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ABSTRACT

Background: Malnutrition is common in patients with cancer, which adversely affects the survival and quality of life
of cancer patients. However, there is no national data on the prevalence of malnutrition in Chinese cancer patients.
This study aims to evaluate the prevalence of malnutrition and quality of life (QOL) of Chinese patients with local
regional, recurrent or metastatic cancer, to address the prognostic value of nutritional status and QOL on the survival
of cancer patients in China and to validate the patient-generated subjective global assessment (PG-SGA)
questionnaire in Chinese cancer patients.

Methods: This is an observational, multi-centered, and hospital-based prospective cohort study. We aimed to recruit
50,000 cancer patients (age 18 and above) over an 8-year period. Data collection will occur within 48 hr after patients
are admitted to hospital, 30-days after hospital admission, and the follow-up will be conducted 1-8 years after
enrolment. The primary outcome is overall survival, and secondary outcomes are length of hospital stay and hospital
costs. Factors measured are demographic characteristics, tumor characteristics, anthropometry measurements,
hematological measurement, body composition, PG-SGA scores, Karnofsky performance status scores, and QLQ C30
scores. This protocol was approved by local ethical committees of all the participant hospitals.

Conclusions: This multi-centered, large-scale, long-time follow-up prospective study will help diagnose malnutrition
in cancer patients in China, and identify the related risk factors associated with the negative outcomes. The anticipated
results will highlight the need for a truly scientific appraisal of nutrition therapy, and help to improve outcomes
among cancer patients in China.

Trial Registration: The trial has been registered with the Chinese Clinical Trial Registry, ChiCTR1800020329.
Registered on 19 December 2018.

Keywords: Nutritional status, Nutritional assessment, Malnutrition, Patient-generated subjective global assessment,
Bodyweight loss, Karnofsky performance status score, Quality of life

INTRODUCTION

The prevalence of cancer has been increasing in the last
decades all over the world, including in China.}? The
number of cancer survivors continues to increase owing
to the advances in early detection and cancer treatment,
and growth of the population.® In China, cancer mortality
has been increasing, making cancer the leading cause of
death since 2010.2 The mortality of cancer patients in
China is remarkably higher than that in other continents,
especially in Europe and in North America.? In addition,
the incidence of cancer has been increasing at an
alarming rate in China, posing a major public health
burden.?

It is increasingly accepted that the nutritional status
affects the therapeutic outcome and quality of life of
cancer patients.*” Malnutrition is common in patients
with cance.*’ Cancer itself and cancer treatment decrease
the energy and nutrients intake and cause metabolic
alterations, resulting in malnutrition in cancer patients.®*’
The prevalence of malnutrition is reported to be from
about 20% to more than 70% in worldwide studies; the
differences may be related to age, cancer type, cancer
stage, region and social economic status.*"'1? The
proportion of patients with weight loss at diagnosis often
ranges from 15% to 40%,° and may increase up to 85% in
patients with certain cancers (e.g., pancreatic cancer).®
For example, a large nationwide Brazilian study started in
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1996, which revealed a global rate of 48.1% (by
subjective global assessment (SGA)) malnourished
subjects (12.6% severe).’*Additionally, the incidence of
malnutrition increases as the disease progresses and may
affect up to 80% of patients.67.11.14.15

Malnutrition adversely affects survival and quality of life
in cancer patients.*® Several studies have shown that
malnutrition is an independent risk factor for more
complications and increased length of hospital stay and
costs, and mortality.1"18 It is estimated that the deaths of
10-20% of patients with cancer can be attributed to
malnutrition rather than to the malignancy itself,
including patients with gynecological cancer or
gastrointestinal cancer.'®2'22 Moreover, cancer treatments
are hampered by the development of malnutrition in
many cancer patients.>2

