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ABSTRACT

Background Camrelizumab and chemotherapy
demonstrated durable antitumor activity with a
manageable safety profile as first-line treatment in
patients with advanced esophageal squamous cell
carcinoma (ESCC). This study aimed to evaluate the
safety and efficacy of camrelizumab plus neoadjuvant
chemotherapy, using pathologically complete response
(pCR) as primary endpoint, in the treatment for locally
advanced ESCC.

Methods Patients with locally advanced but
resectable thoracic ESCC, staged as T1b-4a, N2-3
(=3 stations), and MO or M1 lymph node metastasis
(confined to the supraclavicular lymph nodes) were
enrolled. Eligible patients received intravenous
camrelizumab (200 mg, day 1) plus nab-paclitaxel
(100 mg/m?, day 1, 8, 15) and carboplatin (area under
curve of 5mg/mL/min, day 1) of each 21-days cycle,
for two cycles before surgery. The primary endpoint
is pCR rate in the per-protocol population. Safety

was assessed in the modified intention-to-treat
population that was treated with at least one dose of
camrelizumab.

Results From November 20, 2019 to December 22,
2020, 60 patients were enrolled. 55 (91.7%) patients
completed the full two-cycle treatment successfully.
51 patients underwent surgery and RO resection

was achieved in 50 (98.0%) patients. pCR (ypTONO)
was identified in 20 (39.2%) patients and 5 (9.8%)
patients had complete response of the primary tumor
but residual disease in lymph nodes alone (ypTON+).
58 patients (96.7%) had any-grade treatment-related
adverse events (TRAEs), with the most common being
leukocytopenia (86.7%). 34 patients (56.7%) had
adverse events of grade 3 or worse, and one patient
(1.7%) occurred a grade 5 adverse event. There was
no in-hospital and postoperative 30-day as well as
90-day mortality.

CGonclusions The robust antitumor activity of
camrelizumab and chemotherapy was confirmed and
demonstrated without unexpected safety signals. Our
findings established camrelizumab and chemotherapy
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Key messages

What is already known on this topic

= Safety and efficacy of camrelizumab combined with
chemotherapy has been confirmed in first-line treat-
ment for advanced esophageal squamous cell car-
cinoma (ESCC), but neoadjuvant therapy for locally
advanced ESCC still needs to be explored.

What this study adds

= The established regimen of camrelizumab plus
weekly chemotherapy showed a favorable pCR rate
with good tolerance as preoperative treatment for
locally advanced ESCC with multistation lymph node
metastases.

How this study might affect research, practice

or policy

= Combined immunotherapy and chemotherapy will
be an important research direction of neoadjuvant
therapy for locally advanced ESCC in the future, and
a phase lll randomized controlled trial is required to
compare with neoadjuvant chemoradiotherapy.

as a promising neoadjuvant treatment for locally
advanced ESCC.
Trial registration number ChiCTR1900026240.

INTRODUCTION

Esophageal cancer ranks seventh among the
most commonly diagnosed cancer and sixth
among the most cancerrelated deaths in
the world.! Squamous cell carcinoma (SCC)
is the most common histological subtype in
China, accounting for about 90% of esoph-
ageal cancer. Although preoperative chemo-
radiation followed by surgery has been
recommended for locally advanced esoph-
ageal SCC (ESCC),” about half of patients
still developed recurrence within 5 years
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postoperatively.” * Therefore, a more powerful systemic
treatment is required to improve long-term prognosis.

Camrelizumab is a checkpoint inhibitor targeting PD-1.
The safety and efficacy of camrelizumab in the treatment
of ESCC has been first described in 2018, which enrolled
30 heavily pretreated ESCC patients.” Then, phase III
ESCORT study of camrelizumab versus chemotherapy
as second-line therapy for ESCC patients revealed that
patients treated with camrelizumab had a longer overall
survival (OS) as well as a comparable rate of grade 3-5
adverse events to chemotherapy.® Recently, the phase III
ESCORT-1st study demonstrated that firstline camrel-
izumab plus chemotherapy led to improved survival in
patients with advanced ESCC.”

