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a b s t r a c t

Objective: The primary objective is to describe the real-life effectiveness and safety of nivolumab treatment in
patients with relapsed or refractory classical Hodgkin's lymphoma. The secondary objective is to describe the
therapeutic management after nivolumab monotherapy.
Method: Observational, retrospective, multidisciplinary study including all patients with relapsed or refractory
classical Hodgkin's lymphoma treated with nivolumab monotherapy from November 2015 to March 2023.
Patient and treatment-related variables were collected. Effectiveness was measured as overall response rate,
progression-free survival, and overall survival. Safety was measured as percentage of patients with adverse
effects and severity.
Results: Thirteen patients were included, median age 37.5 years (RIQ: 25.3–54.7), 84.6%male. Themedian num-
ber of previous lines of therapy was 3 (RIQ: 2–4.5), including autologous haematopoietic stem cell transplanta-
tion (84.6%) and brentuximab vedotin (100%). All received nivolumab 3 mg/kg/14 days, with a median of
11 cycles (RIQ: 6.5–20.5) per patient. Median time on treatment was 4.9 months (RIQ: 3–9.6) and median
follow-up time was 9.2 months (RIQ: 5.6–32.3).

Complete response was achieved by 3 patients (23.1%), partial response by 3 (23.1%), stable disease by 3
(23.1%), and progression by 4 (30.8%). The objective response rate was 46.2%. Median progression-free survival
was 23.9 months (95% CI: 0–49.1), median overall survival was not reached. At the study cut-off date, 5 patients
had died (38.5%), 4 were in complete remission without active treatment (30.8%), and 4 were continuing
treatment (30.8%).

Adverse events occurred in 76.9% of patients, 44% of severity ≥3, themost frequent being hypothyroidism and
hepatotoxicity. One patient discontinued treatment due to pneumonitis, 2 suffered treatment delays (thrombo-
cytopenia and hypertransaminemia), and 1 changed the regimen to monthly (pulmonary toxicity).
Conclusions: Nivolumab in the treatment of relapsed or refractory classical Hodgkin's lymphoma has confirmed
favourable effectiveness data in the study sample, expressed as objective response rate of 46.2% and a clinical
benefit rate of 69.2%. Safety was acceptable, manageable, and consistent with that described in the literature.

r e s u m e n

Objetivo: El objetivo principal es describir la efectividad y seguridad en vida real del tratamiento con nivolumab
enpacientes con linfomadeHodgkin clásico en recaída o refractario. El objetivo secundario es describir elmanejo
terapéutico tras la monoterapia con nivolumab.
Método: Estudio observacional, retrospectivo y multidisciplinar que incluyó a todos los pacientes con linfoma de
Hodgkin clásico en recaída o refractario tratados con nivolumab enmonoterapia desde noviembre de 2015 hasta
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marzo de 2023. Se recogieron variables relacionadas con el paciente y con el tratamiento. La efectividad se midió
como tasa de respuestas globales, supervivencia libre de progresión y supervivencia global. La seguridad semidió
como porcentaje de pacientes con efectos adversos y gravedad.
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Efectividad en vida real
Seguridad

Introduction

Hodgkin lymphoma (HL) accounts for approximately 10% of all
lymphomas and 0.6% of all cancers diagnosed worldwide each year.1

Its histology is characterised by the presence of malignant Hodgkin
and Reed-Sternberg (HRS) cells, surrounded by abundant non-tumour
inflammatory cells. It is divided into 2 main histological subtypes:
classical HL (cHL) and nodular lymphocyte-predominant HL, the latter
of which is generally indolent.

Recent advances in radiotherapy andpolychemotherapyhave signif-
icantly improved cure rates for patients with cHL, with approximately
80% of newly diagnosed patients under the age of 60 years achieving
durable complete remission (CR).2,3

However, a significant percentage of patients either do not achieve
these responses or experience a relapse. The standard treatment for pa-
tients with relapsed or refractory cHL (R/R cHL) is salvage chemother-
apy followed by autologous haematopoietic stem cell transplantation
(aHSCT), which has a CR rate of 50%.4,5 Patients with R/R cHL following
aHSCT have a very poor prognosis, with a median survival of
27 months.6

However, the introduction of new drugs has improved the overall
survival of patients who relapse after aHSCT.7 For many years, alloge-
neic haematopoietic stem cell transplantation (allo-HSCT) was the
only curative treatment option for these patients.8 However, the situa-
tion has changed significantly with the approval of brentuximab
vedotin (BV) and, more recently, of immune checkpoint inhibitors
(ICIs).9

Programmed death-ligands 1 and 2 (PD-L1/2) are highly expressed
in cHL HRS cells, with increased expression associated with amplifica-
tion or gain of chromosomal region 9p24.1.10 This finding makes them
excellent therapeutic targets for the ICIs nivolumab and pembrolizu-
mab. The latter drug is not currently approved in Spain for this
indication.

