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ABSTRACT:

Clinical trials are powerful weapons in the battle against nasopharyngeal carcinoma (NPC). Based on clinical trials
conducted in the past two decades, concurrent chemoradiotherapy combined with adjuvant chemotherapy or induc-
tion chemotherapy has been recommended as the standard treatment for locoregionally advanced NPC in various
guidelines. However, there remain shortcomings concerning current treatment modalities that should be refined in
future research. In this article, we review the achievements of published clinical trials for locoregionally advanced
NPC and propose future directions for subsequent clinical trials. We believe that refinement of current regimens of
chemotherapy, de-intensification of treatment for specific groups of patients, developing personalized treatment
based on predictors ( e.g. applying plasma Epstein-Barr virus DNA) and investigating novel therapies, such as targeted
therapy and immunotherapy, should be applied with the highest priority when designing clinical trials for locoregionally
advanced NPC in the next decade.

INTRODUCTION In the past two decades, the most important achievements in
Nasopharyngeal carcinoma (NPC) is an endemic disease the treatment for NPC have been the applications of inten-
prevalent in Southeast Asia and Mediterranean countries. sity modulated radiotherapy (IMRT) and chemotherapy.
In 2013, the annual incidence of NPC in Southern China Using this regimen, the treatment results for locoregionally

was more than 40 000, accounting for nearly the half of the
global incidence.* Radiotherapy (RT) was established as
the definitive treatment for NPC because of the disease’s
radiosensitivity and anatomical constraints. For patients
with early NPC [stage I, according to the eighth edition
of American Joint Committee on Cancer (AJCC) staging

advanced NPC have improved significantly.>* In the era of
evidence-based medicine, clinical trials, especially random-
ized clinical trials (RCTs), have played an important role in
the fight against NPC. Clinical trials could provide high-
quality evidence, guide clinical practices, and ultimately

system], RT alone could achieve good efficacy, and led to a benefit patients. The chemotherapy used to treat locore-
5 year overall survival (OS) rate of over 90%.> However, for gionally advanced NPC is a typical example that demon-
patients with locoregionally advanced NPC (Stage II-IVA, strates how clinical trials can change guidelines. This article
AJCC eighth edition), RT combined with chemotherapy will review the development of treatments (mainly chemo-
was recommended by the National Comprehensive Cancer therapy) for locoregionally advanced NPC achieved by

Network guidelines (v. 2.2018). clinical trials in the past two decades and provides future

perspectives for clinical trials conducted for locoregionally
advanced NPC.
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ACHIEVEMENTS IN THE PAST TWO DECADES
Concurrent chemotherapy and concurrent-adjuvant
chemotherapy

The landmark randomized Phase III Intergroup study 0099
(INT-0099) established the fundamental role of chemotherapy to
treat locoregionally advanced NPC.> Compared with RT alone,
concurrent chemoradiotherapy (CCRT) followed by adjuvant
chemotherapy showed a 30% increase in the 5 year OS rate. The
obvious improvements in survival induced by chemotherapy
resulted in INT-0099 being closed ahead of schedule because
of ethical considerations. Following INT-0099, several Phase
II clinical trials were conducted in endemic areas, which also
demonstrated the superiority of CCRT followed by adjuvant
chemotherapy over RT alone®™® (Table 1). Concurrent chemo-
therapy and adjuvant chemotherapy were investigated at the
same time; therefore, a question remained as to which kind of
chemotherapy brings the most benefit. A factorial study tried
to answer this question and concluded that concurrent chemo-
therapy could improve progression-free survival (PFS), while
adjuvant chemotherapy failed to improve survival.” However,
the limited number of patients in each arm undermined the reli-
ability of this conclusion. Subsequently, four Phase III clinical
trials were conducted to explore the absolute role of concurrent
chemotherapy,'*~'* which proved that CCRT was superior to RT
alone in terms of OS and PES (Table 1). Based on the results of
these clinical trials, CCRT followed by adjuvant chemotherapy
or not was recommended for locoregionally advanced NPC by
various guidelines.