China has the 20% cancer cases and the 25% of the
deaths for all the cancer worldwide.! Many of the cancer
deaths can be prevented through risk factor modification
and improving the effectiveness of clinical care,
including nutritional intervention in cancer patients with
malnutrition.®?428 Recently the nutrition status of cancer
patients has caught the attention of Chinese surgeons,
physicians and dieticians.?22%% |t is reported that the
prevalence of malnutrition ranged from 12.6% to 54%,
depending on the cancer type, cancer stage, and patient
age.?2%0:323335 The benefits of nutritional intervention
have been shown in cancer patients with mal-
nutrition.82>2” However, the sample size in the reported
studies is relatively small, and most of them focus on the
gastrointestinal cancer and lung cancer, not including
many other frequently diagnosed cancers among men and
women. Although the consequences of malnutrition of
cancer patients are well known and nutritional support is
widely recommended for the malnutritional patients in
Western countries, the prevalence of malnutrition in
Chinese cancer patients remains largely unknown.
Therefore, there is a need urgent to investigate the
nutritional status of cancer patients in different regions of
China, to facilitate the development of effective
approaches for preventing and treating malnutrition with
an aim to improve the clinical outcomes and quality of
life among cancer patients.

In 2013, Chinese Society of Nutritional Oncology
(CSNO) initiated a clinical research project, the
Investigation on Nutrition Status and Its Clinical
Outcome of Common Cancers (INSCOC). More than 80
hospitals all over the China have participated in this
project since December 2013. The aim of this study was
to determine the prevalence of malnutrition in inpatients
cancer patients in China and its relationship to physical
performance and quality of life. This study would provide
the evidence supporting the prognostic value of
nutritional status on the mortality of common cancers,
thus highlight the needs for a truly scientific appraisal of
nutrition therapy in clinical care of cancer patients. In the
present report, we present the study design and

methodology of INSCOC, providing the rationale for
future follow up plan to generate a large, prospective
cohort study.

Aims and hypotheses

The primary endpoint is to investigate the prevalence of
malnutrition in Chinese patients with local regional,
recurrent or metastatic cancer, when they are admitted to
hospital, during the hospital stay, and in clinical follow
ups. Secondary endpoints include to explore whether
nutrition status, physical performance, and quality of life,
at admission, can predict the overall survival of common
cancer patients; to explore the association between
the nutrition status and different demographic character-
istics among the studied cancer patients; to assess
whether cancer patients with malnutrition receive proper
nutritional support during their hospital stay, including
enteral nutrition (EN) and parenteral nutrition (PN); to
validate the patient generated-subjective global assess-
ment (PG-SGA) questionnaire for Chinese cancer
patients and to create a brief Chinese PG-SGA, if
necessary; and to develop a predictive model of
nutritional index for survival of cancer patients.

METHODS
Study design

The design of the study is multi-centered, hospital-based
prospective cohort study. Cancer patients with one of
eighteen types of common malignant tumors are recruited
to the study who are admitted to one of the 80
participating hospitals in China. The 80 hospitals are
from 16 provinces of China in different regions. We aim
to recruit 50,000 cancer patients over an 8-year period.
Data collection will occur at baseline (within 48 hours of
hospital admission), the current hospital stays, at 30-days
since the first admission, and 1-8 years following
recruitment. The minimum number of patients recruited
from each hospital is set to be 100, with completed data
meeting study requirement and data criteria (Figure 1).

Patient recruitment

All the patients were recruited by clinical investigators in
various departments of the participating hospitals,
including departments of medical oncology, hematology,
radiation oncology, surgical oncology, palliative care,
hepatology, gastroenterology, urology, gynecology,
pneumology and neurology.

Eligibility criteria

Patients diagnosed with one of the following 18 different
types of malignant tumors: lung cancer, gastric cancer,
liver cancer, colorectal cancer, breast cancer, esophageal
cancer,  cervical cancer, endometrial  cancer,
nasopharyngeal carcinoma, malignant lymphoma,
leukemia, pancreatic cancer, ovarian cancer, prostate
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cancer, bladder cancer, brain tumor, biliary tract
malignant tumors and gastric stromal tumors. Cancer
records were supplied with the anatomical site coded of
the tenth edition of the International Classification of
Disease (ICD-10).

INSCOC Study

Patients diagnosed with one of the 18
different types of cancers were recruited
in the participating hospitals.