Nivolumab is a human monoclonal antibody that binds to the pro-
grammed death receptor 1 (PD-1) and blocks its interaction with PD-
L1 and PD-L2. In Spain, it is approved and reimbursed as monotherapy
in adult patients with R/R cHL following treatment with aHSCT and
BV.11 The results supporting its approval are based on a phase 1b
study (CheckMate 039) and a phase 2 study (CheckMate 205) in 95 pa-
tients who had received aHSCT and BV. The objective response rate
(ORR) was 68%, with 13% achieving CR and 55% achieving partial re-
sponse (PR). The median follow-up was 22.7 months, and the median
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Resultados: Se incluyeron trece pacientes, mediana de edad 37,5 años (RIQ: 25,3–54,7), 84,6% hombres. La
mediana de líneas terapéuticas previas fue 3 (RIQ: 2–4,5), incluyendo trasplante autólogo de progenitores
hematopoyéticos (84,6%) y brentuximab vedotin (100%). Todos recibieron nivolumab 3 mg/kg/14 días, con
una mediana de 11 ciclos (RIQ: 6,5-20,5) por paciente. La mediana de tiempo en tratamiento fue de 4,9 meses
(RIQ: 3–9,6) y la de tiempo de seguimiento de 9,2 meses (RIQ: 5,6-32,3).

Consiguieron respuesta completa 3 pacientes (23,1%), respuesta parcial 3 (23,1%), enfermedad estable 3
(23,1%) y progresaron 4 (30,8%). La tasa de respuesta objetiva fue del 46,2%. La mediana de supervivencia libre
de progresión fue 23,9 meses (IC95%: 0–49,1), la mediana de supervivencia global no se alcanzó. A la fecha de
corte del estudio, cinco pacientes fueron exitus (38,5%), cuatro mantenían remisión completa sin tratamiento
activo (30,8%) y cuatro continuaban en tratamiento (30,8%).

El 76,9% de los pacientes presentó efectos adversos, 44% de gravedad ≥3, siendo los más frecuentes
hipotiroidismo y hepatotoxicidad. Un paciente suspendió tratamiento por neumonitis, dos sufrieron retrasos
de tratamiento (trombocitopenia e hipertransaminemia) y uno modificó la pauta a mensual (toxicidad
pulmonar).
Conclusiones: Nivolumab en el tratamiento del linfomadeHodgkin clásico en recaída o refractario ha confirmado
en la muestra de estudio datos favorables de efectividad, expresada en tasa de respuesta objetiva del 46,2% y
beneficio clínico del 69,2%. La seguridad fue aceptable, manejable, y concordante con lo descrito en la bibliografía.
Publicado por Elsevier España, S.L.U. en nombre de Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Este es un

artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

duration of response was 15.9 months. Median progression-free sur-
vival (PFS) was 14.7 months. Median overall survival (OS) had not
been reached at the time of analysis, but the OS rate was 95% at
12months.12,13 Extended follow-up of the CheckMate 205 trial showed
durable responses in patients with CR, PR, and stable disease (SD), with
similar 1-year OS rates.14 Chemotherapy alone or in combination with
an ICI, particularly as a bridge to allo-HSCT, has shown encouraging re-
sponses in some patients who have failed to anti-PD-1 therapy.15

The safety profile of nivolumab in HL is similar to that observed in
other indications. Most adverse reactions, including serious ones,
typically resolve after discontinuation, dose delay, or initiation
of appropriate treatment (e.g., high-dose corticosteroids or other
immunosuppressants).11,16,17 Although most adverse reactions are
mild tomoderate, definitive discontinuation of treatmentmay be neces-
sary. Notably, treatmentwith nivolumabmay increase the risk of severe
graft-versus-host disease (GVHD) and death in patients who have pre-
viously undergone allo-HSCT, especially in those with a history of
GVHD. Other immune-related adverse reactions may occur in patients
who have received allo-HSCT prior to nivolumab, including sinusoidal
obstruction syndrome (SOS) and early-onset severe acute fever (SAF),
which develop 1–7 days after allo-HSCT.15,18

The primary objective of this studywas to evaluate the effectiveness
(measured as overall response rate, PFS, and OS) and safety of nivolu-
mab monotherapy in patients with R/R cHL in the real-world setting
of a tertiary care hospital. The secondary objective was to describe
the therapeutic management of patients following nivolumab
monotherapy.

Methods

An observational, retrospective, multidisciplinary, single-centre
study was conducted, including all patients with R/R cHL treated with
nivolumab monotherapy at a tertiary hospital setting from November
2015 to August 2023.

We included patients aged at least 18 years with a diagnosis of R/R
cHL who had been treated with nivolumab for at least 3 months
(6 cycles). We excluded patients who had received nivolumab in a clin-
ical trial or who had non-classical HL.

The following variables were collected at the start of nivolumab
treatment: age, sex, cHL subtype (nodular, mixed cellularity,
lymphocyte-rich, lymphoid-depleted), number of prior lines including
HSCT, first-line refractory cHL, prior treatment, HSCT and BV prior to
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nivolumab, time from diagnosis of cHL to first dose of nivolumab, and
Ann Arbor stage.
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We also collected the following treatment variables: dose, regimen
and number of nivolumab cycles, duration of nivolumab monotherapy,
successive lines from discontinuation to end of follow-up, HSCT after
nivolumab, and type of HSCT.

Effectivenesswas assessed on the basis of best response asmeasured
by positron emission tomography/computed tomography or computed
tomography. Response was classified into 4 groups according to the
Lugano classification criteria19,20: metabolic complete response (CR),
metabolic PR, SD, and progressive disease (PD).

The overall ORRwas defined as the sum of CR and PR, while the clin-
ical benefit rate was defined as the sum of CR, PR, and SD. We also
assessed PFS and OS at the end of the study.

Safety was measured by the occurrence and severity of AEs accord-
ing to the National Cancer Institute's Common Terminology Criteria
for Adverse Events v5.0 (NCI CTCAE).21 In addition,we recorded the rea-
sons for dose reduction, discontinuation, or delay in treatment. We also
measured the incidence of acute GVHD, SOS, and SAF in patients treated
with nivolumab following allo-HSCT.