Although previous results of firstline treatment
have confirmed the feasibility and safety of immuno-
therapy,” ? its application in patients with resectable
esophageal cancer has not been determined. The use of
immunotherapy in the neoadjuvant setting has gained
attention over the past 2years, and several clinical trials
had also been reported.'’* However, in terms of ESCC
with multiple lymph node metastases, perioperative
complications will inevitably increase after neoadjuvant
chemoradiation due to the wide radiation field. In addi-
tion, the rate of pathological complete response (pCR)
after chemotherapy alone in esophageal cancer was
only 3%-10%."® '* Therefore, how to reduce toxicities as
well as improve efficacy of neoadjuvant therapy in these
patients needs further investigation.

This study was a multicenter, single-arm, phase II trial
evaluating the safety and efficacy of camrelizumab plus
weekly chemotherapy in the neoadjuvant treatment for
resectable ESCC patients with multistation lymph node
metastases.

METHODS

Study design and participants

This was a single-arm phase II study of camrelizumab in
combination with chemotherapy and esophagectomy for
patients with ESCC, conducted at four esophageal cancer
institutions in China. The full study protocol could be
checked in online supplemental file 1.

Eligible patients were aged 18 years or older with patho-
logically confirmed ESCC (Tlb-4a, N2-3 (=3 stations),
and MO or M1 lymph node metastasis (confined to the
supraclavicular lymph nodes))'” that was deemed to be
surgically resectable by a multidisciplinary clinical team.
Patients were required to have an Eastern Coopera-
tive Oncology Group performance status of 0 or 1 and
adequate organ and bone marrow function. Exclusion
criteria were the presence of clinically significant concur-
rent malignancies interfering with the prognosis of
ESCC; previous oncological therapy; insufficient cardiac
or pulmonary function precluding major surgery; active
autoimmune or infectious disease; ongoing systemic corti-
costeroid or other immunosuppressive therapy; pneumo-
nitis or interstitial lung disease or an active infection; any

medical, mental, or psychological condition which would
affect study completion in the opinion of the investigator;
acute or chronic infection with hepatitis B or C virus;
patients who are HIV positive; and patients with history of
allergy to study drug components.

Clinical assessment

All patients had tumor staging, including diagnostic
biopsy, clinical evaluation of lymph nodes by contrast-
enhanced computed tomography (CT), positron
emission tomography with integrated computed
tomography (PET-CT) and ultrasound at baseline.
Lymph nodes stations were defined according to the
Japanese Classification of Esophageal Cancer (11th
edition).'® A round shape lymph node with hetero-
geneous density and short axis greater than 10 mm
in the CT scan or ultrasound, or with high intake of
fluorodeoxyglucose (FDG) in PET-CT, was defined as
clinically metastatic disease. For lymph nodes located
at recurrent laryngeal nerve (RLN) and left gastric
artery, short axis >6.5 mm was considered as positive
according to our previous study.'” Suspected supra-
clavicular lymph nodes were further histologically
confirmed by fine-needle aspiration. Mediastinal and
upperabdominal lymph nodes biopsy was notroutinely
performed. Radiologic evaluation was analyzed on a
picture archiving and communication system by two
independent radiologists. The CT measurements
included lesion longest diameter (LLD, obtained at
cross-sectional CT imaging), total number of clini-
cally metastatic lymph nodes and the short diameter
of the largest regional lymph node (SDL).

Procedures

Treatment plan consisted of preoperative camrel-
izumab and chemotherapy followed by surgery.
All patients were scheduled to receive two cycles of
neoadjuvant therapy consisting of a fixed dose of
200 mg camrelizumab every 3 weeks, as well as chemo-
therapy. The selected dose of nab-paclitaxel in this
study was 100 mg/m® (day 1, 8, 15) and carboplatin
(day 1) targeted at area under the curve of bmg/
mL/min, with a 3-week administration cycle. Dose
reductions were not permitted for camrelizumab;
however, camrelizumab treatment could be inter-
rupted, delayed, or discontinued depending on
patient’s tolerability. Reductions were permitted for
nab-paclitaxel and carboplatin in accordance with
two levels of dosage, in the event of grade 4 febrile
neutropenia or neutropenia, thrombocytopenia, or
anemia. Treatment was interrupted or delayed if an
adverse event (AE) occurred, and was resumed if
protocol-defined criteria for treatment resumption
were met. Approximately 4—6 weeks after neoadjuvant
treatment, the patient was re-evaluated by CT of the
chest and upper abdomen or PET-CT. If there was no
evidence of metastatic disease, curative resection was
carried out.
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Outcomes

