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Abstract
Immune checkpoint inhibitors (ICI) have demonstrated high therapeutic efficacy in relapsed or refractory classical Hodgkin
lymphoma (r/r cHL). Nevertheless, despite the accumulated data, the question of the ICI therapy duration and efficacy of
nivolumab retreatment remains unresolved. In this retrospective study, in a cohort of 23 adult patients with r/r cHL who
discontinued nivolumab in complete response (CR), the possibility of durable remission achievement (2-year PFS was 55.1%)
was demonstrated. Retreatment with nivolumab has demonstrated efficacy with high overall response rate (ORR) and CR (67%
and 33.3% respectively). At the final analysis, all patients were alive with median PFS of 16.5 months. Grade 3–4 adverse events
(AEs) were reported in 36% of patients, and there was no deterioration in terms of nivolumab retreatment–associated
complications.
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Introduction

Immune checkpoint inhibitors (ICI) have demonstrated high
efficacy in the treatment of relapsed and refractory classical
Hodgkin lymphoma (r/r cHL) in CHECKMATE-205
(nivolumab) and KEYNOTE-087 (pembrolizumab) studies
[1, 2]. Introduction of immunotherapy to the treatment of
cHL has transformed the concept of management and prog-
nosis for this group of patients.

Nevertheless, despite the accumulated data, optimal dura-
tion of the ICI therapy is still unclear. In prior early studies, the
nivolumab was discontinued in patients with r/r cHL predom-
inantly due to either disease progression (25–28%) or severe
treatment-related adverse events (5–11%) [1]. Published stud-
ies have demonstrated the possibility of durable remission
achievement after ICI therapy discontinuation in patients with
solid tumors [3–8]. At the same time, the analysis of
CheckMate 153 performed by Spigel et al. (2017)

demonstrated the significant improvement of PFS for patients
with non-small cell lung cancer who continued therapy after 1
year compared to patients who stopped therapy after 1 year
(PFS HR = 0.42 (95% CI, 0.25–0.71) [9]. However, in this
study, patient groups were not well balanced according to
achievement of complete or partial remission (70 vs 56%).
The number of reports on therapy discontinuation in cHL
patients is limited [10, 11]. The study by Manson et al.
(2018) demonstrated that 91% of patients were alive at the last
follow-up (median follow-up 21.2 months) and 80% of pa-
tients maintained CR after nivolumab discontinuation (total
group was 11 patients) [10]. Therefore, there is evidence that
a durable remission can be maintained after nivolumab dis-
continuation in patients with r/r cHL who achieved CR.

However, the results of previously published studies on ICI
efficacy showed the absence of the PFS plateau in the survival
curve for patients with r/r cHL. Most patients with Hodgkin
lymphoma are not cured with PD-1-inhibitor therapy.
Therefore, when deciding to discontinue ICI therapy, prog-
nostic factors regarding the response duration should be de-
fined and considered.

Assuming that such patients are refractory to conventional
chemotherapy and the risk of allogeneic hematopoietic stem
cell transplantation (allo-HSCT) is high, ICI retreatment may
be an attractive option in case of relapse after immunotherapy
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discontinuation. A limited number of previously published
studies on ICI retreatment efficacy and safety in patients with
solid tumors showed conflicting data [12–15]. Several reports
were presented for patients with melanoma who had been
retreated with ipilimumab monotherapy or in combination
with nivolumab [16–19]. It was shown that ICI retreatment
allowed to achieve favorable results for some of them.
Noteworthy, for some patients the response to ICI retreatment
was better compared to the initial therapy. Another study eval-
uating the response to ICI retreatment in patients with non-
small cell lung cancer demonstrated the achievement of partial
remission or stable disease in 5 out of 11 patients [20].
Interestingly, patients who responded to primary therapy also
had the good response to repeated therapy. In summary, the
available published data does not clarify which patients can
benefit from ICI re-challenge. Only a few clinical cases were
published for patients with r/r cHL [10, 21]. In the study by
Manson G. et al. (2018) devoted to the ICI discontinuation in
patients with cHL, 4 patients were retreated with nivolumab
after relapse. All patients achieved partial remission of the
disease during nivolumab re-challenge [10]. Additionally,
the results of pembrolizumab retreatment in patients with
Hodgkin lymphoma were demonstrated in a 2-year follow-
up of KEYNOTE-087 study [22]. The response was evaluated
in 8 out of 10 patients. Overall response rate (ORR) was 75%.
These findings suggest that ICI re-challenge may be a prom-
ising strategy in patients with r/r cHL.

