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Introduction
Treatment landscape in relapsed or refractory 
(R/R) classical Hodgkin’s lymphoma (cHL) has 

markedly improved in the last few years due to 
the introduction of new targeted therapies, such 
as the anti-CD30 antibody-drug conjugated 
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Abstract: The poor prognosis of refractory or relapsed (R/R) classical Hodgkin’s lymphoma 
(cHL) after autologous stem cell transplantation has improved greatly due to the introduction 
of brentuximab vedotin and PD-1 inhibitors. However, the duration of response achieved with 
these novel agents is too short. The information about the management of patients after anti-
PD-1 therapy failure is very limited in cHL, although chemotherapy alone or combined with 
PD-1 inhibitors has shown encouraging results. We report three cases of heavily pretreated 
cHL, refractory to nivolumab monotherapy, successfully rescued with the addition of 
chemotherapy to nivolumab, as a bridge to allogeneic stem cell transplantation (allo-SCT). All 
three patients presented poor clinical features such as three to four previous lines including 
brentuximab vedotin and autologous stem cell transplantation, refractoriness to the last 
line of therapy previous to nivolumab, and rapid disease progression. Notwithstanding these 
characteristics and nivolumab failure, they achieved a complete response after the addition 
of chemotherapy, were consolidated with allo-SCT, and still remain in complete response. 
There are few studies concerning the combination of PD-1 inhibitors and chemotherapy after 
nivolumab failure, including one retrospective study and one phase II trial with nivolumab 
plus bendamustine. Therefore, only few patients are consolidated with allo-SCT. However, 
there are several ongoing trials investigating new combinations of chemotherapy and PD-1 
inhibitors in R/R cHL, as well as in first line. All these data suggest that anti-PD-1 therapy may 
reprogram the immune system, activating and inhibiting effector and immunosuppressive 
cells, respectively, leading to overtake of chemorefractoriness. Allo-SCT can increase the 
immune-related events of patients treated with anti-PD-1 previously, consistent on acute 
graft-versus-host disease, sinusoidal obstruction syndrome, and noninfectious febrile 
syndrome. In conclusion, the combination of PD-1 inhibitor and chemotherapy may be a 
feasible therapy after anti-PD-1 treatment failure as a bridge to allo-SCT.
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brentuximab vedotin (BV) and the programmed 
death-1 (PD-1) inhibitors.

Patients with R/R cHL after several lines of chem-
otherapy (CT) have historically had a dismal 
prognosis, especially after autologous stem cell 
transplantation (ASCT),1 with allogeneic stem 
cell transplantation (allo-SCT) being the only 
curative approach in eligible patients.2,3 However, 
the availability of BV first, and PD-1 inhibitors 
later, has allowed to rescue R/R cHL patients 
with objective response rates (ORRs) ranging 
from 69% to 75%, but with short duration of 
response slightly over 1 year.4–6

Unfortunately, there is scarce information about 
the management of patients failing to anti-PD-1 
therapy, especially as bridging to allo-SCT. CT 
alone or in combination with PD-1 inhibitors has 
shown encouraging responses in some patients.7,8 
Radiotherapy has also been useful due to the 
potential synergism with PD-1 inhibitors and the 
abscopal effect.9

Here, we present three patients with cHL refrac-
tory to single agent nivolumab and treated with a 
combined approach, consisting of adding CT to 
nivolumab as a bridge to allo-SCT. The Institutional 
Review Board of University and Polytechnic 
Hospital La Fe approved the study (approval num-
ber: 2020/0092/EO), and written informed consent 
was obtained from all three patients.