The primary endpoint was pCR rate, defined as the
proportion of patients who had a pCR. Secondary
endpoints included toxicity profile of the combina-
tion, the proportion of patients who had completed
the neoadjuvant treatment, the proportion of patients
who had completed surgical resection, surgical
outcome, pathological response (assessed by tumor
regression grade (TRG) using the Chirieac system'®),
recurrence-free survival (RFS) and OS. Surgical
outcome was defined as RO resection rate (defined
as the rate of negative margins microscopically),
morbidity and mortality, and complications within
30 days after surgery.19 Toxicity, recorded during the
period when patients signed their informed consent
forms to 90 days after surgery, were graded according
to the National Cancer Institute-Common Toxicity
Criteria for Adverse Events (NCI-CTCAE) V.5.0.%°

Exploratory analysis

Pretreatment (baseline) biopsies were performed
for exploratory biomarker analysis, including anal-
ysis of PD-L1 expression and tumor mutational
burden (TMB). The baseline formalin-fixed paraffin-
embedded (FFPE) sections were obtained by pretreat-
ment endoscopy. PD-L1 expression was assessed by
a central laboratory using Immunohistochemistry
(PD-L1 THC 22C3 pharmDx assay (Dako, Glostrup,
Denmark)) in baseline FFPE. PD-L1 expression was
evaluated using both Combined Positive Score (CPS)
and Tumor Proportion Score (TPS). The PD-L1 CPS
is defined as the number of PD-L1 positive staining
cells (tumor cells, lymphocytes, and macrophages)
divided by the total number of viable tumor cells
multiplied by 100; and the definition of PD-L1 TPS is
the percentage of viable tumor cells with membrane
staining (partial or complete) in at least 100 viable
tumor cells.” DNA sequencing was performed by a
Solid Tumor Comprehensive Test (Berry Oncology,
Fuzhou, China), which is a targeted next-generation
sequencing assay using capture single molecule ampli-
fication and resequencing technology (capSMART
2.0) in genetic profiles of 654 cancerrelated genes.
The TMB calculation method used in this study is
based on the method of FoundationOne CDx.* TMB
is defined as somatic mutations including coding base
substitutions and indel mutations in the examined
coding region per megabase of the coding area of
genome examined. All non-synonymous and synon-
ymous variations with >5% allele frequency were
analyzed, however, known hotspot mutations in onco-
genic drivers were not counted.

Statistical considerations

The primary end point was the proportion of patients
with pCR following surgery. In this study, pCR rate
was used to calculate the sample size according to the
Simon two-stage design method, and unilateral test

was performed (Class I error 5%, accuracy 80%). The
pCR rate of chemotherapy alone was set at 5% that had
been reported previously,”” and the pCR rate of camrel-
izumab plus chemotherapy was assumed to be 15%. A
total of 30 patients were enrolled in the first phase. If
PCR was obtained in less than or equal to one patient,
the study would be terminated. Afterwards, 22 patients
were enrolled in the second phase as planned. An addi-
tional eight patients were enrolled to account for possible
dropouts (15%). This led to a planned sample size of 60
patients. Recruitment was conducted during a period of
2 years. If pCR would be obtained in no more than five
patients, the treatment regimen would be regarded as
non-effective; otherwise, it would be regarded as feasible.

Statistical analyses were conducted using SPSS soft-
ware V.25.0. Continuous variables were presented as
medians with ranges, while categorical variables were
described as frequencies and percentages. Baseline and
safety analyses were performed for all enrolled patients
(intention-to-treat population), and efficacy analyses
were conducted for those who were administered at least
one dose of camrelizumab (per-protocol population).
Values of p<0.05 (two sided) were considered statistically
significant.

