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Most patients with relapsed/refractory (R/R) classic Hodgkin lym-
phoma (CHL) are cured with primary therapy, but 10%-30% of pa-
tients may relapse.!™ While second-line salvage chemotherapy
followed by high-dose chemotherapy and autologous stem cell
transplant (ASCT) may cure most R/R patients, the optimal salvage
treatment regimen remains undefined. With the advent of targeted
therapies, novel agents such as the CD30 antibody-drug conjugate
brentuximab vedotin (BV) as well as PD-1 inhibitors such as nivolu-
mab and pembrolizumab have been incorporated into salvage
regimens.*~” Acknowledging the limitations of cross-trial comparison
of phase 2 trials, the outcomes with these regimens appear superior
to using chemotherapy alone.®?

In this issue of HemaSphere, Mei et al. present the results of their
phase 2 trial of combination nivolumab plus ifosfamide, carboplatin,
and etoposide (NICE) in patients with high-risk R/R Hodgkin lym-
phoma.® The study was performed in light of an initial PET-adapted
approach, in which patients received either nivolumab monotherapy
or combination NICE (for patients with residual PET-positive disease
after nivolumab lead-in) followed by ASCT.® Given that only 9 of 43
enrolled patients received NICE in the PET-adapted approach, this
study was performed to further evaluate the safety and efficacy of
NICE before ASCT. In total, 35 patients were enrolled in the study. All
patients received one dose of nivolumab monotherapy followed by
two cycles of NICE, and seven patients received a third cycle of NICE.
Notably, this cohort treated with NICE was restricted to high-risk
individuals based on several pre-determined criteria, including relapse
within 1 year of completion of first-line therapy or primary refractory
disease.

In this study, NICE followed by ASCT demonstrated promising
efficacy with a 2-year progression-free survival (PFS) and overall
survival (OS) of 88% and 100%, respectively. These efficacy data are
comparable to other studies in which a combination of PD-1 inhibitor
and chemotherapy was used in the R/R setting.*!! Given that the
cohort was restricted to patients with high-risk diseases, it makes the
efficacy results even more compelling.

While the study demonstrated promising efficacy data, it also
determined the regimen to be safe. In fact, toxicities associated with
NICE followed by ASCT were similar to if not better than prior studies
involving combination chemoimmunotherapy.*¢*! Anemia (69%) and
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nausea (69%) were the most common toxicities attributed to NICE,
while transaminitis (23%), rash (20%), and pruritus (14%) were the
most common immune-related adverse events (all grade 1, except for
two cases of pruritus that were grade 2). Rates of neutropenia and
thrombocytopenia were relatively low at 31% with the majority of
cases grade 2 or lower.

One important toxicity-related clinical question that this study
helps answer is whether prior exposure to PD-1 inhibitor is asso-
ciated with increased rates of engraftment syndrome during ASCT.
For context, one study of pembrolizumab-GVD followed by ASCT
yielded rates of engraftment syndrome of 68%, and another study of
42 patients treated with pembrolizumab-ICE followed by ASCT had
one fatal case of engraftment syndrome.*¢ Encouragingly, rates of
engraftment syndrome in this study were modest (14%), and more in
line with the prior PET-adapted NICE study (12%) and a retrospective
analysis of patients treated with PD-1 inhibitor before ASCT
(18%).>*2

While this study highlights the efficacy and safety of combination
PD1 inhibitor and chemotherapy in the R/R setting, it also raises
important clinical questions. The 51826 study demonstrated a 2-year
PFS of 92% for patients treated with nivolumab-AVD in untreated
advanced-stage CHL, meaning the use of frontline PD-1 inhibitor-
based regimens will become more common.® When patients develop
R/R disease after prior frontline exposure to PD-1 inhibitors, what is
the utility of subsequent PD-1-based regimens in the R/R setting?
This is one area in which further research is warranted, as there are
limited data to guide clinical practice in this situation. Patients with
clear refractory disease (e.g., relapse <3 months) to frontline PD1-
inhibitor-based therapy should receive a salvage regimen containing
BV (Figure 1). Recent long-term follow-up of a dose-dense combi-
nation of BV and ICE showed a 5-year PFS of 77%, albeit in patients
with no previous exposure to any novel agent.7'13

Where the uncertainty lies is in the optimal salvage regimen for
patients who relapse later (e.g., >3 months after frontline treat-
ment). Should these patients receive another PD-1-inihbitor-based
regimen? Patients who discontinue pembrolizumab or nivolumab
after achieving a CR can be re-challenged again upon progression
and achieve a response.'*1° On top of that, can sensitivity to PD-1
blockade be reinvigorated through the use of immunostimulatory
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drugs? In a heavily pre-treated cohort of 13 patients with R/R CHL,
a combination of gemcitabine and pembrolizumab exhibited an
objective response of 85%, with five patients achieving a complete
response.'® Ten out of 11 patients who had experienced pro-
gressive disease on PD-1 blockade immediately before switching
to gemcitabine-pembrolizumab demonstrated a response, sug-
gesting that gemcitabine may augment response to PD-1 blockade
through immunostimulatory mechanisms and that im-
munostimulatory medications could play an important role in the
R/R setting. How this applies to patients with later relapse after
frontline PD1-inhibitor therapy is unknown at this time, and real-
world data in the coming years will have to answer this question. In
the meantime, one can still consider BV-based salvage in this
setting given the high cure rates seen in long-term follow-up.*® But
similarly, real-world data will help define the efficacy of this regi-
men in those who relapse after PD-1-inhibitor-based frontline
therapy.

While the majority of patients in the study by Mei et al. pro-
ceeded to ASCT,° it is also important to question whether ASCT in
this setting is even necessary. One recent study demonstrated a
2-year PFS of 51% for 40 patients who were treated with pem-
brolizumab maintenance alone after achieving a complete remission
after four cycles of pembrolizumab-GVD.Y” This study highlights
that combination chemoimmunotherapy followed by PD-1 blockade
monotherapy may be sufficient treatment for a subset of patients—
likely those without stage |V disease—and that a substantial portion
of patients may not need ASCT at all. When PD-1 blockade is used
in conjunction with chemotherapy, it is also unclear if there is an
optimal chemotherapy backbone—GVD or ICE—and future rando-
mized comparison trials with integrated correlation with ctDNA for
measurable residual disease assessment should explore this
further.18-20

In patients with R/R disease without prior PD-1 blockade ex-
posure, it is clear that integrating PD-1 blockade into the salvage
regimen is critical. The study by Mei et al. provides further evidence
for this approach.® Future studies should focus on optimizing salvage
regimens when PD-1 blockade was previously used as well as de-
fining the population that may benefit from ASCT in the R/R setting.
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