Case report

Case 1
A 19-year-old woman with a nodular sclerosis 
cHL stage II-B refractory to adriamycin, bleomy-
cin, vinblastine, dacarbazine (ABVD) achieved 
complete response (CR) after a second line with 
ifosfamide, carboplatin, etoposide (ICE) regimen 
and ASCT. Unfortunately, she relapsed after nine 
doses of BV maintenance after ASCT at 1.8 mg/kg 
every 3 weeks; it was well tolerated without rele-
vant toxicity and dose reduction. Third line was 
initiated with nivolumab 3 mg/kg every 2 weeks 
when she was 20 years old. After six cycles, posi-
tron emission tomography/computed tomography 
(PET/CT) scan showed an undetermined 
response and she continued with additional cycles. 
After the ninth cycle, she developed pruritus. At 
that point, a combined strategy was initiated adding 
bendamustine at a dose of 90 mg/m2 on days 1 and 

2 of 21-day cycle. After two doses of nivolumab-
bendamustine, she achieved partial response 
(PR), and the final PET/CT evaluation after six 
cycles was CR with resolution of the pruritus. No 
toxicities were seen. She underwent bone marrow 
reduced intensity allo-SCT from her haploidenti-
cal mother, conditioned with busulfan, fludara-
bine, and cyclophosphamide, using post-transplant 
cyclophosphamide (PTCY) in combination with 
sirolimus and mycophenolate mofetil as graft-ver-
sus-host disease (GVHD) prophylaxis. One month 
after allo-SCT, she developed acute graft-versus-
host disease (aGVHD) global grade II (skin 1, 
gastrointestinal 1, liver 0) that completely resolved 
with oral steroids. Furthermore, during post-
transplant recovery she presented a noninfectious 
febrile episode. No chronic GVHD (cGVHD) 
was observed. The patient is still alive in CR at 
27 months after allo-SCT.

Case 2
A 35-year-old man diagnosed with nodular sclero-
sis cHL stage IV-A with pulmonary involvement 
was refractory to first-line therapy with ABVD plus 
radiotherapy. He achieved a PR after rescue ther-
apy with etoposide, methylprednisolone, high-dose 
cytarabine, cisplatin (ESHAP) and consolidation 
with ASCT. BV maintenance was planned at 
standard dose, but after the second cycle disease 
progression occurred and BV-bendamustine com-
bination was started for a total of four cycles, with-
out achieving response. At that time, the patient 
was 37 years old and nivolumab monotherapy was 
initiated as the fourth line of treatment at a dose of 
3 mg/kg every 2 weeks, but he progressed after six 
cycles. Because of the refractoriness to bendamus-
tine and based on the preliminary results of 
nivolumab-ICE regimen,10 he received two cycles 
of this drug combination achieving CR in the PET/
CT scan. During nivolumab monotherapy, the 
patient developed a mild infusion reaction and neu-
tropenia grade 3. With the addition of ICE, he pre-
sented grade 4 cytopenias and febrile neutropenia. 
He subsequently underwent peripheral blood hap-
loidentical reduced intensity conditioning allo-
SCT from his mother. The conditioning regimen 
was busulfan, fludarabine, and thiotepa, and the 
same GVHD prophylaxis as case 1 was used. 
Complications during the immediate post-trans-
plant period included a noninfectious syndrome, 
an aGVHD global grade II (skin 3, gastrointestinal 
0, liver 0) that resolved with systemic corticoster-
oids, and a late-onset (at day 28 of allo-SCT) mild 
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hepatic sinusoidal obstruction syndrome (SOS) 
successfully managed with supportive therapy. At 
day 133 after transplant, he developed moderate 
cGVHD (liver grade 2) managed with reintroduc-
tion of sirolimus. After 8 months of allo-SCT, he is 
still in CR.

