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Abstract

Background: Neoadjuvant chemoradiation followed by esophagectomy has been established as the first-line
treatment for locally advanced esophageal cancer. Postoperative enteral nutrition has been widely used to improve
perioperative outcomes. However, whether to implement preoperative nutritional intervention during neoadjuvant
therapy is yet to be verified by prospective studies.

Methods: POINT trial is a multicenter, open-labeled, randomized controlled trial. A total of 244 patients with surgi-
cally resectable esophageal cancer are randomly assigned to nutritional therapy group (arm A) or control group (arm
B) with a 2:1 ratio. Both groups receive neoadjuvant chemotherapy with concurrent radiotherapy based on the CROSS
regimen followed by minimally invasive esophagectomy. The primary endpoint is the rate of nutrition and immune-
related complications after surgery. Secondary endpoints include completion rate of neoadjuvant chemoradiation
and related adverse events, rate of pathological complete response, perioperative outcomes, nutritional status, overall
survival, progression-free survival and quality of life.

Discussion: This trial aims to verify whether immunonutrition during necadjuvant chemoradiation can reduce the
rate of complications and improve perioperative outcomes. Frequent communication and monitoring are essential
for a multicenter investigator-initiated trial.

Trial registration: ClinicalTrials.gov: NCT04513418. The trial was prospectively registered on 14 August 2020, https://
www.clinicaltrials.gov/ct2/show/NCT04513418.
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Background

Rationale

Esophageal cancer ranks the sixth in mortality and the
seventh in incidence among the malignancies world-
wide in 2020 according to the latest report of cancer
epidemiology [1]. Although the development of neo-
adjuvant therapy and radical esophagectomy have
improved the treatment of locally advanced esophageal
cancer, dysphagia and digestive tract reconstruction
can cause malnutrition and infection-related complica-
tions, thus resulting in worse prognosis and quality of
life [2-5].

Postoperative nutrition have proved to be effective in
improving outcomes after esophagectomy [6, 7]. How-
ever, whether to provide a preoperative nutritional sup-
port for patients with surgically resectable esophageal
cancer remains controversial. According to the current
guidelines [8—10], preoperative nutrition is only recom-
mended for malnourished cancer patients or those with
severe nutritional risk. Clear evidence for the effects of
preoperative nutrition on esophageal cancer patients,
regardless of their nutritional status, is still lacking.

To answer this question, a systematic review and
meta-analysis was conducted by our group [11]. The
pooled analysis of 15 retrospective and prospective
studies indicated that preoperative nutrition could
reduce infectious complications and length of hospi-
tal stay after surgery. The immunonutrition, defined
as specific formula enriched with immunomodulat-
ing substrates such as arginine, w-3 fatty acids, and
ribonucleotides [8], held more advantages over stand-
ard nutrition in the subgroup analyses. However, only
9 randomized controlled trials (RCTs) were found to
focus on the preoperative nutrition of esophageal can-
cer, all of which had a short nutritional intervention
lasting for only 3 days to 2 weeks [12-20]. Therefore,
well-designed prospective studies are in demand in the
new era of neoadjuvant therapy for esophageal cancer.

Objectives

This prospective RCT will evaluate the effects of preop-
erative enteral immunonutrition on esophageal cancer
patients undergoing neoadjuvant chemoradiation. The
purpose of this study is to determine whether immu-
nonutrition supply during neoadjuvant therapy can
improve the rate of complications and other periopera-
tive outcomes.

Methods

Trial design

This is a prospective, open-labeled trial in which every
eligible patient is randomly assigned to nutritional
therapy group (arm A) or control group (arm B) with
a 2:1 allocation ratio. Figure 1 shows the design of the
POINT (Pre-Operative ImmunoNutrition Therapy)
trial.

Participants

To investigate the effects of enteral immunonutrition
therapy during neoadjuvant chemoradiation on postop-
erative outcomes, a total of 244 patients with resectable
esophageal cancer will be recruited from 8 high-volume
tertiary hospitals in China. Written informed consent is
obtained from each potential participant by the doctors
in the participating centers.