Patients’ tolerance to chemotherapy decreases during the
post-RT period when patients are still recovering from acute
chemoradiotherapy toxicities; therefore, only about 50-75%
of patients could complete three scheduled cycles. Is adjuvant
chemotherapy needed after CCRT? A Phase III clinical trial
compared concurrent chemotherapy and concurrent-adjuvant
chemotherapy in patients with III-IVB NPC (except T3-4NO,
AJCC sixth edition).!* The results showed no significant differ-
ences in 5 year OS (80% vs 83%, p = 0.35) and PFS (71% vs 75%,
p = 0.45)."° However, the conclusions of this study were under-
mined by the fact that only 63% of the patients completed the
planned chemotherapy. Furthermore, a network meta-analysis
was conducted to determine the role of adjuvant chemotherapy
in the setting of CCRT.'® This network meta-analysis included
eight clinical trials that used CCRT, CCRT followed by adjuvant
chemotherapy, and RT alone, which were compared in patients
with locoregionally advanced NPC. No significant differences
in OS, distant metastasis-free survival (DMEFES), or locoregional
relapse-free survival (LRES) were found between CCRT followed
by adjuvant chemotherapy and CCRT alone [OS: hazard ratio
(HR) = 0.86, 95% credible interval (CrI) = 0.60-1.16; DMFS:
HR = 0.86, 95% CrI = 0.62-1.16; LRFS: HR = 0.72, 95% CrI =
0.43-1.15]. In another individual patient data (IPD) network
meta-analysis, adjuvant chemotherapy additional to CCRT
showed a tendency to improve OS (HR = 0.85, 95% CrI = 0.68-
1.05) and PFS (HR = 0.81, 95% CrlI = 0.66-0.98)."7 Thus, the
role of adjuvant chemotherapy in locoregionally advanced NPC
remains uncertain, and the heterogeneity of the patients may
account for this uncertainty.
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Induction chemotherapy

The rationality of induction chemotherapy lies in its better toler-
ance and allowance for further chemotherapy, thus increasing
the effectiveness in eradicating micro-metastasis. In addition,
induction chemotherapy could shrink the tumor volume to
provide better protection for vital organs, such as the brain-
stem. To date, several clinical trials have investigated the effi-
ciency of induction chemotherapy additional to CCRT (Table 2).
Hui et al conducted a Phase II study, and found that induction
chemotherapy of docetaxel plus cisplatin followed by CCRT
could significantly improve OS [HR = 0.24, 95% confidence
interval (CI) (0.078-0.73)] compared with CCRT alone.'® Based
on results of this trial, induction chemotherapy followed by
CCRT became a level three recommendation for locoregionally
advanced NPC in the NCCN guidelines (v. 2012). Subsequently,
clinical trials conducted by Fountzilas et al'® and Tan et al'® both
reported results that induction chemotherapy followed by CCRT
had no statistically significant effect on OS or PFS compared
with CCRT alone. Clinical trials conducted by Sun et al,” Cao et
al,”! Frikha et al,** and Hong et al*® reported statistically signif-
icant effects of induction chemotherapy additional to CCRT on
either OS or PFS or both. Considering the controversial results
of clinical trials, an IPD pooled analysis recruiting four clinical
trials that were conducted in endemic areas was conducted,”*
which confirmed that the addition of induction chemotherapy
to CCRT could improve the 5 year OS (HR = 0.75, 95% CI =
0.57-0.99) mainly through the improvement of distant metas-
tasis (HR = 0.68, 95% CI = 0.51-0.90). Considering the current
evidence, the NCCN guidelines (v. 2.2018) upgraded the solidity
of the evidence concerning induction chemotherapy followed by
CCRT for locoregionally advanced NPC from level 3 to level 24,
which is the same level as that assigned to CCRT followed by
adjuvant chemotherapy.

Clinical trials have established the important role of chemo-
therapy in locoregionally advanced NPC. The MAC-NPC
meta-analysis, which included 19 trials and 4806 patients,
confirmed that the addition of chemotherapy to RT significantly
improved OS, with an absolute benefit at 5 year reaching 6.3%.
Concurrent chemotherapy has been the backbone of treatment,
without which induction or adjuvant chemotherapy alone
appeared not so effective.”” Induction chemotherapy and adju-
vant chemotherapy could act as supplements to CCRT, with the
aim of improving treatment efficiencies.