Data were obtained from medical records using Orion Clinic, and
pharmacotherapeutic patient management information was obtained
using Farmis-Oncofarm.

Centrally distributed quantitative variables are expressed as mean
and 95% confidence interval (95% CI), and asymmetrically distributed
quantitative variables are expressed as median and interquartile range
(IQR). Categorical variables are presented as absolute and relative fre-
quencies. A p-value of b .05 was used as the cut-off for statistical signif-
icance. The Kaplan–Meier method was used to calculate PFS and OS. All
statistical analyses were performed with SPSS (IBM, Chicago).

The study was submitted to and approved by the Medical Reseach
Ethics Commitee of the hospital (code 2023–435-1 [EOm]; approved
10 May 2023). To protect the patients' confidential data, they were
identified by a numerical code in accordance with the Organic Law on
Data Protection 3/2018, Regulation 2016/679 of the European
Parliament, and of the Council of 27 April, 2016.

Results

The study included 13 patients. Table 1 describes their demographic
and clinical characteristics at the start of nivolumab treatment.

All patients initially received nivolumab 3mg/kg every 14 days, with
amedian of 11 cycles (IQR: 6.5–20.5) per patient. Themedian treatment
duration was 4.9 months (IQR: 3.0–9.6). Total follow-up time was
93.9 months, with a median of 9.2 months (IQR: 5.6–32.3).

Table 2 shows the results for effectiveness, and Figs. 1 and 2 show
survival curves.

In terms of safety, 76.9% of patients (10 out of 13) experienced an AE
of any grade. A total of 18 treatment-related AEs were reported. Table 3
shows the AEs and their severity according to NCI-CTCAE criteria. There
were 10 grade 1 and 2 AEs (55.6%) and 8 grade 3 AEs (44.4%). One pa-
tient discontinued treatment due to toxicity (pneumonitis), 2 patients
had temporary treatment delays or interruptions (thrombocytopenia
and hypertransaminemia), and 1 patient had the interval between cy-
cles changed from fortnightly to monthly (pulmonary toxicity). The
management of AEs was as follows: 2 patients received filgrastim for
neutropenia, 1 patient received epoetin for anaemia, and 2 patients re-
ceived corticosteroids for immune-mediated toxicity (cutaneous and
pulmonary).

Complications were common in patients treated with nivolumab
after allo-HSCT (n=4), with 50% developing acute GVHD, 25% SOS,
and 25% SAF. Haematopoietic progenitor cells were derived from HLA-
identical (n=2) or haploidentical (n=2) peripheral blood of related
donors. A reduced intensity conditioning regimen was used in all
cases: thiotepa 10 mg/kg for 2 days, busulfan 6.4 mg/kg for 2 days,
and fludarabine 150 mg/m2 for 3 days. GVHD prophylaxis consisted of

post-HSCT intravenous cyclophosphamide (days +3 and+4) together
with sirolimus and mycophenolate mofetil from day 5 post-HSCT. The
median time between the last dose of nivolumab and allo-HSCT was
73.5 days (IQR: 41.5–94.8).
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Table 1

Patient characteristics at the start of nivolumab treatment (n=13).

Characteristic Value

Age (y), median (IQR) 37.5 (25.3–54.7)
Sex, n (%)
Female 2 (15.4)
Male 11 (84.6)

cHL histological subtype, n (%)
Nodular sclerosis 10 (76.9)
Mixed cellularity 2 (15.4)
Lymphocyte-rich 1 (7.7)

Prior therapeutic lines, median (IQR) 3 (2.0–4.5)
≥3 prior lines, n (%) 9 (69.2)
≥5 prior lines, n (%) 3 (23.1)

cHL refractory to first-line treatment, n (%) 9 (69.2)
HSCT prior to nivolumab, n (%) 11 (84.6)
aHSCT 8 (72.7)
aHSCT and allo-HSCT 3 (27.3)

Brentuximab vedotin prior to nivolumab, n (%) 13 (100)
In monotherapy 6 (46.2)

2nd therapeutic line 2 (33.3)
3rd therapeutic line 3 (50.0)
8th therapeutic line 1 (16.7)

Combined with chemotherapy 2 (15.4)
3rd therapeutic line 2 (100)

Combined with chemotherapy and in monotherapy 5 (38.4)
2nd therapeutic line 3 (40.0)
3rd therapeutic line 1 (20.0)
4th therapeutic line 1 (20.0)

Time from diagnosis to start of nivolumab (y), median (IQR) 2.4 (1.5–4.2)
Clinical stage (Ann Arbor stage), n (%)
I 1 (7.7)
III 3 (23.1)
IV 9 (69.2)

allo-HSCT, allogeneic haematopoietic stem cell transplantation; IQR, interquartile range;
aHSCT, autologous haematopoietic stem cell transplantation; HSCT, haematopoietic
stem cell transplantation.

Fig. 3 depicts the results of the effectiveness of nivolumabmonother-
apy, as well as the subsequent therapeutic management of the patients,
and their final situation. At the study cut-off date, 5 patients had died
(38.5%), 4 were in CR without active treatment (30.8%), and 4 were
still being treated (30.8%) (see Fig. 3).

Table 2

Results for effectiveness.

