tion, with the advent of effec tive 
drugs such as BV and CPIs, a sub set of patients may be cured 
with sal vage treat ment alone.17

A recently published study using pembrolizumab and GVD 
che mo ther apy followed by HDCT/ASCT showed a very high 

Table 2. Overview of first-sal vage reg i mens containing BV or CPI

Study N Intervention Schedule
Refractory,  
n (%)

CMR pre-ASCT, 
n (%) 2-year PFS 2-year OS

Moskowitz et al 
(2017)4

65 BV + sequen tial ICE BV 1.2 mg/kg d1, 8, 15 of 
28-d cycles, 2 cycles. 
ICE sal vage in case of 
Deauville >3.

34 (52) 54 (83) 82% 97%

Herrera et al 
(2018)5

57 BV + sequen tial ICE/GVD BV 1.8 mg/kg every 21 d, 4 
cycles. Last 2 cycles BV 
esca la tion to 2.4 mg/kg 
in n = 8 patients with 
PR/SD. Salvage che mo-
ther apy at dis cre tion of 
treating phy si cian.

35 (61) 37 (65) 67% 93%

Cole et al 
(2018)6

45 BV + gemcitabine BV 1.8 mg/kg on d1 and d8 
every 21 days, 4 cycles. 
In com bi na tion with 
gemcitabine.

29 (64) 28 (67) — 1 year: 95%

LaCasce et al 
(2018)9

55 BV + bendamustine BV 1.8 mg/kg every 21 d, 
2–6 cycles. In com bi na-
tion with bendamustine. 
Post-ASCT BV 
monotherapy main te-
nance up to 16 cycles.

28 (51) 39 (74) 63% 94%

Garcia-Sanz  
et al (2019)8

66 BV + ESHAP BV 1.8 mg/kg every 21 
days, 4 cycles. In com-
bi na tion with 3 cycles of 
ESHAP.

40 (61) 46 (70) 71% 90%

Broccoli et al 
(2019)7

40 BV + bendamustine BV 1.8 mg/kg every 21 
days, 4–6 cycles. In 
com bi na tion with 
bendamustine.

20 (50) 30 (79) 68% 97%

Abuelgasim  
et al (2019)19

28 BV + IGEV BV 1.8 mg/kg every  
21 days, 2–4 cycles. In 
com bi na tion with IGEV. 
64% received BV con sol-
i da tion after ASCT.

12 (43) includ ing 
n = 14 with >1 
line of ther apy.

70% 73.5% (100% for 
patients with 
frst relapse)

87.1% (100% for 
patients with 
frst relapse)

Kersten et al 
(2021)3

67 BV + DHAP BV 1.8 mg/kg every 21 
days, 3 cycles. In com bi-
na tion with DHAP.

30 (45) 53 (82) 78% 96%

Advani et al 
(2021)10

91 BV + nivolumab BV 1.8 mg/kg and 
nivolumab 3.0 mg/kg 
every 21 days, 4 cycles.

38 (42) 61 (67) 78% 93%

Moskowitz et al 
(2021)20

39 Pembrolizumab + GVD Pembrolizumab 200 mg 
every 21 days, 4 cycles. 
In com bi na tion with 
GVD.

16 (41) 36 (95) 1 year: 100% 1 year: 100%

d, day; IGEV, ifosfamide, gemcitabine, vinorelbine, and pred nis o lone; SD, sta ble dis ease.
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 pre-ASCT CMR rate of 95%, and with a median fol low-up of 1 year, 
no pro gres sions have occurred.20 This study has now started a 
sec ond part in which patients with a CMR after 2 cycles of pem-
brolizumab-GVD con tinue with 2 addi tional cycles of pembroli-
zumab-GVD followed by pembrolizumab con sol i da tion instead 
of HDCT/ASCT. Results of this rev o lu tion ary approach could 
change the treat ment of patients with R/R cHL sig nif  cantly.

There is a high unmet need for RCTs in the pre-ASCT R/R 
set ting. Future stud ies should focus on the opti mal sequence of 
using CPIs and BV in sal vage treat ment and con sol i da tion strat e-
gies to induce high CMR rates while at the same time min i miz ing 
early and late tox ic ity. Eventually, an RCT should be performed 
to estab lish the role of risk- and PET-adapted treat ment in R/R 
cHL, includ ing the role of HDCT/ASCT.