FUTURE DIRECTIONS IN THE NEXT DECADE
Chemotherapy regimens

For concurrent chemotherapy, cisplatin is the classic drug of
choice. Although it is effective, the toxicity profile of cisplatin
is moderately harsh, such as gastrointestinal reactions, nephro-
toxicity, and ototoxicity. Finding an equivalent drug with lower
toxicity will be a research focus. A Phase III clinical trial compared
nedaplatin with cisplatin as a concurrent chemotherapy regime
in NPC and proposed that nedaplatin was a viable alternative.*®
Another Phase III clinical trial (ChiCTR-TRC-13003285) inves-
tigating the feasibility of replacing cisplatin with lobaplatin in
induction-concurrent chemotherapy for patients with stage III-
IVB NPC (AJCC seventh edition) has completed the recruitment
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phase, and results of this trial are expected. Similarly, an ongoing
clinical trial (NCT03503136) with a 2 x 2 factorial design
aims to compare the efficiency and safety of nedaplatin versus
cisplatin, and capecitabine vs fluorouracil, in induction-concur-
rent chemotherapy for patients with stage III-IVA NPC (except
T3-4N0, AJCC eighth edition).

For induction chemotherapy, different platinum-based regimes
have been used in clinical trials; however, no significant differ-
ences in survival between different induction chemotherapy regi-
mens were detected in the network meta-analysis.** Although the
induction regimen of docetaxel plus cisplatin plus fluorouracil
(TPF) was proven to be superior to cisplatin plus fluorouracil
(PF) for patients with unresectable non-metastatic head and
neck squamous cell carcinoma treated with induction chemo-
therapy followed by CCRT,” whether this is the same situation
in the setting of locoregionally advanced NPC remains to be
determined. An ongoing Phase III clinical trial (NCT02940925)
aims to compare two induction chemotherapy regimens directly:
PF versus taxol plus cisplatin plus capecitabine (TPC), and the
results are eagerly expected. Zhang et al established gemcitabine
plus cisplatin (GP), rather than PF, as the standard first-line treat-
ment option for patients with recurrent/metastatic NPC.*® The
convenient medication method of gemcitabine (intravenously
on days 1 and 8) and its confirmed efficacy make GP a favorable
regimen in locoregionally advanced NPC. A Phase III clinical
trial (NCT01872962) aiming to evaluate the therapeutic effi-
ciency of GP as induction chemotherapy in addition to CCRT for
patients with Stage III-IVB NPC (except T3-4N0, AJCC seventh
edition) has completed the recruitment phase, and results will
help us to gain a more comprehensive understanding of the role
of induction chemotherapy in locoregionally advanced NPC.

Poor compliance with adjuvant chemotherapy after CCRT
may mask its efficiency. Finding tolerable regimens for adju-
vant chemotherapy may benefit patients with locoregionally
advanced NPC. Metronomic chemotherapy, which refers to the
regular administration of low, less-toxic doses of chemothera-
peutic drugs for prolonged periods of time, is characterized by its
effectiveness and reduced toxicity.”’ Retrospective studies indi-
cated that adjuvant chemotherapy administered in a metronomic
manner was effective in high-risk patients with NPC, including
those with a positive EBV DNA post RT.*>*! Clinical trials are
needed to confirm the efficiency of metronomic chemotherapy in
locoregionally advanced NPC. An ongoing Phase III clinical trial
(NCT02958111) is exploring the adjuvant effects of single-agent
capecitabine as metronomic chemotherapy in patients with Stage
II-IVA NPC (except T3-4N0, T3N1, AJCC eighth edition), and
the results are eagerly anticipated. Although adjuvant chemo-
therapy and induction chemotherapy in addition to CCRT are
both level 2A recommendations for locoregionally advance
NPC in the NCCN guidelines (v. 2.2018), they have different
features and advantages. The question of which one is superior is
a concern to clinicians. The NPC-0501 clinical trial recruited six
arms and tried to answer this question; the unadjusted compari-
sons of induction chemotherapy vsersus adjuvant chemotherapy
did not reach statistical significance, but adjusted comparisons
indicated favorable improvements by induction chemotherapy.**