Best response obtained, n (%)

CR 3 (23.1)
PR 3 (23.1)
SD 3 (23.1)
ORR (CR+PR) 6 (46.2)
Clinical benefit (CR+PR+SD) 9 (69.2)

Time to response (mo), median (IQR)

ORR (CR+PR) 3.8 (2.6–5.5)
Clinical benefit (CR+PR+SD) 3.9 (3.1–6.7)

Duration of response (mo), median (IQR)

ORR (CR+PR) 15.4 (3.1–79.4)
Clinical benefit (CR+PR+SD) 18.1 (6.2–75.9)
In patients with CR 79.1 (21.0–80.1)

PFS

No. of events (%) 7 (53.8)
Median (95% CI), mo 23.9 (0.0–49.1)

OS

Deaths, n (%) 5 (38.5)
Median (95% CI), mo Not reached

SD, stable disease; 95% CI, 95% confidence interval; CR, complete response; IQR, inter-
quartile range; PR, partial response; OS, overall survival; PFS, progression-free survival;
ORR, objective response rate.
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Fig. 1. Progression-free survival.

Five patients underwent transplantation after treatment with nivo-
lumab, 4 underwent allo-HSCT, and 1 underwent aHSCT. All of them
were in CR prior to transplantation, and 1 was rescued with 2 cycles of
nivolumab in combination with ifosfamide/carboplatin/etoposide
(NICE protocol). These patients were in CR after transplantation and at
the end of the study, except for 1 patient who died from a post-
transplant complication.

Two patients (15.4%) were rescued with an immunochemotherapy
regimen. The patient with SD was treated with nivolumab 3 mg/kg
every 14 days, with bendamustine 90 mg/m2 on days 1 and 2 every
28 days for 4 cycles, then continued on nivolumab monotherapy. The
patient was in CR at the study end date. The other patient experienced
disease progression and received salvage treatment with 2 cycles of
NICE plus followed by allo-HSCT.

Discussion

The present study analysed real-world data on nivolumab mono-
therapy in patients diagnosed with R/R cHL after aHSCT and BV treat-
ment. The effectiveness and safety results are comparable to those
reported in pivotal clinical trials.12,13

The median age of our sample was similar to that of the pivotal trial
cohorts (37 years), and its variability was within the described range.

Our sample had a lower percentage of women compared to the pivotal
trials (30%–40%), whichmay be due to its small size.Most patients were
heavily pretreated (69% had ≥3 prior lines and 23% had ≥5 lines com-
pared with 52%with ≥5 lines in the pivotal trials), andmost were in ad-
vanced stages (92% in stages III and IV comparedwith 85% in the pivotal
trials).

Fig. 2. Overall survival.
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Table 3

Adverse events.

AE (NCI-CTCAE) Patients with AE (%)

Grade 1

Anaemia 2 (15.4)
Flu-like illness 1 (7.7)
Lower limb oedema 1 (7.7)
Hypothyroidism 3 (23.1)
Skin toxicity 1 (7.7)

Grade 2

Neutropenia 1 (7.7)
Thrombocytopenia 1 (7.7)

Grade 3

Hepatotoxicity 3 (23.1)
Neutropenia 2 (15.4)
Skin toxicity 1 (7.7)
Pulmonary toxicity (pneumonitis/GVHD-inflammation) 2 (15.4)

AE, adverse event; GVHD, graft-versus-host disease; NCI-CTCAE, National Cancer
Institute's Common Terminology Criteria for Adverse Events.

In our study, the ORR of 46.2% was lower than the 68% observed in
cohort B of the pivotal CheckMate 205 trial, who received similar treat-
ment to the 13 patients in our study. In addition to the extended follow-
up results from the phase II CheckMate 205 trial,14 5 large studies have
published real-world results on the use of nivolumab in patientswith R/
R cHL.22–26 These studies reported ORRs and CRs ranging from 60% to
69% and from 15% to 45%, respectively. These rates were higher than
those observed in the present study (ORR: 46.2%; CR: 23.1%). As re-
ported by Martínez et al., the GELTAMO group conducted a retrospec-
tive real-world study in our centre with 74 patients treated with
nivolumab.26 The ORR was 58% and the CR rate was 30.6%, both of
which were higher than in the present study.

The median time to best response (CR+PR+ES) was 3.9 months,
which is longer than the 2 months reported in the pivotal trials but
similar to the 3 months reported by the GELTAMO group. The median
duration of response in responders (CR+PR) was 15.4 months (IQR:
3.1–79.4), which is comparable to the 16.6 months (range: 0–71) re-
ported in the CheckMate 205 trial (cohort B). For patients who achieved
a CR, the median duration of response was 79.1 months, compared to
30.3 months reported in the CheckMate 205 trial (cohort B).

Median PFS was 23.9 months (95% CI 0–49.1), which is higher than
the 14.8 months (95% CI 11.0–19.8) reported in the CheckMate 205
trial (cohort B). In addition, 12-month PFS was 57%. Although median
OS was not reached, 61.5% of patients were still alive at the study
end date.

The reasons for discontinuation of nivolumab monotherapy were
consolidation with transplantation in 3 patients (23.1%), disease pro-
gression in 5 patients (38.5%), and toxicity in 1 patient (7.7%). Of the 6
patients who discontinued due to disease progression or toxicity, 5
died (38.5% of the study population). In the GELTAMO study, the main
reasons for discontinuation were consolidation with transplantation
(41.7%) and disease progression (37.5%).26 In total, 52.8% of patients in
theGELTAMOstudyunderwentHSCT, comparedwith 38.5% in the pres-
ent study (1 patient with aHSCT and 4 with allo-HSCT).