Figure 1. Flowchart of treatment for R/R cHL. IGEV, ifosfamide, gemcitabine, vinorelbine, and prednisolone; SCT, stem cell transplant.
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Patients with pri mary refrac tory dis ease
Primary refrac tory dis ease and a short inter val between frst-line 
treat ment and relapse are impor tant poor prog nos tic fac tors 
for response to sal vage ther apy and PFS.3,11,14 CMR rates to sal-
vage ther apy for refrac tory patients are usu ally lower com pared 
with relapsed patients: 73% vs 86% after DHAP, 64% vs 84% after 
BV-bendamustine, and 53% vs 77% after BV-nivolumab, respec-
tively.3,9,10 However, in patients who do achieve a CMR to sal vage 
ther apy and pro ceed to ASCT, post-ASCT PFS for pri mary refrac-
tory and relapsed patients is sim i lar.3,11 A ret ro spec tive anal y sis in 
78 patients who progressed on one or more sal vage reg i mens 
and who were treated with reg i mens containing CPI showed 
favor able results, with 59% of patients achiev ing a CMR and a 
post-ASCT PFS of 81% at 18 months.23 This sug gests that treat-
ment with CPI may improve chemosensitivity of pre vi ously che-
morefractory dis ease. Interestingly, pre-ASCT CMR sta tus was 
not sig nif  cantly prog nos tic for post-ASCT PFS in this cohort, 
suggesting a PR might be suf f cient for pro ceed ing to ASCT after 
CPI in this patient pop u la tion.

Patients with a late relapse
Although most relapses after frst-line treat ment occur within 
the frst 2 years, a minor ity of patients has a late relapse more 
than 5 years after frst-line treat ment.24 A large ret ro spec tive 
anal y sis showed that late relapses occur more fre quently in 
patients with early-stage favor able dis ease com pared with 
patients with unfa vor able or advanced-stage dis ease. Whether 
these relapses rep re sent true relapses or a new sec ond cHL 
man i fes ta tion, pos si bly due to genetic or envi ron men tal risk 
fac tors in these patients, remains largely unknown. About half 
of these patients were treated with ASCT, which was asso ci-
ated with favor able PFS and OS com pared with other sal vage 
ther a pies; how ever, non-ASCT approaches, such as those using 
com bi na tion che mo ther apy or occa sion ally radi a tion alone, 
could be con sid ered depending on the patient’s ini tial treat-
ment and under ly ing comorbidities.24

Maintenance treat ment after ASCT
For patients with a high risk of relapse after ASCT, main te nance 
treat ment with BV can be con sid ered. In a study investigating 
BV maintenance, 329 patients with unfavorable risk R/R cHL 
(defned as primary refractory disease, relapse <1 year, or extran-
odal disease) received either up to 16 cycles of BV maintenance 
or placebo after ASCT.25 The study showed improve ment in PFS 
in patients receiv ing BV main te nance, with a 5-year PFS of 59% 
vs 41% for pla cebo. However, there was no dif fer ence in OS, 
prob a bly because 87% of patients who relapsed in the pla cebo 
arm received BV at the sub se quent relapse. Therefore, the use 
of BV main te nance after ASCT could poten tially be restricted to 
patients with at least 2 risk fac tors, or alter na tively, its use could 
be delayed until progression. With the increas ing use of BV in 
the frst-line set ting, it is also impor tant to inves ti gate whether 
patients who relapse after BV in com bi na tion with che mo ther apy 
will still show advan tage of BV maintenance after ASCT.26 Alter-
natively, CPI could be used as main te nance treat ment; a small 
phase 2 trial in 30 high-risk patients showed high post-ASCT 
PFS.27 The com bi na tion of CPI and BV main te nance in 59 high-
risk patients has also shown prom is ing results, with 5 patients 
with PR converting to CR dur ing main te nance.28 Further stud ies 
should inves ti gate the role of post-ASCT main te nance in high-

risk patients with CPI and/or BV vs reserv ing these treat ments 
for a sub se quent relapse.

BV and CPI treat ment for patients who relapse after ASCT 
or are inel i gi ble for ASCT
Patients who relapse after ASCT or are inel i gi ble for ASCT due to 
che mo ther apy-resis tant dis ease gen er ally have a poor prog no-
sis.1 In Table 3, we sum ma rize the most impor tant recent stud ies 
in patients with R/R cHL who have pro gres sion after at least 1 
line of sal vage treat ment. The frst break through in the post-ASCT 
set ting was the appli ca tion of monotherapy with BV in heavily 
pretreated R/R patients, which showed an ORR of 75% and a 
CMR rate of 34% with a median PFS of 20.5 months in those with 
a CMR. The PFS rate at 5 years, how ever, was only 22% with an 
OS of 41%, high light ing the need for addi tional treat ment options 
(Table 3).17