Since this issue was not well understood yet, the aim of the
current study was to assess the efficacy and safety of
nivolumab retreatment in patients with r/r сHL. We sup-
pose that patients who have previously achieved com-
plete remission during primary nivolumab therapy may
remain sensitive to ICI.

Methods

We retrospectively analyzed a cohort of 109 adult patients
with r/r cHL receiving nivolumab (3 mg/kg every 14 days)
in RM Gorbacheva Research Institute, Pavlov University,
within Russian Named Patient Program. In 23 patients, the
therapy was discontinued without any additional treatment
after achieving complete remission. All these patients were
included in our analysis. The disease status was assessed by
positron-emission tomography/computed tomography (PET/
CT) using LYRIC criteria every 3 months.

Patients with r/r cHL who were at least 18 years old and
relapsed after nivolumab discontinuation, were included in the
retreatment efficacy and safety study. In all but one case, the
nivolumab monotherapy was used; in one case ICI treatment
was combined with chemotherapy. The dose of nivolumab
was fixed at 40 mg or 3 mg/kg. The exclusion criteria were
age under 18 years old and the history of another therapy

between initial nivolumab and PD-1 inhibitor retreatment.
The study was approved by Pavlov University Ethics
Committee. All participants provided their written informed
consent. The date of data cut-off was November 20, 2019.

The primary endpoint was ORR. Overall response rate was
defined as rate of either complete response (CR) or partial
response (PR) defined by LYRIC criteria. The secondary end-
points were overall survival (OS) and progression-free surviv-
al (PFS). Overall survival was defined as the time from
nivolumab discontinuation to death from any cause.
Progression-free survival 1 (PFS1) was defined as the time
from nivolumab discontinuation to first documented progres-
sive disease or death from any cause, whichever occurs first.
Progression-free survival 2 (PFS2) was defined as the
time from nivolumab retreatment to first documented
progressive disease or death from any cause. In each
survival outcome, data was censored at the date of last
contact for patients who have not experienced the
events of interest during their follow-up.

All patients receiving at least one therapy cycle were in-
cluded in safety analysis. Adverse events (AEs) were evaluat-
ed according to NCI CTCAE 4.03 criteria.

For patients’ group characteristic evaluation, descriptive
statistic methods were used. A full range of values was pre-
sented in descriptive statistics data where appropriate. The
survival analysis was performed using the Kaplan–Meier
method. The univariate analysis of the influence of several
factors on PFS after nivolumab discontinuation was analyzed
using Kaplan–Meier method with log-rank test for nominal
variables, and Cox regression for ordinal variables and con-
tinuous variables. All statistical analyses were performed
using SPSS Statistics v.17 software (SPSS, Inc., Chicago, Ill).