RESULTS

Patients characteristics

Between November 20, 2019 and December 22, 2020,
we enrolled 60 patients in four participating centers
in China. Baseline characteristics are listed in table 1.
The median age was 65 years (range, 48-74 years).
The majority of patients were male (83.3%) with a ¢T3
(78.83%), N2 (91.7%) tumor, located in the middle-
thoracic esophagus (60.0%). The median tumor
length of all patients was 5.5cm (range, 3.5-14.0),
median LLD was 30.3mm (range, 17.4-49.0) and
median SDL was 10.2mm (range, 7.8-18.2). Stage III
ESCC accounted for 85% of these patients (51/60),
whereas nine patients (15%) had stage IVa disease.

Treatment exposure

Out of 60 patients, 55 (91.7%) patients completed
the full two-cycles of National Institute for Health and
Care Excellence (NICE) regimen successfully. The
rate of discontinuation of neoadjuvant treatment for
any reason was 8.3%. One patient was intolerant after
the first cycle of camrelizumab, two patients missed
the last dose of nab-paclitaxel due to leukocytopenia
and thrombocytopenia, one patient had grade 5 AE
with pneumonia and acute respiratory failure after
two cycles of camrelizumab, and one patient with-
draw without any adverse events. Fifty-one out of 60
patients (92.6%) proceeded to surgery. Reasons for
not undergoing surgery were disease progression
(n=1), treatment incompleteness (n=2), declined
surgery (n=4), dropped out (n=1), and death due to
respiratory failure (n=1). One of the patients who
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Table 1 Baseline characteristics
Baseline variable NICE (n=60)
Age, ys, (median (range)) 65 (48-74)
Gender
Male 50 (83.3%)
Female 10 (16.7%)

ECOG performance status

0 57 (95.0%)

1 3 (5.0%)
5.5 (3.5-14.0)
30.3 (17.4-49.0)
10.2 (7.8-18.2)

Tumor length, cm (median (range))
LLD, mm (median (range))
SDL, mm (median (range))

Tumor location

Upper 9 (15.0%)
Middle 36 (60.0%)
Lower 15 (25.0%)

Clinical tumor stage

T2 9 (15.0%)

T3 47 (78.3%)

T4 4 (6.7%)
Clinical nodal stage

N2 55 (91.7%)

N3 5 (8.3%)

Clinical stage
I 51 (85.0%)

IVa 9 (15.0%)
PD-L1 expression

CPS >1 44 (73.3%)

CPS<1 6 (10.0%)

TPS >50% 10 (16.7%)

TPS <50% 40 (66.7%)

Unknown 10 (16.7%)

CPS, Combined Positive Score; ECOG, Eastern Cooperative
Oncology Group; LLD, lesion longest diameter; NICE, National
Institute for Health and Care Excellence; SDL, short diameter of the
largest regional lymph node; TPS, Tumor Proportion Score.

declined surgery was restaged as complete responder
after neoadjuvant treatment and then decided not
to undergo surgery by his own choice. Forty-three
out of 5l patients received planned surgery and
eight patients had delay in surgery due to TRAEs.
The median duration of delay to surgery was 19 days
(range, 7-48).

Safety

In terms of overall toxicity, 58 (96.7%) of 60 patients
had TRAEs during neoadjuvant treatment and 34
patients (56.7%) had AEs of grade 3 or worse (table 2).
The most common grade 1 or 2 TRAEs were anemia (47
of 60 patients (78.3%)), alopecia (70.0%), increased
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LDH/AKP (61.7%), thrombocytopenia (51.7%), and
leukocytopenia (36.7%). The most common grade
3 or worse TRAEs were leukopenia (50.0%), anemia
(6.7%) and thrombocytopenia (6.7%). A grade 5 AE
was observed in one patient (1.7%) who died due to
pneumonia and acute respiratory failure.

A total of 27 patients (45.0%) experienced an
immune-related adverse event (irAE). There were 16
patients (26.7%) with a grade 1-2 rash or pruritus,
10 patients (16.7%) suffered from a grade 1-2 reac-
tive cutaneous capillary endothelial proliferation.
Two patients (3.3%) developed a grade 3 pneumonia
which were recovered with steroid prescription. Four
patients (6.7%) suffered from a grade 1-2 hypo-
thyroidism, while one patient (1.7%) had a hyper-
thyroidism. All patients recovered without severe
sequelae except for the patient (1.7%) who died due
to pneumonia and acute respiratory failure.