Two of our patients (15.4%) received rescue treatment with
immunochemotherapy and achieved CR by the end of the study.
Romero et al.27 described 3 cases of heavily pretreated patients with
cHL refractory to nivolumab monotherapy who were successfully res-
cued by adding chemotherapy to nivolumab as a bridge to allo-HSCT.
All patients had unfavourable clinical features, such as 3 or 4 prior



treatment lines—including BV and aHSCT—refractoriness to the line of
treatment prior to nivolumab, or rapid disease progression. Despite
these challenges, they achieved CR after the addition of chemotherapy,
consolidated with allo-TAPH, and remain in CR.
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Fig. 3. Effectiveness of nivolumab monotherapy and subsequent therapeutic strategy. ORR, objective response rate; CR, complete response; PR, partial response; aHSCT, autologous
haematopoietic stem cell transplantation; allo-HSCT, allogeneic haematopoietic stem cell transplantation; NICE, nivolumab + ifosfamide/carboplatin/etoposide; MATRix,
methotrexate/cytarabine/rituximab/thiotepa.

Chemotherapy in combination with PD-1 inhibitors has shown en-
couraging results,28,29 although there are still few studies of this combi-
nation in patients who fail to respond to nivolumab. There are several
ongoing trials of new combinations of chemotherapy and PD-1 inhibi-
tors in both R/R cHL and in first-line therapy.30 The results suggest
that anti-PD-1 therapy may reprogram the immune system by activat-
ing effector cells and inhibiting immunosuppressive cells, potentially
overcoming chemoresistance.

Overall, 76.9% of our patients experienced AEs, 44% of which were
grade ≥3. The most common AEs were hypothyroidism, hepatotoxicity,
pulmonary toxicity, anaemia, and neutropenia. Definitive discontinua-
tion of nivolumab treatmentwas required for only 1 patient, whodevel-
oped pneumonitis (approximately. 8%). These results are similar to
those described in pivotal clinical trials, where AEs were observed in
77.1% of patients, but with fewer grade ≥3 AEs (19.5%). These results
show a higher incidence of AEs than those reported in real-world stud-
ies. Martinez et al.26 reported treatment-related AEs in 56.8% of patients
(grade ≥3 in 9.4%), while Manson et al.24 reported 37% of patients with
grade 3 AEs and 20.5% with serious AEs. The most common ≥3 haema-
tological toxicity was neutropenia at 15.4%, which was higher than the
2.3% observed in the pivotal trials.

Themost common immune-related AEswere grade 3 hepatotoxicity
in 23.1% of patients and grade 3 pulmonary toxicity in 15.4%, compared
with 0.8% and 3.4%, respectively, in the pivotal trials.12,13 Although the
results of retrospective studies should be interpreted with caution,
they suggest that the real-world safety profile of nivolumab may differ
from that observed in the pivotal clinical trials, which did not include
patients at high risk of AEs, such as those with a history of autoimmune

disease or prior allo-HSCT. In our study, 3 patients had received allo-
HSCT prior to treatment with nivolumab. Nevertheless, it should be
noted that no patient in our sample died due to treatment toxicity.
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The incidence of acute GVHD after allo-HSCT was higher than in the
pivotal trials (50%vs 27.4%), aswas the incidence of SOS (25%vs 2%) and
SAF (25% vs 12%). However, these results may be biased by the small
number of patients who received allo-HSCT. In the real-world study
conducted by the GELTAMO group, the cumulative incidence of grade
II to grade IV acute GVHD was 33.3% (grade III to grade IV in 2 of 74
patients).26

The present study has several limitations, the first of which is the
small sample size. In addition, the data collection was retrospective,
which may mean that the information recorded in the clinical histories
was incomplete. Finally, we must consider in mind the limitations of
using ORR as the main variable and the lack of robust data on patient-
relevant variables.

In conclusion, in a small sample of patients analysed in a real-world
setting, the ORR with nivolumab monotherapy was approximately
46%, with a clinical benefit rate approaching 70%. Although the inci-
dence of AEs was high (44% with grade ≥3), only 1 patient required
definitive discontinuation of treatment. Nivolumab achieved a very
durable response in patients who achieved CR (79 months). Nivolu-
mab in combination with chemotherapy rescued 2 trial patients with
a very poor prognosis, both achieving CR. This study provides an op-
portunity to analyse and learn from clinical practice, as it involved
real patients who differ from the highly selected cohorts of clinical
trials.

Contribution to the scientific literature

The prognosis for patients with R/R cHL after aHSCT and BV treat-
ment is poor and there are few therapeutic alternatives.
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There is a body of literature supporting the efficacy and safety of ni-
volumab in R/R cHL. However, much of the published research has been
conducted under the highly controlled conditions typical of experimen-
tal studies. Observations made in the context of routine clinical practice
can add to previous results and provide post-marketing evidence, but
should never replace the evidence obtained from clinical trials.

This study aimed to provide a descriptive overview of the effective-
ness and safety of nivolumab treatment in R/R cHL in clinical practice.

Funding

None declared.

Ethics statement

This studywas submitted to and approved by the hospital's Research
Committee. The authors declare that the patients' confidential data
were protected in accordance with the Organic Law on Data Protection
3/2018, Regulation 2016/679 of the European Parliament, and of the
Council of 27 April, 2016.