Results

The analysis included 23 adult patients with r/r cHL who
discontinued nivolumab (3 mg/kg) in CR due to any reason.
The PD-1 inhibitor therapy was discontinued due to Russian
Named Patient Program completion in 20 (87%) patients or
grade 3–4 AE in 3 (13%) patients. Adverse events included
grade III colitis in 2 patients and combination of grade 3 ar-
thritis and uveitis in 1 patient. Median follow-up after therapy
discontinuation was 28.9 months (14.1–32.2) at the final anal-
ysis. There were 6 male and 17 female patients (26/74 %).
Median age was 32 (20–48) years. Median number of lines
of systemic therapy before nivolumab was 5 (3–10). In 11
(48%) cases prior therapy included autologous hemopoietic
stem cell transplantation, also 11 (48%) patients had history
of brentuximab vedotin treatment. At nivolumab therapy ini-
tiation, 6 (26%), 2 (9%), and 15 (65%) patients had stage II,
III, and IV disease, respectively, with presence of B-
symptoms in 14 (61%) cases and bulky disease (> 8 cm) in
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1 (4%) case. Fourteen (61%) patients had progressive disease
(PD), 4 (17%) stable disease (SD), and 3 (13%) partial re-
sponse (PR) prior to nivolumab retreatment initiation.
Performance status was evaluated by ECOG (Eastern
Cooperative Oncology Group) score. Prior to initial ICI treat-
ment, 10 (43%) patients had ECOG PS 0-1, 11 (48%) ECOG
PS 2, and 2 (9%) ECOG PS 3 (Table 1). Median cycles of
nivolumab were 24 (11-30). All patients achieved CR during
the initial nivolumab therapy. Median number of nivolumab
cycles before the best response achievement was 6 (6–24)
with subsequent median nivolumab therapy duration of 7
(0–15) months (Table 2). At the moment of the last follow-
up, all patients were alive (OS was 100%) (Fig. 1).

At the time of data cutoff, 11 (48%) patients with r/r cHL had
relapsed after nivolumab therapy discontinuation. Median PFS1
was not reached: the 2-year PFS1 was 55.1% (95%CI, 32.3–73)
(Fig. 2). Median time to relapse was 11 (5–26) months. All
patients except one were retreated with nivolumabmonotherapy.
In 1 case nivolumab was combined with bendamustine and
brentuximab vedotin at 1st cycle with 2 subsequent cycles of
nivolumab combinedwith bendamustine followed by nivolumab

monotherapy. At the time of the analysis, responsewas evaluated
in 9 of 11 patients (Fig. 3). Median follow-up after ICI
retreatmentwas 14.8 (2–25.4)months.With overall response rate
of 67%, the best response was CR in 3 (33%), PR in 3 (33%),
and indeterminate response (IR) in 3 (33%) patients (Fig. 4).
Median number of nivolumab cycles to achieve the best response
during nivolumab retreatment was 6 (6–12). Median time to
achieve the best response was 3.6 (2.8–8.1) months.
Retreatment was discontinued in 5 patients due to different rea-
sons: grade 3–4AE in 1 case and patient’s decision in 4 cases. At
the moment of therapy discontinuation, 2 patients had CR, 1
patient PR, and 2 patients IR. Four out of five patients developed
relapse after nivolumab retreatment was discontinued; in 1 case
the disease progressed after 24 cycles of nivolumab retreatment.
Median PFS2 was 16.5 months (95% CI, 16.3–16.7) (Fig. 1S).
In patients relapsing after nivolumab retreatment, a different ther-
apy was initiated consisting of nivolumab monotherapy (n = 3)
or its combination with vinblastine (n = 1) or brentuximab
vedotin and bendamustine (n = 1). None of these 5 patients
was available for response evaluation at the time of the analysis.
Close surveillance of these patients was continued.

Table 1 Patient characteristics at
initial nivolumab therapy Patient characteristics at initial nivolumab therapy N = 23

Age, median (range) 32 (20–48)

Sex (%):

Male 6 (26)

Female 17 (74)

Disease stage at the time of nivolumab initiation (%):

II 6 (26)

III 2 (9)

IV 15 (65)

Prior lines of therapy (range) 5 (3-10)

Prior radiotherapy (%) 12 (52)

Prior high-dose therapy with autologous stem cell transplantation (%) 11 (48)

Prior brentuximab vedotin therapy (%) 11 (48)

Status of the disease (%)

Progressive disease 14 (61)

Stable disease 4 (17)

Partial response 3 (13)

ECOG status (%)

0–1 10 (43)

2 11 (48)

3 2 (9)

B-symptoms (%)

Yes 14 (61)

No 9 (39)

Bulky disease (%)

Yes 1 (4)

No 22 (96)
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In this study, the influence of several factors on PFS
duration after nivolumab discontinuation was also exam-
ined. It was found that the early achievement of CR to
nivolumab (3 months or 6 cycles) had a statistically
significant effect on the duration of the remission after
nivolumab discontinuation. At the last follow-up, 68.8%
of patients who achieved CR at the moment of 3
months were alive and free of disease progression with
median PFS not reached; median PFS for patients who
achieved CR after 6 cycles of therapy was 13.3 months
(p = 0.023; 95% CI, 5.8–20.8) (Fig. 4S). Other ana-
lyzed factors are presented in Table 1S in the
Supplement Section. Potential predictors of response to
nivolumab retreatment were also evaluated. None of the
clinical characteristics assessed showed any predictive
value (Table 2S).