Postoperative complications

Overall, surgery-related complications occurred in 24
of 51 (47.1%) patients after resection, including 5 of
51 (9.8%) patients with major complications (Clavien-
Dindo classification 2III) (table 3). Pulmonary
complications occurred in nine patients (17.6%), with
five patients (9.8%) of pneumonia and one patient
(2.0%) of respiratory failure. Severe cardiac compli-
cations were observed in two patients (3.9%) with
supraventricular tachycardia and congestive heart
failure, respectively. The rate of anastomotic leakage
was 9.8%. Of whom, 2 patients recovered after conser-
vative treatment and 3 patients suffered from type II
leakage which needed non-surgical intervention. Vocal
cord paralysis was observed in 13 patients (25.5%), in
whom 12 patients (23.5%) were diagnosed with tran-
sient injury without any therapy and 1 patient (2.0%)
required tracheotomy. Laryngoscopy confirmed that
the left RLN injury was predominant (left—21.6%,
right—2.0%, bilateral—2.0%). No death was observed
within 30 and 90 days after surgery. The rate of read-
mission to intensive care unit (ICU) was 2.0%. Median
ICU stay was 1day (range, 0-13) and median postop-
erative hospital stay was 9 days (range, 6-42).

Efficacy

RO resection was achieved in 50 patients (98.0%). pCR;
ypTONO was observed in 39.2% (20/51) of resected
patients. According to the Chirieac system, 51.0% of
the tumors (26 of 51 patients) were TRG 1 (no residual
tumor), 17.6%" were TRG 2 (<10% residual tumor), 5.9%°
were TRG 3 (10%-50% residual tumor), and 25.5%"
were TRG 4 (>50% residual tumor). The distribution of
the pathological response of primary tumor can be seen
more visually through the waterfall plot (figure 1).

A descriptive waterfall plot of pathological tumor regres-
sion and radiological response by RECIST evaluation
is shown in figure 2A, and a marginally correlation was
observed (p=0.046). The LLD reduction was significantly
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Table 2 Treatment-related adverse events (AEs)

Grade 1-2 Grade 3 Grade 4 Grade 5
Any treatment-related AE 58 (96.7 %) 34 (56.7%) 4 (6.7%) 1(1.7%)
Leukocytopenia 22 (36.7%) 6 (43.3%) 4 (6.7%) 0
Thrombocytopenia 31 (561.7%) 4 (6.7%) 0 0
Anemia 47 (78.3%) 3 (5.0%) 1(1.7%) 0
Increased AST/ALT 23 (38.3%) 2 (3.3%) 0 0
Increased y-GT 9 (15.0%) 0 0 0
Increased LDH/AKP 37 (61.7%) 0 0 0
Nausea 0 (16.7%) 0 0 0
Vomiting 5 (8.3%) 0 0 0
Diarrhea 4 (6.7%) 0 0 0
Constipation 6 (10.0%) 0 0 0
Asthenia or fatigue 18 (30.0%) 0 0 0
Fever 6 (10.0%) 2 (3.3%) 0 0
Alopecia 42 (70.0%) 0 0 0
Blurred vision 3 (5.0%) 1(1.7%) 0 0
Neurotoxicity 3 (56.0%) 0 0 0
Proteinuria 5 (8.3%) 0 0 0
Urinary infection 2 (3.3%) 0 0 0
Cutaneous capillary proliferation 16 (26.7%) 0 0 0
Rash maculopapular 10 (16.7%) 0 0 0
Pruritus 10 (16.7%) 0 0 0
Pneumonia 1(1.7%) 2 (3.3%) 0 1(1.7%)
Hypothyroidism 4 (6.7%) 0 0 0
Hyperthyroidism 1(1.7%) 0 0 0

AKP, alkline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; GT, glutamyltranspeptidase; LDH, lactate dehydrogenase.

positively correlated with maximum standardized uptake
value (SUVmax) reduction of primary tumor (p=0.005,
r=0.373). Pathological regression rate was positively
correlated with LLD reduction (p<0.001, r=0.600) and
SUVmax reduction of primary tumor (p<0.001, r=0.730).
However, the regression rate of SDL had no correlation
with LLD reduction (p=0.750, r=0.045) and pathological
regression rate (p=0.842, r=0.030) (figure 2B-F).