CRediT authorship contribution statement

Laura Lorente Fernández: Writing – review & editing, Writing –

original draft, Visualization, Validation, Supervision, Software,
Resources, Project administration, Methodology, Investigation, Formal
analysis, Data curation, Conceptualization. Samuel Romero
Domínguez: Validation, Supervision, Methodology, Investigation, For-
mal analysis, Data curation, Conceptualization. Asunción Albert Marí:
Writing – review & editing,Writing – original draft, Validation, Supervi-
sion, Data curation. Esperanza Núñez Benito: Writing – original draft,
Visualization, Validation, Data curation, Conceptualization. Eduardo
López Briz: Writing – original draft, Validation, Methodology, Concep-
tualization. José Luis Poveda Andrés: Visualization, Validation,
Conceptualization.

Declaration of competing interest

None declared.

References

1. Diefenbach CS, Leonard JP. Targeting CD30 in hodgkin lymphoma: antibody-drug
conjugates make a difference. Am Soc Clin Oncol Educ Book. 2012:162–6 doi:
10.14694/EdBook_AM.2012.32.83. PMID: 24451728.

2. Ansell SM. Hodgkin lymphoma: 2023 update on diagnosis, risk-stratification, and
management. Am J Hematol. 2022;97(11):1478–88. doi: 10.1002/ajh.26717.

3. Batlevi CL, Younes A. Novel therapy for Hodgkin lymphoma. Haematol Am Soc
Hematol Educ Program. 2013;2013:394–9. doi: 10.1182/asheducation-2013.1.394.
PMID: 24319210.

4. Majhail NS, Weisdorf DJ, Defor TE, Miller JS, McGlave PB, Slungaard A, et al. Long-
term results of autologous stem cell transplantation for primary refractory or re-
lapsed Hodgkin's lymphoma. Biol Blood Marrow Transplant. 2006;12(10):1065–72.
doi: 10.1016/j.bbmt.2006.06.006. PMID: 17084370.

5. Sureda A, Constans M, Iriondo A, Arranz R, Caballero MD, Vidal MJ, et al. Grupo
Español de Linfomas/Trasplante Autólogo de Médula Osea Cooperative Group. Prog-
nostic factors affecting long-term outcome after stem cell transplantation in
Hodgkin's lymphoma autografted after a first relapse. Ann Oncol. 2005;16(4):625–
33. doi: 10.1093/annonc/mdi119. Epub 2005 Feb 28. PMID: 15737986.

6. Arai S, Fanale M, DeVos S, Engert A, Illidge T, Borchmann P, et al. Defining a Hodgkin
lymphoma population for novel therapeutics after relapse from autologous
haematopoietic cell transplant. Leuk Lymphoma. 2013;54(11):2531–3. doi:
10.3109/10428194.2013.798868. Epub 2013 Jun 5. PMID: 23617324.

7. Schmitz N, Pfistner B, Sextro M, Sieber M, Carella AM, Haenel M, et al. German
Hodgkin's Lymphoma Study Group; Lymphoma Working Party of the European
Group for Blood and Marrow Transplantation. Aggressive conventional chemother-
apy compared with high-dose chemotherapy with autologous haemopoietic stem-
cell transplantation for relapsed chemosensitive Hodgkin's disease: a randomised
trial. Lancet. 2002;359(9323):2065–71. doi: 10.1016/S0140-6736(02)08938-9.
PMID: 12086759.

T22

8. Sureda A, Canals C, Arranz R, Caballero D, Ribera JM, Brune M, et al. Allogeneic stem
cell transplantation after reduced intensity conditioning in patients with relapsed or
refractory Hodgkin's lymphoma. Results of the HDR-ALLO study - a prospective clin-
ical trial by the Grupo Español de Linfomas/Trasplante de Médula Osea (GEL/TAMO)
and the Lymphoma Working Party of the European Group for Blood and
Marrow Transplantation. Haematologica. 2012;97(2):310–7. doi: 10.3324/
haematol.2011.045757. Epub 2011 Oct 11. PMID: 21993674; PMCID: PMC3269494.

9. Eichenauer DA, Aleman BMP, André M, Federico M, Hutchings M, Illidge T, et al.
ESMO Guidelines Committee. Hodgkin lymphoma: ESMO Clinical Practice Guidelines
for diagnosis, treatment and follow-up. Ann Oncol. 2018;29(Suppl 4):iv19–29. doi:
10.1093/annonc/mdy080. PMID: 29796651.

10. Chen BJ, Chapuy B, Ouyang J, Sun HH, Roemer MG, Xu ML, et al. PD-L1 expression is
characteristic of a subset of aggressive B-cell lymphomas and virus-associated malig-
nancies. Clin Cancer Res. 2013;19(13):3462–73. doi: 10.1158/1078-0432.CCR-13-
0855. Epub 2013 May 14. PMID: 23674495; PMCID: PMC4102335.

11. FichaTécnica deOpdivo. Available from: https://www.ema.europa.eu/en/documents/
product-information/opdivo-epar-product-information_es.pdf. (acceso marzo 2023).

12. European Public Assessment Report (EPAR) de Opdivo®. Available from: http://
www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_
Variation/human/003985/WC500219972.pdf.

13. Younes A, Santoro A, Shipp M, Zinzani PL, Timmerman JM, Ansell S, et al. Nivolumab
for classical Hodgkin's lymphoma after failure of both autologous stem-cell trans-
plantation and brentuximab vedotin: a multicentre, multicohort, single-arm phase
2 trial. Lancet Oncol. 2016;17(9):1283–94. doi: 10.1016/S1470-2045(16)30167-X
Epub 2016 Jul 20. PMID: 27451390; PMCID: PMC5541855.