During retreatment grade 3–4 AE occurred in 4 (36%)
patients and included grade 3 arthralgia, grade 3 pyrexia,
grade 3 thrombocytopenia, grade 4 pneumonitis, and pneu-
monia. At the same time, during the initial nivolumab ther-
apy, grade 3–4 AEs were present in 5 out of 11 patients
(45%). Interestingly, 1 out of 4 patients with grade 3–4
AE had no complications during initial nivolumab therapy.
Grade ≤ 2 AEs were present in 2 patients: grade 1 creatinine
elevation and grade 2 leukopenia. Only in one case of grade
3–4 AE (pneumonitis), the therapy was stopped and gluco-
corticoids therapy at 1 mg/kg was initiated, while the patient
achieved CR before therapy discontinuation. There was no
deterioration in terms of complications during retreatment
with nivolumab. In addition, not all patients experienced
relapse of the same complications that were present during
primary therapy.

Table 2 Details of nivolumab
therapy and outcome after
nivolumab discontinuation and
retreatment

Nivolumab therapy N = 23

Number of nivolumab cycles, median (range) 24 (11–30)

Duration of nivolumab therapy, months (range) 12 (5–17)

Nivolumab cycles before the CR achievement, median (range) 6 (6–24)

Duration of nivolumab between the CR achievement and therapy
discontinuation, month, median (range)

7 (0–15)

Disease status at nivolumab discontinuation (%)

Complete remission

23 (100)

Number of patients with relapse after nivolumab discontinuation (%) 11 (48)

Nivolumab retreatment

Nivolumab retreatment among relapsed patients at the time of analysis (%) 11 (100)

Median follow-up from nivolumab retreatment, months (range) 14,8 (2-25,4)

Retreatment with nivolumab monotherapy (%)

Yes 10 (91)

No 1 (9)

Response to nivolumab retreatment (%)

Complete remission 3 (33.3)

Partial remission 3 (33.3)

Indeterminate response 3 (33.3)

Nivolumab cycles before the best response, median (range) 6 (6–12)

Median time before the best response achievement, months (%) 3.6 (2.8–8.1)

Nivolumab retreatment was discontinued (%) 5 (45)

Disease status at the time of nivolumab retreatment discontinuation

CR 2

PR 1

IR 2

Reason for nivolumab retreatment discontinuation

Grade 3-4 AE 1

Patient decision 4

Relapse after nivolumab retreatment (%) 5 (45)

Median progression-free survival, months 16.5

Relapsed patients alive at last follow-up (%) 11 (100)
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Discussion

Immune checkpoint inhibitors are the effective treatment modal-
ity for patients with r/r cHL [1, 2, 23, 24]. However, the question
of the ICI therapy duration has not been defined yet.
Discontinuation of immune checkpoint inhibitors is a highly rel-
evant issue. The key factors to be considered in this regard are as
follows: development of adverse events inmost patients, need for

a regular long-term treatment, which has effect on the quality of
life, and financial toxicity of such treatment. According to the
published studies, the main reasons for therapy discontinuation
were disease progression and severe adverse events. In our group
of patients who achieved CR at the time of therapy cessation, in
most cases the therapy was stopped due to the Named Patient
Program closure and in 3 patients (13%)—due to grade 3–4AEs.
The previously published data demonstrated the possibility of
durable remission achievement after PD-1 inhibitor discontinua-
tion in patients with solid tumors [3–9] and Hodgkin lymphoma
[10, 11]. In the current study, we also observed the long-term
remission after nivolumab discontinuation in patients with r/r
cHL. With median follow-up of 26 months, median PFS was
not reached. Therefore, therapy discontinuation is a feasible op-
tion for some patients.