Informed consent

--Demographic characteristics
--Tumour characteristics
--Combined diseases

--NRS 2002

--Nutritional Status Assessment:
1) Anthropometric measuring
2) Hematological measurement
3) PG-SGA

4) Body composition analysis
--Physical status assessment

A -- Quality of life assessment

Exposure measures

--Nutritional intervention
--Anti-cancer treatments

--LOS and Length of ICU stay

Outcome measures ~ ————— ~Hospital costs
--30-days death

--Overall survival
(1,2,3,4,5,6,7, and 8 years after
recruitment)

Figure 1: Overview and design of the INSCOC study.

The inclusion criteria are aged 18 and above, hospitalized
cancer patient with tumor properly diagnosed and staged
as local, metastatic and/or loco-regional relapse, cancer
diagnosis confirmed by pathology, conscious, no
communication barriers, able to answer the question-
naires of the study, willing to participate in this study and
signing an informed consent form. The exclusion criteria
are hospitalized more than two times during our
investigation, with organ transplantation, pregnant
woman, diagnosed with human immuno-deficiency virus
(HIV) infection or acquired immune deficiency syndrome
(AIDS) and admitted to intensive care unit (ICU) at the
beginning of recruitment.

Sample size calculation
Calculation of the sample size was based on the study of

simple random sampling (SRS). According to the data
from our pilot study (INSCOC project from 2013), the

rate of malnutrition among inpatients with cancer was
26.58% (PG-SGA>9), which was the estimate of 7 in this
study, 0=0.05, Z4»=1.96.

Absolute maximum permissible error 6 (About 10% of
the incidence) = p-=.

Computational formula: Nsgs=Z2y»xmx(1-m)/8% (1052
people for each stratum).

Design effect (deff)=2.5 and the actual requirement for
each stratum is 2,630. Total sample size calculated by
gender, Central, South, North, South, East and West.

2630%5 (Central, South, North, South, East) x2 (gender)
=26300.

From December 2013 to December 2020 (7 years),
50,000 inpatients will be recruited into the study.

Ethical considerations

Written informed consent is required to be obtained from
every patient. The study protocol and procedures were
first approved by the Ethical Committee of the First
Affiliated Hospital of SunYat-sen University on 2nd
January, 2013. Then, the study protocol and procedures
were and or will be approved by the local ethical
committees of each of the participating hospitals.

Measures

Baseline survey for demographic characteristics and
tumour characteristics

All the demographic characteristics which have been
indicated to be related to the nutritional status of cancer
patients were investigated in this study. The detailed
personal information including age, gender, nationality,
family history of cancer, residence, medical insurance,
education level, occupation, smoking, alcohol drinking,
and tea drinking, were collected by professional
personnel through face to face interview.

Tumour characteristics, including cancer type, cancer
stage (for first diagnosis, and for this admission diagnosis
to hospital, pTNM or cTNM cancer stages), tumor
differentiation, tumor-burdened state, and anti-cancer
treatments before this admission (chemotherapy,
radiotherapy, surgery, neoadjuant chemoradiotherapy,
targeted therapy, and endocrine therapy) were
investigated by professional interviewers.

Combined diseases

Some combined diseases, which could affect the
nutritional status were investigated at the admission to the
hospital, including hepatic cirrhosis, chronic hepatitis,
chronic  pancreatitis, stroke, chronic  obstructive
pulmonary disease (COPD), myocardial infarction,
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diabetes, hypertension, coronary heart disease, anemia,
hyperthyroidism, hypothyroidism, chronic nephrosis,
dialysis treatment, osteoporosis, ulcerative colitis,
Crohn’s disease, chronic diseases of the biliary system,
systemic lupus erythematosus and tuberculosis.

Exposure measures
Nutritional risk screening 2002

Nutritional risk screening 2002 (NRS 2002) classifies the
nutritional risk based on BMI, percentage of recent
weight loss, recent change in food intake, and disease
severity. One point is added if patients are 70 years or
above. When the final score is 3 points, the patient is
considered at nutritional risk.3 ESPEN expert group and
ESPEN guidelines recommend that all patients with
cancer be screened for nutritional risk early in the course
of their care.*?