14. Armand P, Engert A, Younes A, Fanale M, Santoro A, Zinzani PL, et al. Nivolumab for
relapsed/refractory classic Hodgkin lymphoma after failure of autologous
haematopoietic cell transplantation: extended follow-up of the multicohort single-
arm phase II CheckMate 205 trial. J Clin Oncol. 2018;36(14):1428–39. doi: 10.1200/
JCO.2017.76.0793. Epub 2018 Mar 27. Erratum in: J Clin Oncol. 2018 Sep 10;36
(26):2748. PMID: 29584546; PMCID: PMC6075855.

15. Merryman RW, Castagna L, Giordano L, Ho VT, Corradini P, Guidetti A, et al. Alloge-
neic transplantation after PD-1 blockade for classic Hodgkin lymphoma. Leukaemia.
2021;35(9):2672–83. doi: 10.1038/s41375-021-01193-6. Epub 2021 Mar 3. PMID:
33658659.

16. Schneider BJ, Naidoo J, Santomasso BD, Lacchetti C, Adkins S, Anadkat M, et al. Man-
agement of immune-related adverse events in patients treated with immune check-
point inhibitor therapy: ASCO guideline update. J Clin Oncol. Dec 20, 2021;39(36):
4073–126. doi: 10.1200/JCO.21.01440. Epub 2021 Nov 1. Erratum in: J Clin Oncol.
2022 Jan 20;40(3):315. PMID: 34724392.

17. Majem M, García-Martínez E, Martinez M, Muñoz-Couselo E, Rodriguez-Abreu D,
Alvarez R, et al. SEOM clinical guideline for the management of immune-related ad-
verse events in patients treated with immune checkpoint inhibitors (2019). Clin
Transl Oncol. 2020 Feb;22(2):213–22. doi: 10.1007/s12094-019-02273-x. Epub
2020 Jan 28. PMID: 31993963.

18. Haverkos BM, Abbott D, Hamadani M, Armand P, Flowers ME, Merryman R, et al. PD-
1 blockade for relapsed lymphoma post-allogeneic haematopoietic cell transplant:
high response rate but frequent GVHD. Blood. 2017;130(2):221–8. doi: 10.1182/
blood-2017-01-761,346. Epub 2017 May 3. PMID: 28468799; PMCID: PMC5510790.

19. Cheson BD, Fisher RI, Barrington SF, Cavalli F, Schwartz LH, Zucca E, et al, Alliance,
Australasian Leukaemia and Lymphoma Group; Eastern Cooperative Oncology
Group; European Mantle Cell Lymphoma Consortium; Italian Lymphoma Founda-
tion; European Organisation for Research; Treatment of Cancer/Dutch Hemato-
Oncology Group; Grupo Español de Médula Ósea; German High-Grade Lymphoma
Study Group; German Hodgkin's Study Group; Japanese Lymphorra Study Group;
Lymphoma Study Association; NCIC Clinical Trials Group; Nordic Lymphoma Study
Group; Southwest Oncology Group; United KingdomNational Cancer Research Insti-
tute. Recommendations for initial evaluation, staging, and response assessment of
Hodgkin and non-Hodgkin lymphoma: the Lugano classification. J Clin Oncol.
2014;32(27):3059–68. doi: 10.1200/JCO.2013.54.8800. PMID: 25113753; PMCID:
PMC4979083.

20. Cheson BD, Ansell S, Schwartz L, Gordon LI, Advani R, Jacene HA, et al. Refinement of
the Lugano Classification lymphoma response criteria in the era of immunomodula-
tory therapy. Blood. 2016;128(21):2489–96. doi: 10.1182/blood-2016-05-718,528.
Epub 2016 Aug 29. PMID: 27574190.

21. Common Terminology Criteria for Adverse Events (CTCAE) version 5.0. National Can-
cer Institute; 2017.

22. Beköz H, Karadurmuş N, Paydaş S, Türker A, Toptaş T, Fıratlı Tuğlular T, et al. Nivolu-
mab for relapsed or refractory Hodgkin lymphoma: real-life experience. Ann Oncol.
2017;28(10):2496–502. doi: 10.1093/annonc/mdx341. PMID: 28961828.

23. Santoro A, D'alo F, Zinzani PL, et al. Real-world data of nivolumab in classical Hodgkin
lymphoma: results from the Italian expanded access programme. Blood. 2017;130
(suppl 1):5171.

24. Manson G, Mear JB, Herbaux C, Schiano JM, Casasnovas O, Stamatoullas A, et al, LYSA.
Long-term efficacy of anti-PD1 therapy in Hodgkin lymphoma with and without
allogenic stem cell transplantation. Eur J Cancer. 2019;115:47–56. doi: 10.1016/
j.ejca.2019.04.006. Epub 2019 May 10. PMID: 31082693.