A study that investigated pembrolizumab monotherapy showed 
an ORR of 69% and a CMR rate of 22%, with a 2-year PFS of 31% 
and OS of 91%.2 Several dif fer ent CPIs and also com bi na tions of 
CPIs have been inves ti gated in R/R cHL.30,31,33,34 In a phase 1 trial, 64 
patients were ran dom ized between ipilimumab-BV, nivolumab-BV, 
and tri ple ther apy with ipilimumab-nivolumab-BV. The trial showed 
dif fer ences in tox ic ity pro fle and eff cacy between the 3 reg i mens, 
with the highest per cent age of grade 3/4 adverse events in the 
trip let and ipilimumab-BV group, whereas the highest ORR and 
CMR rates were found in the trip let and nivolumab-BV group.34

In a recently published head-to-head com par i son of mono-
therapy with pembrolizumab vs monotherapy with BV, pembroli-
zumab showed a sig nif  cantly higher median PFS of 13.2 months 
vs 8.3 months for BV.35 The inci dence of adverse events was com-
pa ra ble between the 2 groups, with immune-medi ated adverse 
events in the pembrolizumab arm and neu rop a thy in the BV arm.

Importantly, in patients who received ear lier treat ment with 
BV or CPI, response rates seem to be sim i lar to patients who 
have not received BV or CPI before. A ret ro spec tive study eval-
u ated 18 patients with R/R cHL and 10 patients with R/R ana-
plas tic large cell lym phoma who received treat ment with BV 
in 2 lines and showed CMR and ORR that are com pa ra ble with 
patients who received BV for the frst time.37 Retreatment with 
CPI in 78 patients with R/R cHL who relapsed after nivolumab 
also showed com pa ra ble eff cacy.38

Role of radio ther apy in the man age ment of R/R cHL
The role of radio ther apy in the R/R set ting has not been revis-
ited well in this era of novel treat ment options. Radiotherapy 
can be used pre-ASCT or post-ASCT on resid ual lesions or in 
patients with extranodal or bulky dis ease and as part of the 
con di tion ing reg i men using total lym phoid irra di a tion, but 
com par a tive data about eff cacy of radio ther apy in these set-
tings are scarce and out dated.39 Earlier stud ies have shown 
that patients who receive radio ther apy have a decreased risk 
of local recur rence, and thus for patients with lim ited-stage 
dis ease at relapse, radio ther apy may be an effec tive option.39 
Using radio ther apy in patients who have a PR pre-ASCT would 
be an inter est ing strat egy to increase the CMR rate, and stud ies 
inves ti gat ing this approach are warranted. In addi tion, the syn-
er gis tic effects of radi a tion with immu no ther apy, as described 
in a few case reports, should be inves ti gated more exten sively 
and could be an option for patients who relapse after ASCT or 
are inel i gi ble for ASCT.
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General con sid er ations
In con clu sion, the pri mary goal of treat ment for patients with 
R/R cHL is to achieve a CMR before HDCT/ASCT as this sig nif-
i cantly cor re lates with a favor able out come after ASCT. Using 
a sequen tial approach, treat ment inten sity and tox ic ity can be 
reduced in a sub set of fast-responding patients. Patients who are 
inel i gi ble for ASCT or relapse after ASCT can be treated with BV 
or CPIs. There is a need to develop novel ther a pies to increase 
response rates with out increas ing tox ic ity. One of the next goals 
for clin i cal tri als is to inves ti gate which patients can pos si bly 
be cured with out HDCT/ASCT. Risk-strat i fed and PET-adapted 
pro spec tive stud ies could help achieve this goal. Optimized risk 
strat i f ca tion and response eval u a tion will guide future treat ment 
deci sions and will help to fnd the right treat ment for the right 
patient.

CLINICAL CASE (Con tin ued)
Despite the ini tial CMR after 2 cycles of DHAP, soon after the 
third and last cycle of DHAP, B-symp toms and itching returned 
and a relapse was again con frmed by PET-CT and a biopsy.

Given the poor prog no sis in this patient with chemorefrac-
tory dis ease, com bi na tion treat ment with BV and nivolumab was 
started based on the encour ag ing results of a phase 1/2 trial.10 
Already after 1 cycle of BV-nivolumab, her B-symp toms disap-
peared, and after 4 cycles, she reached a CMR. We decided to 
pro ceed to haploidentical ASCT, because the patient ini tially 
progressed dur ing sal vage che mo ther apy. As men tioned above, 
though, emerg ing data on the role of ASCT after CPI for patients 
refrac tory to mul ti ple prior lines of che mo ther apy sug gest that 
ASCT could be con sid ered in this set ting as well.23
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