Inclusion criteria

1) Histologically confirmed esophageal cancer

2) Staging as cT,NyM, with high-risk lesions (lympho-
vascular invasion,>3 cm, poorly differentiated) /
cT o N+M,/ T 4,Ny3sM, with the need of neoad-
juvant therapy before radical esophagectomy

3) Tolerance with oral intake (at least fluid diet)

4) Ages from 18 to 75 years

5) Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) <2

6) Body Mass Index (BMI) > 18.5 kg/m? before recruit-
ment

7) Patient’s approval and written informed consent

Exclusion criteria

1
2
3
4

Expected survival time less than 6 months

Complete dysphagia

Pregnant or breast-feeding women

Unable to obey the interventions because of any rea-

sons

5) Serious co-morbidities (cardiac, pulmonary, liver,
kidney, brain, hematologic, endocrine and other dis-
eases) in patients who cannot tolerate neoadjuvant
therapy and/or surgery

6) History of previous thoracic or abdominal surgery
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* Expected survival <6 months
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* Pregnancy or breast-feeding
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therapy and/or surgery
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surgery or other malignancy
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* Short-term: 1,3,6 month(s) after surgery
¢ Long-term: 1,3,5 year(s) after surgery

Fig. 1 Flowchart of trial design

7) History of other malignant tumor (previous or cur-
rent)

Interventions

Nutritional therapy group (arm A)

Patients in the interventional group receive 600 ml
(200 ml per bottle, three times a day) immune-
enhanced enteral nutritional emulsion Rui Neng®

(Fresenius Kabi SSPC, China) enriched with w-3 fatty
acids and ribonucleotides per day during the neoadju-
vant chemoradiation, given by oral intake, nasogastric
feeding tube or jejunostomy. Meanwhile, oral intake
is encouraged to reach 25-30 kcal/kg through regular
diet. Nutrition assessment and consultation is provided
to improve adherence to the interventions. Allergy or
intolerance to the nutritional emulsion leading to < 60%
of the programmed dose lasting for>7 days will be
regarded as drop out.
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Control group (arm B)

Patients in the control group are encouraged to intake
25-30 kcal/kg through regular diet without supplemen-
tal nutritional support before esophagectomy. Nutrition
assessment and consultation is provided to optimize the
diet structure of the patients.

Neoadjuvant chemoradiation followed by minimally
invasive esophagectomy (both arms)

Both groups receive neoadjuvant chemotherapy with
concurrent radiotherapy based on the CROSS regimen
[21]. Chemotherapy is administered weekly for 5 weeks,
with a combination of carboplatin (area under the curve
[AUC]=2) and paclitaxel or nab-paclitaxel (50 mg/m?).
Radiotherapy with a total dose of 41.4 Gy is delivered in
23 fractions, 5 days per week.

After 4-6 weeks of neoadjuvant chemoradiation, par-
ticipants will be reevaluated for any contraindications
and receive minimally invasive esophagectomy (MIE)
if appropriate. MIE is defined as thoracoscopic and/or
laparoscopic two-incision (Ivor-Lewis) or three-incision
(McKeown) esophagectomy with radical lymphadenec-
tomy. A minimum of 15 resected LNs are recommended.
The detailed approach is chosen by surgeons based on
the patients’ conditions and the centers’ customs.

Outcomes
The primary outcome is the rate of nutrition and
immune-related complications up to 30 days after sur-
gery. These include gastrointestinal complications (anas-
tomotic leakage, gastrointestinal dysfunction), metabolic
complications (electrolyte disturbances, liver or renal
dysfunction) and infectious complications (wound infec-
tion, catheter-related infection, pneumonia, sepsis, or
other infections requiring antibiotics).

The secondary endpoints include the following
outcomes:

1) Neoadjuvant therapy measures: completion rate of
neoadjuvant chemoradiation, adverse events during
neoadjuvant chemoradiation, rate of pathological
complete response (pCR).

2) Peri-operative measures: blood loss, operation time,
rate of surgery-related complications (conversion to
open surgery, recurrent nerve injury, cardiac and cer-
ebrovascular accident), length of hospital stay, hospi-
talization costs.