BJR

Considering the uncertain results of NPC-0501, a head-to-head
comparison between adjuvant chemotherapy and induction
chemotherapy is still needed in the future, and we anticipate the
results of an ongoing Phase III clinical trial (NCT03306121),
which aims to answer this question by comparing TPF followed
by CCRT and CCRT followed by PF in high-risk NPC.

De-intensification of treatments

The prolonged survival of patients with locoregionally advanced
NPC makes treatment-related toxicities and quality of life
important concerns for clinicians when treatment plans are made.
Deintensification of treatment in low-risk patients with NPC
with good prognosis would be a meaningful direction. There is
controversy concerning the need for chemotherapy in Stage II
NPC, despite being recommended by the NCCN guidelines. A
Phase III clinical trial reported by Chen et al showed that CCRT
was associated with a considerable survival benefit for patients
with Stage II NPC, at the cost of more acute adverse events, which
formed the basis for the recommendation of CCRT for patients
with Stage II NPC."> However, it should be noted that patients
in this trial were treated using two-dimensional RT. In the era of
IMRT, RT alone could achieve excellent results in Stage II NPC.*
Two recent meta-analyses also suggested that CCRT might offer
no survival benefit, but might increase toxicities compared with
IMRT alone in Stage I NPC.**** Clinical trials are still needed to
provide solid evidence to support this notion. An ongoing Phase
III non-inferior randomized trial (NCT02633202) aims to deter-
mine the value of concurrent chemotherapy for patients with
Stage II or T3NOMO NPC (AJCC seventh edition) treated with
IMRT, and results of this trial will have the potential to change
the guidelines. It has to be noted that this clinical trial excludes
patients with neck lymph node of maximal axial diameter >30
mm or pretreatment plasma Epstein-Barr virus (EBV) DNA
levels of 24000 copies/mL, as these patients are more likely to fail
distantly and benefit from CCRT.*®

As mentioned above, concurrent chemotherapy seems to be
more potent than induction chemotherapy and adjuvant chemo-
therapy.” However, the period of CCRT is the hardest time for
patients, as some acute toxicities, such as mucositis, vomiting,
dysphagia, and weight loss, are very common and severe during
this time. A retrospective study showed that induction chemo-
therapy followed by RT could achieve similar survival outcomes,
but fewer acute toxicities, during RT compared with CCRT for
patients with T3-4N0-IM0 NPC (AJCC seventh edition).”
The feasibility of staggering RT and chemotherapy is worth
investigation in the future. An ongoing Phase III clinical trial
(NCT03366415) aims to compare the efficacy and safety of induc-
tion chemotherapy followed by RT and adjuvant chemotherapy
with induction chemotherapy followed by CCRT in patients with
II-IVA NPC (AJCC eighth edition). Another Phase III clinical
trial (NCT02434614) aims to prove the non-inferiority of induc-
tion chemotherapy followed by RT compared with induction
chemotherapy followed by CCRT for patients with III-IVB NPC
(AJCC seventh edition). The results of these trials will help us
redefine the necessity of concurrent chemotherapy in locore-
gionally advanced NPC.
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Nodal metastasis in NPC progresses in an orderly manner. The
retropharyngeal lymph nodes and level II lymph nodes are most
commonly involved, followed by the level III and level V, level
IV, and supraclavicular fossa lymph nodes; while nodal skipping
metastasis is rare.”® The patterns of nodal metastasis in NPC
make elective prophylactic irradiation to the lymph drainage area
possible.’” An ongoing Phase III clinical trial (NCT02642107)
aims to compare elective neck irradiation to whole neck irradi-
ation in T1-4N0-1MO0 NPC (AJCC seventh edition). Another
ongoing Phase III clinical trial (NCT03346109) aims to test the
feasibility of sparing medial group retropharyngeal node irradi-
ation in T1-4N0-3MO0 NPC (except for medial group retropha-
ryngeal node metastasis, AJCC eighth edition). Both trials are a
non-inferior design, expecting similar disease control between
the arms and fewer RT-related toxicities for the elective irradi-
ation arm, such as hypothyroidism and dysphagia. Yang et al*’
conducted a clinical trial and reported that reducing the IMRT
target volume after induction chemotherapy did not reduce the
local control and survival rate in locoregionally advanced NPC
but the life quality of patients were improved. In the future,
more evidences about the feasibility de-intensification of RT are
needed.