A representative case of radiological response of the
patient with tumor and metastatic lymph nodes was
presented in figure 3. The median LLD reduction reached
31.4% (SD, 13.2%), and the median SDL reduction
reached 27.9% (SD, 23.1%) revealed by post-treatment
CT scan. Moreover, the median SUVmax reduction of
primary tumor on post-treatment PET-CT reached 84.1%
(SD, 25.3%).

Exploratory analysis

Correlation between potential biomarkers and patho-
logical tumor regression was analyzed. There was no
significant correlation between PD-L1 status and patho-
logical response in ESCC, regardless of the assessment
method of determining PD-L1 expression (figure 4A-D).

Additionally, we examined the TMB of pretreatment biop-
sies tumor obtained from 10 patients who had adequate
available tissue. All of the 10 patients who provided samples
for sequencing had underwent complete tumor resection
and were evaluated for tumor response. Significantly
higher TMB was observed in tumors with pCR compared
with tumors without pCR (p=0.033) (figure 4E). TMB
levels were inversely correlated with the percentage of
residual tumor (p=0.018, r=-0.752) (figure 4F). There
was no significant association between the TMB levels and
tumor PD-L1 expression.

DISCUSSION

In this multicenter, single-arm, phase II study, neoadjuvant
camrelizumab in combination with chemotherapy resulted
in a pCR rate of 39.2% in ESCC patients who had mult-
station (=3 stations) lymph node metastasis. Notably, this
study was conducted on patients with clinical stage N2-3
disease. Given the hypothesis that a restricted radiation
field has limited efficacy in high-risk patients with exten-
sive lymph node metastasis and potential hematological
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Table 3 Postoperative complications

n=51
Total complications (n (%)) 24 (47.1%)
Clavien-Dindo classification >IlI 5(9.8%)
Pulmonary complications (n (%)) 9 (17.6%)
Pneumonia 5 (9.8%)
Respiratory failure 1(2.0%)
Pleural effusion 3 (5.9%)
Pneumothorax 2 (3.9%)
Severe cardiac complications (n (%)) 2 (3.9%)
Anastomotic leakage (n (%)) 5(9.8%)
Type | (conservative) 2 (3.9%)
Type Il (nonsurgical intervention) 3 (5.9%)
Type Il (surgical intervention) 0 (0)
Vocal cord paralysis (n (%)) 13 (25.5%)
Type | (transient injury requiring no therapy) 12 (23.5%)
Type |l (requiring elective surgical procedure) 1 (2.0%)
Type Ill (requiring acute surgical intervention) 0 (0)
Left 11 (21.6%)
Right 1(2.0%)
Bilateral 1 (2.0%)
Chyle leak (n (%)) 4 (7.8%)
Type | (enteric dietary modifications) 2 (3.9%)
Type Il (total parenteral nutrition) 1(2.0%)
Type Il (interventional or surgical therapy) 1(2.0%)
Wound infections (n (%)) 0 (0)
Postoperative hospital stay (d), median (range) 9 (6-42)
Intensive care unit stay (d), median (range) 1(0-13)
Readmission intensive care unit (n (%)) 1(2.0)
In-hospital mortality (n (%)) 0 (0)
30-day mortality (n (%)) 0 (0)
90-day mortality (n (%)) 0 (0)

