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Editor’s note

A commentary on “Combination of anti-PD-1 antibody with P-GEMOX as a potentially effective
immunochemotherapy for advanced natural killer/T cell lymphoma”.
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Extranodal natural killer/T-cell lymphoma (ENKTL) is
an uncommon and aggressive subtype of non-Hodgkin
lymphoma with a geographic distribution unique to
East Asia and Latin America.1 This disease is often
characterized by extranodal involvement of the midline
nasal areas and is invariably associated with Epstein-
Barr virus (EBV) infection of the neoplastic lymphoid
cells.2 Over the past decade, treatment for ENKTL has
made notable progress with the introduction of L-
asparaginase-based chemotherapy regimens, including
SMILE (dexamethasone, methotrexate, ifosfamide, L-
asparaginase, and etoposide), P-GEMOX (pegaspargase,
gemcitabine and oxaliplatin), DDGP (dexamethasone,
cisplatin, gemcitabine and pegaspargase), and AspaMet-
Dex (pegaspargase, methotrexate, and dexamethasone).
When combined with radiotherapy, a 3-year overall
survival rate of 70% can be achieved in localized ENKTL.
However, a patient diagnosed with advanced ENKTL
today is still expected to suffer from a high relapse rate
of approximately 70%, despite having received at least

one of these contemporary chemotherapy regimens and
having overcome the severe treatment-related toxicities
that typically ensue.3–6 Emboldened by the dim clini-
cal outlook for such patients who relapse or become
refractory to current therapies, new treatment options,
such as immunotherapy, are being explored to improve
survival outcomes.

Up-regulation of programmed death-ligand 1 (PD-
L1) expression by genomic alterations has provided a
molecular basis for targeting the PD-1/PD-L1 immune
checkpoint axis.7 Antibodies targeting PD-1 have demon-
strated promising results. In an interim report of a phase
II prospective study, use of sintilimab achieved an over-
all response rate of 68% in 28 patients with relapsed or
refractory ENKTL.8 Given these encouraging results, it
is imperative that anti-PD-1 therapy be fast-tracked to
frontline treatment of ENKTL.

The clinical investigation published in Signal Transduc-
tion and Targeted Therapy by Cai et al.9 described the first
combined usage of anti-PD-1 antibody with P-GEMOX as
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Figure 1. Evolution of front-line therapies for advanced extranodal natural killer/T-cell lymphoma.

first-line treatment for patients with advanced ENKTL.
The objective response rate was 88.9% (8/9), and the com-
plete response rate was 77.8%. While the study concept
and early results are interesting, the small numbers of
patients included, short follow-up duration, and non-
randomized design impose a limit to its clinical appli-
cability at this point in time, as the authors have rightly
acknowledged. Nonetheless, this study provided the ini-
tial proof-of-concept that such a combination is feasible
and safe. Notably, treatment-related adverse effects were
manageable and included mainly reversible cytopenia, as
well as a single case of grade 2 hypothyroidism.

Intriguingly, the authors hypothesized that P-GEMOX
may exert an immunostimulatory effect on the tumor
microenvironment, favoring a potential synergistic effect
with anti-PD-1 checkpoint immunotherapy. The actual
mechanism will certainly require serial sampling of the
tumors before and after treatment, and direct examina-
tion of the immune milieu for confirmation. In addition,
the authors attempted to correlate PD-L1 immunohisto-
chemical expression and genomic alterations with the
observed treatment responses. However, the mixed use
of four types of anti-PD-1 antibodies in this study may
hinder identification of a definitive predictive biomarker
using PD-L1 immunohistochemistry from a single 22C3
antibody clone, as has been the larger experience in the
solid tumor field. Recently, our group conducted a sys-
tematic multi-center clinicopathologic and genetic anal-
ysis of 19 patients with relapsed or refractory ENKTL
treated with pembrolizumab.10 We identified cryptic
rearrangements of the PD-L1 gene disrupting the 3′-
UTR as a strong positive predictor of response to pem-
brolizumab. On the other hand, PD-L1 immunohisto-
chemistry using the SP263 antibody clone showed that
PD-L1 was expressed in almost all cases, consistent
with the findings by Cai et al., and is therefore not
an ideal biomarker for checkpoint immunotherapy in
ENKTL.

Where should we go from here? In the past few
decades, the treatment of ENKTL has steadily evolved
from anthracycline-based to L-asparaginase-based reg-
imens (Fig. 1). The potential utility of checkpoint
immunotherapy in combination with L-asparaginase-
based chemotherapy in upfront treatment of ENKTL has
certainly been placed in the spotlight. Closer inspection,

however, reveals several issues that must be addressed
before its wider adoption as a standard treatment modal-
ity. As witnessed in the study by Cai et al., within the
short follow-up of 10.6 months, three of the nine patients
had already experienced disease progression, suggest-
ing an intrinsic limitation of this combined chemoim-
munotherapy regimen. This highlights the need to fur-
ther optimize the inclusion of specific chemotherapy
agents and/or checkpoint inhibitors used, either alone or
in combination, as well as their ideal sequencing. Per-
haps most importantly, with the goal of achieving pre-
cision medicine, a genomic study on a larger treatment
cohort is warranted to define the predictive biomarker
landscape in ENKTL.

In the future, we envision that first-line treatment of
ENKTL will enter a new era using immunotherapy-based
regimens, with the hope of inducing durable remissions
and prolonged survival in these patients. Randomized
controlled trials evaluating checkpoint immunother-
apy either alone or in combination with standard L-
asparaginase-based regimens are urgently needed to
achieve this goal.
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