Case 3
A 30-year-old man was diagnosed with mixed cel-
lularity cHL stage II-A. He was initially treated 
with ABVD achieving a CR. Five years later, he 
relapsed and was retreated with ABVD plus 
ASCT, obtaining a CR again for 18 years. A sec-
ond relapse was confirmed, and third line ifosfa-
mide, gemcitabine, vinorelbine (IGEV) treatment 
was given without response. BV-bendamustine 
was initiated (dose of BV 1.8 mg/m2 every 
21 days), and after two cycles he achieved a PR 
but progressed thereafter. At that point, a fifth 
line with nivolumab at a fixed dose of 200 mg 
every 2 weeks was started when the patient was 
53 years old, achieving an undetermined response 
after four cycles and progressing after four addi-
tional cycles. He was treated with the combina-
tion nivolumab-ICE, obtaining a CR in the PET/
CT scan after three cycles. During nivolumab 
monotherapy and nivolumab-ICE, the patient 
developed grade 3 and 4 hematological toxicity, 
respectively. This patient underwent a peripheral 
blood haploidentical reduced intensity allo-SCT 
from his son with the same conditioning, and 
GVHD prophylaxis regimen as case 1. After 
transplant, he developed global grade II aGVHD 
(skin 3, gastrointestinal 0, liver 0) that responded 
to systemic steroids. At day 147 after allo-SCT, 
he developed an oral mild (grade 1) cGVHD 
without need for systemic treatment. He remains 
in CR after 7 months of allo-SCT (Table 1).

Discussion
We report here on three heavily pretreated 
patients with cHL, failing to nivolumab mono-
therapy but being successfully rescued with the 
addition of CT to nivolumab and subsequently 
consolidated with allo-SCT. Noteworthy are the 
poor prognosis features in all cases before initiat-
ing anti-PD-1 therapy: they were patients with 
three to four previous lines including BV and 
ASCT and refractory to the last line of treatment 
with a rapid disease progression. Despite these 
poor clinical characteristics and the subsequent 

failure to nivolumab monotherapy, all three 
patients achieved a CR with the addition of CT 
and remained disease-free after allo-SCT consoli-
dation, without relevant additional toxicity.

There is scarce information in the literature about 
simultaneous treatment with CT and PD-1 inhib-
itor in cHL. Rossi and colleagues7 retrospectively 
analyzed 30 patients who failed anti-PD-1 mono-
therapy. Eleven (37%) out of 30 patients were 
treated with a combination of CT and PD-1 
inhibitor, and the remaining 19 cases with a 
sequential approach. Overall, two-thirds of 
patients with progressive disease after PD-1 
blocker obtained an objective response after the 
next therapy. In addition, only three patients 
treated with the combined approach were con-
solidated successfully with allo-SCT. In a pro-
spective phase II trial, Lepik and colleagues8 
treated 30 patients with nivolumab plus benda-
mustine after nivolumab monotherapy failure, 
obtaining an overall response and CR rates of 
87% and 57%, respectively. Interestingly, nine 
patients (30%) had been previously refractory to 
bendamustine. Five patients were consolidated 
with allo-SCT. Another prospective phase II trial 
with a combination of low-dose decitabine and 
camrelizumab has shown high CR rate (70%) in 
anti-PD-1-naïve patients and an ORR of 52% in 
subjects previously treated with anti-PD-1 ther-
apy.11 Furthermore, there are some ongoing clini-
cal trials investigating the role of the addition of 
CT to anti-PD-1 treatment in R/R cHL, as 
nivolumab plus ICE escalation approach and 
pembrolizumab plus vorinostat.10,12 On the con-
trary, combinations or sequential schedules of 
CT and PD-1 inhibitor are being tested in early 
phases of the disease as nivolumab or pembroli-
zumab plus AVD in first line.13–15

Our three patients were treated with a CT schedule 
not used previously, and one might speculate that 
the tumor response is due to CT and not related to 
the immunomodulatory effect of nivolumab. 
However, the aforementioned studies suggest that 
treatment with PD-1 inhibitors may reset the 
immune balance by resensitizing the tumor micro-
environment to CT and thus allowing the immune 
system to overtake chemorefractoriness, which is in 
accordance with our observations. Furthermore, a 
recent retrospective study that included 81 patients 
failing anti-PD-1 therapy and receiving a subse-
quent line of treatment further supports this 
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Table 1. Patient characteristics.