3) Nutrition and immune-related changes measured
from the beginning of neoadjuvant chemoradia-
tion to 6 months after surgery: weight loss, Scored
Patient-Generated Subjective Global Assessment
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(PG-SGA score), white blood cells, hemoglobin,
albumin, C-reactive protein, TNF-a, interleukins,
IgA, IgG, IgM, fasting blood-glucose.

4) Survival and recurrence: 30-day and 90-day mortal-
ity, overall survival (OS) (time from the date of ran-
domization to the day of death or last follow-up),
progression-free survival (PES) (time from the date
of randomization to the day of tumor progression,
tumor recurrence, death or last follow-up).

5) Quality of life (QoL): European Organization for
Research and Treatment of Cancer (EORTC) Qual-
ity of Life Questionnaire Core-30 (QLQ-C30) and
Oesophageal-18 (QLQ-OES18) scored at rand-
omization, before surgery, 1, 3, 6 month(s) and 1, 3,
5 year(s) after surgery.

Power and sample size calculation
The power and sample size calculation was based on
the hypothesis that pre-operative immunonutrition
during the neoadjuvant therapy can reduce postop-
erative nutrition and immune-related complications
after esophagectomy. According to the previously pub-
lished articles [22] and our own experience, the related
complication rates were estimated at 50% in the con-
trol group and 30% in the interventional group. The
required sample size of interventional and control arm
(ratio=2:1) was therefore calculated as 137 cases and
69 cases to detect the reduction in related complica-
tions from 50 to 30% based on a bilateral significance
level (a) of 0.05 and a power of test (1-5) of 0.80. Con-
sidering an estimated drop rate of 15%, the minimum
sample size of this study is 244 patients, 162 cases in
the interventional group and 82 in the control group.
All the esophageal cancer patients in the outpa-
tient and inpatient service are screened for eligibil-
ity. Recruiting announcements are also published
on the website of the participating center to promote
recruitment.

Allocation

After signing the informed consent, every eligible par-
ticipant is randomized into nutritional therapy group or
control group (ratio 2:1) based on a computer-generated
random number stratified by institution. Sequentially
numbered, opaque, sealed envelopes are distributed to
all the study sites by the sponsor to conceal the sequence
until interventions are assigned. The allocation sequence
is generated by a statistician (JL). The enrollment and
assignment of participants are implemented by each
study site.
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Blinding

This is an open-labeled study, so trial participants
and care providers are not blinded. However, out-
come assessors will be masked with assignment to
interventions.

Assessment and follow-up

The time schedule of enrolment, interventions, assess-
ments and follow-ups is summarized in Additional
file 1.

Pre-treatment assessment

For the sake of eligibility screen, medical history,
physical examination, demographic information,
upper gastrointestinal endoscopy with tissue biopsy,
thoracic and abdominal computed tomography (CT),
and ultrasonography of abdominal organs as well as
superficial lymph nodes (LNs) are routinely assessed
before any treatment. After enrolment, nutritional
assessments (including PG-SGA score, body weight
and oral intake recording) are performed prior to
neoadjuvant chemoradiation along with QoL evalu-
ation (EORTC QLQ-C30 and QLQ-OES18 ques-
tionnaires) and laboratory tests (blood routine,
biochemistry, immunoglobulin, cytokine and tumor
marker).

Pre-operative evaluation

After 4—-6 weeks of neoadjuvant chemoradiation, par-
ticipants are reevaluated for the clinical response
and any contraindications to esophagectomy. Physi-
cal examination, thoracic and abdominal CT scan,
ultrasonography of abdomen and superficial LNs,
nutritional assessments, laboratory tests and QoL eval-
uations are recorded.

Post-operative follow-up

The first 3 follow-ups are performed 1 month, 3 months
and 6 months after surgery, including physical exami-
nation, nutritional assessments, laboratory tests, CT
scan and QoL evaluations. Long-term follow-ups are
performed 1 year, 3 years and 5 years after surgery,
including physical examination, nutritional and QoL
assessments as well as CT scan and other examinations
for detecting recurrence. Telephone interview will be
supplied to promote completion of follow-up.

Adverse events

All the adverse events (AE) and complications will be
recorded through the study period, whether caused by
neoadjuvant chemoradiation, nutritional intervention

Page 5 of 7

or surgery. Serious adverse events (SAE) should be
reported to the principal investigator and sponsor
within 24 h. Clinical trial insurance is purchased for
every participant to compensate those who suffer harm
from trial participation.