Personalized therapy

In the era of precision medicine, the heterogeneity of patients
with NPC makes personalized therapy necessary. However, there
is still a long way to go in applying personalized therapy in clin-
ical practice. The NCCN guidelines (v. 2.2018) still recommend
the same treatments, namely CCRT with or without adjuvant
chemotherapy or induction chemotherapy, for locoregionally
advanced NPC, namely the Stage II-IVA NPC (AJCC eighth
edition). However, these recommendations are only merely
based on the TNM staging system, which is anatomy-based.
Therefore, much work remains to be done to refine these guide-
lines and make them more precise through clinical trials in the
next decade.

Retrospective studies revealed that plasma EBV DNA, tumor
volume, and serum lactate dehydrogenase might be important
supplements to anatomical TNM staging in tailoring treatments
for patients with NPC.*'*** Among them, plasma EBV DNA is
the most important biomarker. Plasma EBV DNA is regarded
as a circulating tumor DNA from NPC, reflecting not only the
tumor burden, but also other tumor features, such as accessibility
to circulation, tumor cell kinetics, metabolic activity, and meta-
static potential.** Its utility in screening, prognosis, staging, and
surveillance has been investigated.**~*® The value of plasma EBV
DNA in guiding treatment of NPC has becomes a hot research
topic.*” The first reported clinical trial using EBV DNA in strat-
ified therapy for patients with NPC was the Hong Kong NPC
Study Group 0502 trial.”® In this trial, 104 patients with detect-
able plasma EBV DNA after RT were randomly assigned to a
GP adjuvant chemotherapy arm or a clinical observation arm.
Based on intent-to-treat analysis, no improvement in prognosis
was associated with adjuvant chemotherapy, which might have
been caused by the resistance of residual subclinical disease to
cisplatin-based adjuvant chemotherapy after cisplatin-based
concurrent chemotherapy in that study. Another noteworthy

Peng et a/

clinical trial is NRG-HN001 (NCT02135042), which was initi-
ated by the NRG Oncology Cooperative Group. This trial used
post-RT plasma EBV DNA measurements to divide patients with
NPC into low-risk and high-risk groups, with the hypothesis
that the low-risk group would not need adjuvant chemotherapy
and the high-risk group would benefit from more-aggressive,
non-cross-resistant paclitaxel and gemcitabine chemotherapy.
Another clinical trial (NCT02363400) also tried to utilize
post-RT plasma EBV DNA levels to guide adjuvant chemo-
therapy for NPC. In addition, pretreatment EBV DNA levels
may also be valuable in tailoring treatment. An ongoing Phase II
clinical trial (NCT02871518) was designed to assess the efficacy
of two cycles of concurrent chemotherapy compared with three
cycles of concurrent chemotherapy for low-risk patients with
Stage III-IVB NPC (AJCC seventh edition), identified using
pretreatment EBV DNA levels of <4000 copies/mL.

Unfavorable EBV DNA response after induction chemotherapy
or at the midpoint of RT is also proved to be an adverse prog-
nosticator for clinical outcome.’** These observations raised
the possibility of incorporating EBV DNA levels for risk-strat-
ified treatment adaptation, based on liquid biopsy of biomarker
responses. Studies with dense longitudinal EBV DNA surveil-
lance data are warranted to further illustrate the association of
the EBV DNA response during treatment to prognoses, and the
utility of real-time information on the treatment response for
therapeutic adaptation. A Phase II clinical trial (NCT03668730)
aims to investigate the feasibility of reducing the radiation dose
to 60 Gy for low risk patients with Stage III NPC (AJCC eighth
edition), identified using pretreatment EBV DNA levels of <4000
copies/mL, radiographical complete response/partial response,
and undetectable plasma EBV DNA after two cycles of TPF
induction chemotherapy. We believe the results of these trials
will help us improve personalized therapy and move forward
toward precision medicine.