Feature Case 1 Case 2 Case 3

Diagnosis of cHL

 cHL diagnosis date May 2016 August 2017 1996

 Age at diagnosis of cHL (years) 19 35 30

 Sex Female Male Male

 Primary refractory Yes Yes No

BV therapy

  Treatment schedule (BV dose and 
interval)

BV ×9
(1.8 mg/kg every 3 weeks)

BV ×2 (1.8 mg/kg every 3 weeks)
BV-Bendamustine ×4 (1.8 mg/kg 
and 90 mg/m2 at days 1 and 2 every 
21 days)

BV-Bendamustine ×4 (1.8 mg/kg 
and 90 mg/m2 at days 1 and 2 every 
21 days)

 Start date May 2017
(day + 54 ASCT)

November 2018
(day + 52 ASCT)

May 2019

 BV failure date November 2017 August 2019 August 2019

Pre-nivolumab characteristics

 Number of prior linesa 3 4 4

 Last response Progression Without metabolic response Progression

 Last response date November 2017 August 2019 August 2019

 Ann-Arbor stage III IV III

 B symptoms No No No

 Bulky disease No No No

 Extranodal involvement No Yes No

Nivolumab therapy

 Start date November 2017 September 2019 August 2019

 Age at nivolumab start (years) 20 37 53

 Nivolumab dose and interval 3 mg/kg,
every 2 weeks

3 mg/kg,
every 2 weeks

200 mg,
every 2 weeks

 Number of cycles 9 6 8

 Nivolumab failure date April 2018 December 2019 December 2019

 CT schedule combined Bendamustine ICE ICE

 Number of cycles 6 2 3

 CR CT-nivolumab date August 2018 February 2020 April 2020

Allo-SCT data

 Allo-SCT date September 2018 April 2020 May 2020

 Age at allo-SCT 21 38 54

 Type of donor Haploidentical, mother Haploidentical, mother Haploidentical,
son

(continued)
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Feature Case 1 Case 2 Case 3

 Age of donor 46 64 18

 Source of stem cells Bone marrow Peripheral blood Peripheral blood

 Number of CD34 cells infused 1.42 × 106/kg 5.64 × 106/kg 9.82 × 106/kg

 Conditioning regimen RIC, Bu-Flu-Cy RIC, Bu-Flu-TT RIC, Bu-Flu-Cy

 GVHD prophylaxis PTCY, sirolimus, MMF PTCY, sirolimus, MMF PTCY, sirolimus, MMF

  Days from the last dose of 
nivolumab to allo-SCT

59 72 43

 aGVHD Yes Yes Yes

  Stage and organ involvement of 
aGVHD

Global grade II (skin 1, 
gastrointestinal 1, liver 0)

Global grade II (skin 3, 
gastrointestinal 0, liver 0)

Global grade II (skin 3, 
gastrointestinal 0, liver 0)

  Corticosteroids aGVHD treatment 
and response

2 mg/kg/day oral,
complete response

2 mg/kg/day oral,
complete response

1 mg/kg/day oral, complete 
response

 SOS No Yes No

 Noninfectious febrile syndrome Yes Yes No

 cGVHD No Yes, moderate (liver grade 2) Yes, mild
(oral grade 1)

  Last follow-up (months after allo-
SCT) and response

27, CR 8, CR 7, CR

aGVHD, acute GVHD; allo-SCT, allogeneic stem cell transplantation; ASCT, autologous stem cell transplantation; Bu, busulfan; BV, brentuximab 
vedotin; cGVHD, chronic GVHD; cHL, classical Hodgkin’s lymphoma; CR, complete response; CT, chemotherapy; Cy, cyclophosphamide; Flu, 
fludarabine; GVHD, graft-versus-host disease; MMF, micophenolate mofetil; PTCY, post-transplant cyclophosphamide; RIC, reduced intensity 
conditioning; SOS, sinusoidal obstruction syndrome; TT, thiotepa.
aBV maintenance has been considered as an individual line (Table 1).