Nevertheless, defining prognostic factor for durable remis-
sion after nivolumab discontinuation is still an important task.
In our study, the only factor with statistically significant influ-
ence on PFS probability defined by Kaplan–Meier method
was early (at 3 months or 6 therapy cycles) response to
nivolumab (Fig. 4S). However, this result should be consid-
ered with caution due to limited number of patients in ana-
lyzed population.

At the same time, the published reports demonstrated that
patients with r/r cHL continue to relapse after ICI therapy [1,
2, 23]. The similar outcome was observed in our cohort of
patients discontinuing nivolumab in CR as 48% of them de-
veloped a relapse in 2 years past therapy cessation. Thus, the
solution to question of ICI therapy discontinuation in r/r cHL
is closely related to the problem of choice of the next therapy
step. Considering the refractory course of the disease, and
allogeneic hematopoietic stem cell transplantation (allo-
HSCT) associated risks, ICI retreatment seems to be a reliable
option for patients who have achieved CR during the previous
treatment. Although the currently published data is limited to
case reports, it also seems to confirm this concept [10, 21].

Our study is the first detailed description which reports the
outcome of nivolumab retreatment in patients with r/r cHL.
We received encouraging data demonstrating that the ICI re-
challenge may be safe and effective in patients who achieved
CR during the initial nivolumab therapy. Limitations of this
report include a retrospective study design within a single
institution, which may lead to the selection bias, limited num-
ber of patients, and lack of comparator arm.

The minimum dose of nivolumab used in our study was
40 mg disregard of bodyweight. The efficacy and safety of
nivolumab 40 mg fixed dose in patients with r/r cHL were
assessed by our group in prospective setting, demonstrating that
response rate and duration after 40mg nivolumab treatment were
comparable to standard 3 mg/kg dosing regimen [25].

The LYRIC criteria were used to avoid early discontinua-
tion of immunotherapy in patients for which it could be po-
tentially beneficial despite unconventional response pattern.

Fig. 1 Outcome of patients after nivolumab discontinuation

Fig. 2 Progression-free survival after nivolumab discontinuation
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These criteria were implemented prospectively on a large pop-
ulation of patients during Russian national nivolumab named
patient program with results published by our group earlier
[23], showing ORR and response duration comparable to con-
ventional criteria data presented by other groups. All patients
who achieved IR as the best response to nivolumab
retreatment in this study (3/9 pts) had no signs of active dis-
ease during the entire treatment. These patients were not
counted as having an objective response. Therefore, this re-
consideration of response criteria would not affect the overall
response rate and main results of the study (Figure 2S, 3S).

The overall response rate of 67% was comparable with
previously published data of phase 2 KEYNOTE-087 study,
demonstrating the 75% ORR after pembrolizumab
retreatment [22]. In addition, other single case reports also
demonstrated the achievement of complete and partial re-
sponse to nivolumab retreatment [10, 21]. However, despite
the inspiring results, relapses after nivolumab discontinuation,

as well as after nivolumab retreatment, demonstrate that most
patients are not cured with PD-1 inhibitors monotherapy,
pointing to the need for response consolidation. In patients
with inadequate response or relapse after nivolumab
retreatment, allo-HSCT should be considered when possible.
While allo-HSCT has proven its curative potential, this meth-
od poses a substantial risk of severe complications. At the
same time, nivolumab retreatment in sensitive to PD-1 therapy
patients allows to achieve significant overall survival with a
good quality of life. In addition, several clinical trials are cur-
rently ongoing to assess the potential of new molecules and
combinations that may prove to be effective in the treatment of
r/r cHL in the near future [26–34].

Summary

In conclusion, the study shows that ICI discontinuation is a
feasible option for some patient groups. Also, data was ob-
tained suggesting that the ICI re-challenge is an effective and
safe approach. Although the results are encouraging, further
study of nivolumab discontinuation and retreatment, as well as
predictor factors of response and survival in a larger popula-
tion of patients, is necessary.
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