Novel therapies

Even with the best available treatment in modern practice, around
5-15% of patients develop local failure, and 15-30% develop
distant failure.”® It seems that conventional chemotherapy has
reached a therapeutic ceiling in locoregionally advanced NPC.
In the next decade, applying novel therapies to clinical practice
to further improve the outcome of patients with locoregionally
advanced NPC will be a research trend. Targeted therapy and
immunotherapy are representative novel therapies.

Targeted therapies against epidermal growth factor receptor
(EGFR) and vascular endothelial growth factor (VEGF) and its
receptor (VEGFR) have been explored; however, most studies
were either retrospective or Phase II conducted in recurrent/
metastatic NPC, which could only provide low-quality evidence.
Anti EGFR monoclonal antibodies, such as cetuximab and
nimotuzumab, are the most frequently investigated among these
targeted therapies, and are often used clinically to treat locore-
gionally advanced NPC in China, which is recommended by
the China guidelines for NPC. A meta-analysis based on retro-
spective studies and Phase II clinical trials found that anti EGFR
monoclonal antibodies additional to conventional chemotherapy
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might enhance treatment efficiency in locoregionally advanced
NPC.** In the future, Phase III clinical trials are warranted to
provide more consolidated evidence.

The widespread existence of Type II latent EBV infection and
immunosuppression status in non-keratinizing NPC make
immunotherapy a promising strategy. Immunotherapy targeted
against EBV antigens has been previously explored in clinical
trials. A Phase II clinical trial assessed the role of chemotherapy
followed by autologous EBV-specific cytotoxic T lymphocytes
transfusion in 38 patients with recurrent/metastatic NPC,
and achieved an encouraging response rate of 71.4%, with 3
complete and 22 partial responses.”® A Phase III clinical trial
(NCT02578641) using this protocol is currently under way. Li et
al reported that autologous cytokine-induced killer cell transfu-
sion combined with chemotherapy was an effective treatment for
patients with metastatic NPC.* A therapeutic cancer vaccine®’
is also being tested in patients with incurable NPC after conven-
tional therapy in a Phase II clinical trial (NCT01094405). In the
future, immunotherapy strategies should be evaluated in locore-
gionally advanced NPC to enhance treatment, but only after their
efficacy and safety have been demonstrated in refractory NPC.

Another immunotherapy strategy is the use of immune check-
point inhibitors (ICIs). As its name suggests, the immune check-
point pathways can hold immune response in check, which
normally maintain self-tolerance and limit collateral tissue
damage during anti-microbial immune responses.”® Malig-
nant tumours can co-opt these inhibitory pathways and evade
immune destruction, which provide the rationality for the use
of ICIs, such as anti-cytotoxic T lymphocyte antigen 4 (anti-
CTLA-4), anti-Programmed Death 1 (anti-PD-1), and anti-Pro-
grammed Death Ligand 1 (anti-PD-L1), to unleash anti-tumor
immunity and mediate durable tumor regression.”® Last decade
has witnessed ICIs’ success in the treatment of many malig-
nancies, including melanoma and non-small cell lung cancer
(NSCLC).>*® Several Phase III clinical trials have confirmed
ICIS’ superiority over docetaxel in patients with platinum-re-
fractory advanced NSCLC in terms of OS.°/™%* On the basis of
these trials, the US Food and Drug Administration has approved
nivolumab, atezolizumab, and pembrolizumab as second-
line therapy for advanced NSCLC. The KEYNOTE-024 trial
compared pembrolizumab with platinum-based chemotherapy
as first-line treatment in patients with advanced NSCLC with
PD-L1 tumor proportion score (TPS) of 50% or greater, and
found that pembrolizumab monotherapy could improve OS
and PFS significantly.®® Further, KEYNOTE-042 trial reported
pembrolizumab’s efficiency in patients with PD-L1 TPS of 1% or
greater in the first-line setting.° However, the CheckMate-026
trial which compared first-line nivolumab with platinum-based
chemotherapy in patients with recurrent/metastatic NSCLC
with PD-L1 TPS of 5% or greater reported that nivolumab failed
to improve PFS or 0S.%” The lack of survival benefit in Check-
Mate-026 may be due to the patient selection primarily,®® which
also reflect the complex biology of immune checkpoint pathways.
Besides ICIs monotherapy, combination strategies are also being
profoundly investigated. The combination of pembrolizumab
and chemotherapy was proved to be superior to chemotherapy