Table 1. (continued)

concept. PD-1 inhibitors improved the duration of 
response to the next therapy (169 days) compared 
with the most recent prior treatment before PD-1 
blocker (84 days).16 PD-1 inhibitors and CT are 
believed to act synergistically and bidirectionally: on 
one side, PD-1 inhibitors remove the ‘brakes’ on 
T-cell immune responses and induce changes into 
tumor microenvironment by impairing the function 
of immunosuppressive cells. This combinatory 
effect allows tumor cells to become more sensitive 
not only to immunogenic cell death but also to 
direct DNA damage of several CT. On the other 
side, although CT can diminish the total number of 
immune cells, it enhances the antitumor activity of 
PD-1 blockers through the selective activation of 
effectors cells (T-helper type 1 cells, cytotoxic 
T-lymphocytes, γ/δ T-cells, and dendritic cells) and 
the repression of immunosuppressive cells (regula-
tory T-cells and myeloid-derived suppressor cells). 

This synergetic effect has been further explained by 
the influence of PD-1 inhibitors on several immu-
nologic signaling pathways and surface molecules 
implicated in the cHL clinical course (such as 
STAT6, HLA I, or PD-L2).16–19

Allo-SCT has a relevant role as consolidation ther-
apy for R/R cHL, but it is still controversial whether 
previous anti-PD-1 therapy can increase the risk of 
immune-mediated events after allo-SCT, like 
GVHD, as seen in murine models.20 The Spanish 
group GELTAMO reported its experience in the 
treatment of R/R cHL with nivolumab in a series of 
74 cases.21 In these report, 39 patients (52%) 
underwent allo-SCT, showing a rate of grade II-IV 
aGVHD, SOS, and noninfectious febrile syndrome 
of 33%, 8%, and 36%, respectively. Recently, 
Merryman and colleagues22 have reported the larg-
est series (209 cases) of R/R cHL patients treated 
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with anti-PD-1 therapy before allo-SCT. The 
cumulative incidence of aGVHD for any grade, 
grades II–IV, and grades III–IV was 54%, 37%, 
and 15%, respectively, and 34% for cGVHD. 
Interestingly, a shorter interval from the last dose of 
PD-1 inhibitor to allo-SCT (<80 days) was associ-
ated with a higher risk of aGVHD. The use of 
PTCY as GVHD prophylaxis did not decrease the 
risk of aGVHD, although it reduced the rate of 
cGVHD. Regarding SOS and noninfectious febrile 
syndrome, the cumulative incidence was 3% and 
23%, respectively. These immune-mediated post-
transplant complications have been reported in 
other small series.23,24 There is little information 
about the rate of immune-related events in patients 
receiving PD-1 inhibitors plus CT. Regarding our 
three patients, all of them developed immune-
related events but were successfully managed in 
every case. They presented grade II aGVHD, one 
mild SOS, and two noninfectious febrile syndrome. 
However, all of them received an allo-SCT from 
haploidentical donors, which is a well-known risk 
factor for developing GVHD.25

Despite our success in the management of these 
patients before allo-SCT, we are aware that these 
findings are based on individual cases, reflecting 
the need for clinical trials designed to study R/R 
cHL patients refractory to PD-1 inhibitors. 
Similarly, we are unable to establish whether the 
combination of anti-PD-1 therapy with CT can 
modify the rate of immune-mediated events after 
allo-SCT due to the reduced number of patients. 
However, and despite the limited information 
available, the concomitant approach of PD-1 
inhibitor and CT may be a feasible option after 
anti-PD-1 treatment failure, with an acceptable 
toxicity profile, as bridge to allo-SCT.
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