25. Bair SM, Strelec LE, Feldman TA, Ahmed G, Armand P, Shah NN, et al. Outcomes and
toxicities of programmed death-1 (PD-1) inhibitors in Hodgkin lymphoma patients

https://doi.org/10.14694/EdBook_AM.2012.32.83
https://doi.org/10.1002/ajh.26717
mailto:lorente_lau@gva.es
pmid:24319210
https://doi.org/10.1016/j.bbmt.2006.06.006
pmid:17084370
https://doi.org/10.1093/annonc/mdi119
pmid:15737986
https://doi.org/10.3109/10428194.2013.798868
https://doi.org/10.1016/S0140-6736(02)08938-9
pmid:12086759
https://doi.org/10.3324/haematol.2011.045757
https://doi.org/10.3324/haematol.2011.045757
https://doi.org/10.1093/annonc/mdy080
https://doi.org/10.1158/1078-0432.CCR-13-0855
https://doi.org/10.1158/1078-0432.CCR-13-0855
https://www.ema.europa.eu/en/documents/product-information/opdivo-epar-product-information_es.pdf
https://www.ema.europa.eu/en/documents/product-information/opdivo-epar-product-information_es.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/003985/WC500219972.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/003985/WC500219972.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/003985/WC500219972.pdf
https://doi.org/10.1016/S1470-2045(16)30167-X
pmid:27451390
https://doi.org/10.1200/JCO.2017.76.0793
https://doi.org/10.1200/JCO.2017.76.0793
https://doi.org/10.1038/s41375-021-01193-6
https://doi.org/10.1200/JCO.21.01440
https://doi.org/10.1007/s12094-019-02273-x
https://doi.org/10.1182/blood-2017-01-761,346
https://doi.org/10.1182/blood-2017-01-761,346
https://doi.org/10.1200/JCO.2013.54.8800
https://doi.org/10.1182/blood-2016-05-718,528
http://refhub.elsevier.com/S1130-6343(24)00155-7/rf0105
http://refhub.elsevier.com/S1130-6343(24)00155-7/rf0105
https://doi.org/10.1093/annonc/mdx341
http://refhub.elsevier.com/S1130-6343(24)00155-7/rf0115
http://refhub.elsevier.com/S1130-6343(24)00155-7/rf0115
http://refhub.elsevier.com/S1130-6343(24)00155-7/rf0115
https://doi.org/10.1016/j.ejca.2019.04.006
https://doi.org/10.1016/j.ejca.2019.04.006


L. Lorente Fernández, S. Romero Domínguez, A. Albert Marí et al. Farmacia Hospitalaria 49 (2025) T17–T23

in the United States: a real-world, multicenter retrospective analysis. Oncologist.
2019;24(7):955–62. doi: 10.1634/theoncologist.2018-0538. Epub 2018 Dec 19.
PMID: 30568021; PMCID: PMC6656463.

26. Martínez C, Carpio C, Heras I, Ríos-Herranz E, Buch J, Gutierrez A, et al, Spanish Group
of Lymphoma and BoneMarrow Transplantation (GELTAMO). Potential survival ben-
efit for patients receiving allogeneic haematopoietic stem cell transplantation after
nivolumab therapy for relapse/refractory hodgkin lymphoma: real-life experience
in Spain. Biol Blood Marrow Transplant. 2020;26(8):1534–42. doi: 10.1016/j.
bbmt.2020.02.003. Epub 2020 Feb 14. PMID: 32068094.

27. Romero S, Balaguer-Roselló A, Montoro J, Beneit P, Martínez A, Ruiz C, et al. Addition
of chemotherapy to nivolumab after PD-1 inhibitor failure as bridge to allogeneic
stem cell transplantation in classical Hodgkin's lymphoma: report on three cases
and literature review. Ther Adv Hematol. 2021;12:20406207211038181. doi:
10.1177/20406207211038181. PMID: 34434538; PMCID: PMC8381419.

T23

28. Rossi C, Gilhodes J, Maerevoet M, Herbaux C, Morschhauser F, Brice P, et al. Efficacy of
chemotherapy or chemo-anti-PD-1 combination after failed anti-PD-1 therapy for re-
lapsed and refractory Hodgkin lymphoma: a series from Lysa centers. Am J Hematol.
2018. doi: 10.1002/ajh.25154. Epub ahead of print. PMID: 29884994.

29. Lepik KV, Mikhailova NB, Kondakova EV, Zalyalov YR, Fedorova LV, Tsvetkova LA,
et al. A study of safety and efficacy of nivolumab and bendamustine (NB) in patients
with relapsed/refractory hodgkin lymphoma after nivolumab monotherapy failure.
Hemasphere. 2020;4(3):e401. doi: 10.1097/HS9.0000000000000401. Erratum in:
Hemasphere. 2021 Jul 15;5(8):e619. PMID: 32647803; PMCID: PMC7306298.

30. Herrera AF, LeBlanc ML, Castellino SM, Li H, Rutherford SC, Evens AM, et al. SWOG
S1826, a randomised study of nivolumab(N)-AVD versus brentuximab vedotin
(BV)-AVD in advanced stage (AS) classic Hodgkin lymphoma (HL). J Clin Oncol.
2023;41. doi: 10.1200/JCO.2023.41.17_suppl.LBA4. (suppl 17; abstr LBA4).

https://doi.org/10.1634/theoncologist.2018-0538
https://doi.org/10.1016/j.bbmt.2020.02.003
https://doi.org/10.1016/j.bbmt.2020.02.003
https://doi.org/10.1177/20406207211038181
https://doi.org/10.1002/ajh.25154
https://doi.org/10.1097/HS9.0000000000000401
https://doi.org/10.1200/JCO.2023.41.17_suppl.LBA4

	[Translated article] Real-�world effectiveness and safety of nivolumab in patients with relapsed or refractory classical Ho...
	Introduction
	Methods
	Results
	Discussion
	Contribution to the scientific literature
	Funding
	Ethics statement
	CRediT authorship contribution statement
	Declaration of competing interest
	References