BJR

alone in metastatic NSCLC in the first-line setting by two Phase
I clinical trails.”’® CheckMate-227 trial reported that PFS
among recurrent/metastatic NSCLC patients with a high tumor
mutational burden was significantly longer with nivolumab
plus ipilimumab than with chemotherapy.”! Another Phase
III clinical trial reported that durvalumab following chemora-
diotherapy could significantly improve PES in patients with
locally advanced, unresectable NSCLC compared with placebo
following chemoradiotherapy.”

ICIs’ success in NSCLC may be repeated in NPC. Several early
phase clinical trials showed that ICIs could have a promising
effect on recurrent/metastatic NPC. Hsu et al reported in a
Phase Ib multicohort trial that pembrolizumab could achieve
an objective response rate of 25.9% in patients with recurrent/
metastatic NPC.”> Ma et al also reported a similar response
rate of 20.5% to nivolumab in patients with recurrent/meta-
static NPC in a Phase II trial.”* Fang et al reported the results
of two Phase I trials: (NCT02721589), in which camrelizumab
monotherapy could achieve an overall response rate of 34%
for patients with recurrent/metastatic NPC who received at
least one previous line of treatment; and (NCT03121716),
in which camrelizumab combined with GP could achieve an
overall response rate of 91% in treatment-naive patients with
recurrent/metastatic NPC.”> In the setting of locoregionally
advanced NPC, several clinical trials exploring the efficacy of
immune checkpoint inhibitors of are under way. A single-arm
Phase II trial (NCT03544099) is attempting to explore the effi-
cacy of pembrolizumab in patients with NPC with detectable
plasma EBV DNA after curative chemoradiation. Another
Phase III clinical trial (NCT03427827) is exploring the efficacy
of camrelizumab as an adjuvant therapy following induction
chemotherapy plus CCRT in patients with Stage III-IVA NPC
(except T3ANIMO and T3-4NOMO, AJCC eighth edition). The
efficacy of pembrolizumab when incorporated into the induc-
tion, concurrent, and adjuvant phase of treatment in patients
with stage IVA NPC (AJCC eighth edition) is also being investi-
gated in a single-arm Phase II clinical trial (NCT03734809). In
the near future, clinical trials investigating different strategies of
combining chemoradiotherapy and ICIs and identifying NPC
patients who would most likely benefit from immunotherapy
will be a worthy research direction.

CONCLUSION

Clinical trials are effective weapons in the war against NPC.
Current treatment modalities for NPC are based on evidence
provided by previous clinical trials. Future clinical trials will
provide the basis of changing and improving current treatment
guidelines for NPC. However, with limited resources for clinical
trials, clinical trialists should be highly selective about which
questions should be answer. The correct directions for the clin-
ical trials will help to avoid wasting resources and will benefit
patients. We proposed four directions for clinical trials in locore-
gionally advanced NPC: (1) Continue refining current regimens
of chemotherapy; (2) de-intensify treatment for specific groups
of patients; (3) develop personalized treatment based on predic-
tors, such as plasma EBV DNA; and (4) investigate novel thera-
pies, such as targeted therapy and immunotherapy. We believe
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that clinical trials have a promising future for the treatment of

locoregionally advanced NPC.
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