Translational research

Peripheral blood and tissue samples are collected for
future translational research. Blood samples are collected
in two 5 ml EDTA tubes before the start of neoadjuvant
treatment and at the time of pre-operative evaluation,
respectively. Tissue samples are collected before treat-
ment (if available) and during the radical surgery,
respectively.

Data collection and monitoring

All data collected by the participating sites will be
recorded in an electronic data capture (EDC) system
(https://h6world.cn). To protect confidentiality, only
authorized and trained investigators will have access to
the data of enrolled patients. Any protocol amendments
will be reviewed by the ethical committee and commu-
nicated to the participating centers after approval. Audit-
ing will be performed every 6 months until the end of the
trial.

Statistical methods

Data will be analyzed according to the ‘intention to treat’
principle. The statistical analyses will be conducted by
using R software (version 4.1.2, R Foundation for Statis-
tical Computing, Vienna, Austria). For the primary end-
point, Pearson’s Chi-squared test or Fisher’s exact test
will be used to compare the complication rate between
the two groups. Regarding secondary outcomes, cat-
egorical variables will be presented as number (percent-
age) and analyzed as the primary endpoint. Normally
distributed continuous variables will be presented as
mean =+ standard deviation (SD) and compared using Stu-
dent’s ¢-test. In case of non-normal distribution, continu-
ous variables will be presented as median (interquartile
range [IQR]) and compared using Wilcoxon rank-sum
test. Time-to-event data will be estimated by Kaplan—
Meier method and analyzed by log-rank test as well as
Cox proportional hazard model.

Subgroup analyses will be performed by stratifying sex,
age, BMI, region, ECOG PS, tumor stage, histology and
surgical procedure. P<0.05 is considered to be statisti-
cally significant. Interim analysis will be conducted when
50% of the estimated patients are recruited. Missing data
will be dealt with pairwise deletion.
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Current status

This study was approved by the Ethics Committee of
Shanghai Jiao Tong University School of Medicine Affili-
ated Ruijin Hospital (R] 2019-198) on 24 September 2019
and registered on ClinicalTrials.gov (NCT04513418)
before recruitment. The current protocol version is Ver-
sion 2.0 (November 2020). The recruitment was started
on 10 November 2020. The POINT trial is still at the
stage of recruiting as 36 patients have been recruited
until 14 March 2022. The results of primary and second-
ary outcomes will be published after the recruitment and
follow-up.

Discussion

Esophageal cancer is a type of malignant tumor with high
disease burden, especially in East Asia [23]. The treat-
ment of esophageal cancer has greatly developed in the
past several decades. For early esophageal cancer, endo-
scopic resection and/or esophagectomy have been widely
discussed [24-28]. For locally advanced esophageal can-
cer, the CROSS trial [21] and NEOCRTEC5010 trial [29]
have established neoadjuvant chemoradiation followed
by esophagectomy as the first-line therapy. For meta-
static esophageal cancer, new evidence has come up to
promote early interdisciplinary care including nutritional
and psychological interventions [30]. Shedding light on
the multidisciplinary team (MDT) treatment for surgi-
cally resectable esophageal cancer, the POINT trial aims
to provide convincing evidence for nutritional interven-
tion during neoadjuvant multimodality therapy based on
our previous study [11].

However, several practical and operational limitations
exist when performing this multicenter RCT. Firstly,
the compliance and retention of participants may be
unsatisfactory due to the characteristics of nutritional
intervention. The oral intake and tolerance with enteral
nutritional emulsion may vary with the progression of
disease. Secondly, confounding factors should never be
neglected as the surgical procedures and techniques play
a critical role in postoperative outcomes. Randomization
and subgroup analyses may relieve the bias to a certain
extent. Thirdly, multicenter participation may add to
difficulties in long-term follow-up since this is an inves-
tigator-initiated trial (IIT). Therefore, frequent commu-
nications and monitoring are of great importance during
the conduction of this trial. Routine follow-up and MDT
care will also help improve the compliance of patients.
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