metastasis, chemotherapy plus immunotherapy was
used in this study. In contrast, landmark trials such as
NEOCRTEC5010 trial,* CROSS trial 1,** and FFCD 9901
trial,” enrolled patients with clinical stage NO-1 disease.
These trials administered patients with chemoradiotherapy
and showed high pCR rates of 33.3%-49%, which may be
attributed to improved local control with radiotherapy.
Immune checkpoint blockade is recommended for
patients with advanced malignancies based on the durable
anti-tumor activity and prolonged OS. The Checkmate 577
trial®® of patients with RO-resected esophageal or gastro-
esophageal junction cancer with residual pathological
disease also showed a significant improvement in disease-
free survival in patients receiving adjuvant nivolumab
compared with those receiving placebo. In the neoad-
juvant setting, checkpoint blockade is deemed to elimi-
nate micrometastasis and thus lead to superior survival by

inducing system immune activation.”’ Expansion of tumor-
resident T cell clones in the peripheral blood was found
in the neoadjuvant immunotherapy study.®® A polled anal-
ysis of neoadjuvant therapy in melanoma demonstrated
pathological response were associated with improved RFS
and 0S.” Here, we report short-term results, further long-
term outcomes are being followed up. Similarly, a phase II
study of chemotherapy followed by checkpoint blockade in
patients with locally advanced ESCC reported short-term
result with a pCR rate of 36.4%.% The addition of apatinib
(a VEGFR2 inhibitor) to neoadjuvant chemotherapy and
camrelizumab resulted in a pCR rate of 24.1% in a phase
Ib study of locally advanced ESCC.”" Although the pCR rate
of 39.2% in this study is numerically higher than those in
these two studies, cross-comparisons between trials need
to be made with caution. Furthermore, the PALACE-1
study'' showed a higher pCR rate of 55.6% for neoadjuvant
pembrolizumab plus chemoradiotherapy compared with
this study. Radiotherapy and distinct patient population
(35% of enrolled patients with clinical stage N0-1) could
explain the difference of efficacy.

Currently, cisplatin/5-fluorouracil (PF) and carboplatin/
paclitaxel (TC) are the preferred regimen of chemotherapy.
PF-based regimen have been widely adopted for decades
and is most commonly used regimen in Europe and North-
America.”* The landmark CROSS trial using TC regimen
with 41.4Gy of radiation, which prompted many centers to
change their standard treatment to CROSS. However, there
remains no prospective head-to-head comparative study to
evaluate the TC-based and PF-based regimens. Available data
are retrospective studies, with small sample sizes and incon-
clusive results.” *® TC-based regimen is most widely used in
China because it is well tolerated by Chinese patients. As a
result, TC-based regimen was chosen as the chemotherapy in
this study. In addition, corticosteroids are often recommended
prior to paclitaxel treatment by considering the adverse effects
and dose-response relationship of paclitaxel. Several studies
analyzed the association between corticosteroids and survival
in patients treated with checkpoint blockade. Patients with
non-small cell lung cancer receiving no less than 10mg pred-
nisone equivalent of corticosteroids per day prior to immuno-
therapy had poorer progression-free survival and OS.”” When
glucocorticoids were used to manage irAEs in advanced mela-
noma, early high-dose glucocorticoids were associated with
decreased long-term outcomes.™ However, pembrolizumab
combined with carboplatin and paclitaxel or nab-paclitaxel
achieved equivalent efficacy in KEYNOTEA407 trial for the
firstline treatment of advanced lung squamous cell cancer.™
Nab-paclitaxel is a nanoparticle albumin-bound form of pacl-
itaxel. It is more convenient to use than paclitaxel as it does
not required pretreatment with corticosteroids. Therefore,
we selected nab-paclitaxel in this study. Furthermore, this
study referred chemotherapy regimen of the Keynote-407
trial, which used nab-paclitaxel (100mg/m® day 1, 8, 15)
plus cisplatin (area under the curve of 6) every 3 weeks and
resulted in an ORR of 62% with an acceptable safety profile.

Overall, the safety profile seen in this study was similar
to the CROSS and NEOCRTEC5010 trials beyond irAEs,
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Figure 1 Waterfall plot of pathological tumor regression in the per-protocol population (n=51). Each bar represents one patient.
The upper column shows clinical characteristics and radiological responses. CPS, Combined Posmve Score; LLD, lesion
longest diameter; LN, lymph node; SDL, short diameter of the largest; TPS, Tumor Proportion Score.

Tumor regression grade

with the most common grade III AE being lymphopenia. Moreover, the median time to onset of RCCEP was 0.9
Compared with the ESCORT-1st randomized trial,” the  months (range 0.0-8.1) according to the product descrip-
RCCEP was lower in this study (26.7% vs 79.9%). The  tion. The ESCORT-1st trial had a longer follow-up time with
drug doses were different, two cycles of camrelizumab in ~ a median of 10.8 months in contrast to 6.2 months in this
this study compared with six cycles in the ESCORT-1st trial. study. Another study reported that the rate of RCCEP was
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Figure 2 Correlation of radiological response and pathological tumor regression. (A) Pathological regression was marginally
correlated with radiological response by RECIST assessment (p=0.046). (B) LLD reduction was positively correlated with
SUVmax reduction of primary tumor (p=0.005). (C) LLD reduction was not correlated with SDL reduction (p=0.750). (D) LLD
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tumor regression (p<0.001). LLD, lesion longest diameter; PCR, pathologically complete response; SDL, short diameter of the
largest.
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Figure 3 Case of radiological responses after neoadjuvant camrelizumab and chemotherapy. CT and PET-CT images before
(upper row) and after (lower row) neoadjuvant treatment of patient 57 were compared. This shows the radiological images of a
67-year-old man with a stage lll ESCC before neoadjuvant treatment. CT and PET-CT shows significant shrinkage and SUVmax
reduction for the primary tumor and suspected lymph nodes, respectively. This patient achieved pathological regression of 95%
for esophageal lesion with no residual lymph node metastasis according to surgical specimen. ESCC, esophageal squamous

cell carcinoma; RLN, recurrent laryngeal nerve.

only 9% after two cycles of neoadjuvant camrelizumab plus
chemotherapy in locally advanced ESCC.* Nevertheless,
irAEs should be paid special attention during neoadju-
vant immunotherapy. One patient developed grade 5 AE
due to acute respiratory failure in this study. Thus, early
warning and timely management of irAEs should be done
as much as possible. No esophageal perforation bleeding
was observed in our study, which had been reported in the
PALACE-1 study'' and resulted in one patient death.
Immunotherapy has been reported to bring about heavy
tissue reactions, which could lead to a dense and hard
surgical field. However, it was not encountered in this study.
The intraoperative interstitial space was largely similar to
changes after neoadjuvant chemotherapy. Occasionally,
tissue edema occurred, butit did not increase the operation
difficulty. The mean operative time was 228 mins, which
was consistent with our previous results."’ Minimally inva-
sive technique accounted for 98% of surgical approaches
and the conversion rate was extremely low with only 0.7%,

which also confirmed that the regimen did not increase the
operation difficulty.

In this study, we can see that pathological tumor regres-
sion was marginally associated with radiologic response by
RECIST assessment. Moreover, overall tumor burden reduc-
tion, consisting of tumor size and metabolism, was closely
related to pathological regression. Assessment of primary
tumor response by imaging may be a potential predictor of
pathological response. PD-L1 expression did not correlate
to tumor response, which was in line with ESCORT-1st trial.”

Study limitations include the single-arm study design
and the small number of patients. Second, although
TMB level was inversely correlated with the percentage of
residual tumor, the results were obtained from 10 patients
whose samples were qualified for sequencing. Thirdly,
the NICE regimen was demonstrated as a feasible and
safe neoadjuvant treatment for locally advanced ESCC,
but the long-term outcomes are still lack, especially that
whether it can reduce distant metastasis. This regimen
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Figure 4 Association between biomarkers and pathological regression. (A-D) PD-L1 scores and relationship to pathological
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is being evaluated in an ongoing phase III randomized
controlled trial (NCT05043688), comparing preoperative
NICE treatment and neoadjuvant chemoradiotherapy in
locally advanced ESCC.

In conclusion, NICE regimen demonstrated robust
antitumor activity in locally advanced ESCC. TRAEs were
generally consistent with the safety profile of neoadjuvant
chemoradiotherapy. These data establish camrelizumab
plus weekly chemotherapy as a promising neoadjuvant
treatment for locally advanced ESCC, and further phase III
randomized controlled trial is warranted.
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