Nutritional status assessment
Anthropometric measuring

Anthropometric measurements are performed by trained
medical professionals using a standardized protocol. The
anthropometric measurement includes height, body
weight, body mass index (BMI), arm circumference
(AC), arm muscle circumference (AMC), triceps skin
fold (TS, nonprofit arm), and calf circumference (CC, left
calf). Body weight and height are measured in light
indoor clothing without shoes, to the nearest 0.1 kg
and0.1 cm, respectively.

BMI is then calculated as weight (kg)/height (m)2.
AMC is then calculated as AC (mm) -3.14XTSF (mm).

The hand grip strength (HGS, non-dominant hand) is
measured by an electronic hand grip dynamometer
(CAMRY, Model EH101, Guagndong, China). Patients
are asked to stand comfortably, then to perform 3
maximal isometric contractions 30 s apart using their
non-dominant hand.

Hematological measurement

Admission hematological measurements including red
blood cell count (RBC), blood platelet count, total
lymphocyte counts, hemoglobin, albumin, prealbumin,
total protein, creatinine, C-reaction protein (CRP), IL-1,
IL-6 and TNF-o are performed by clinical labs of the
participating hospitals.

Patient generated-subjective global assessment

Patient generated-subjective global assessment (PG-
SGA) is a nutritional assessment method adapted by
Ottery for cancer patients.?* It consists of two sections,
the first section includes questions about recent weight

loss, food intake, symptoms that could interfere with food
intake and patients’ physical activity. Weight change is
recorded beginning at 1 and 6 months before admission,
and percent weight change is calculated as (current-
previous  weight/previous  weight)x100%.  Where
possible, 1-month weight change is used; otherwise, it is
imputed from 6-month weight change, with minimal
impact on interpretation of the results.

In the second section, information is collected about
disease and metabolic needs while a patient’s physical
examination is carried out. Each item of PG-SGA rated
has a score and the final score indicates if a nutritional
intervention is needed. It also originates an overall
subjective rating, indicating that a patient may be “well
nourished or anabolic (PG-SGA score 0-1)7; “at
nutritional risk or moderate under nutrition (PG-SGA
score 2-8)”; or “severe under nutrition (PG-SGA score
>9)”. A score>9 indicates a critical need for nutrition
intervention.

Body composition analysis

Body composition analysis reveals loss of muscle mass,
and depletion of fat stores in malnourished cancer
patients. Body composition assessments are completed by
central labs or hospitals. Participants are assessed with a
multifrequency bioelectrical impedance (InBody720 or
InBodyS10; Biospace, Tokyo, Japan). With this method,
body weight, BMI, fat mass, and skeletal muscle mass are
automatically and simultaneously measured. Skeletal
muscle mass is also expressed as a percentage with
respect to a standard skeletal muscle mass values as
defined according to the age, sex, and height of each
patient.

Physical status assessment

Cancer patients’ physical status assessed by scores of
Karnofsky performance status (KPS) questionnaire.®2*
Scores 80-100 indicate that the patients be able to carry
on normal activity and to work, no special care is needed;
scores 50-70 indicate that patients be unable to work, but
able to live at home and care for most personal needs,
varying amount of assistance is needed; scores 0-40
indicated that patients be unable to care for self, requires
equivalent of institutional or hospital care, and his/her
disease may be progressing rapidly; and the score 0
indicates that the patient is dead.

Quiality of life assessment

The quality of life for all the participating patients is
measured using the European Organization for Research
and Treatment of cancer (EORTC) QLQ-C30 Version
3.37 This patient-based instrument comprises of 30 items
and five functional scales (physical, role, cognitive,
emotional and social), three symptom scales (fatigue,
pain and nausea/vomiting), global health status and QoL
scales. QLQ-C30 results are linearly converted to a score
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out of 100, with higher score reflecting a higher QoL.
The QoL scores are calculated according to the scoring
manual. 8

Nutritional intervention

The investigators follow the patients and record whether
they receive parenteral nutrition (PN) or enteral nutrition
(EN) intervention. PN is defined as nutrients
administered intravenously and consisting of a
combination of amino acids, carbohydrate, and fat, or any
amino acids in fusion, or any lipid emulsion infusion. EN
is defined as oral nutrient supplementation and tube
feeding that provides at least 10 kcal/kg/d, according to
the guideline from European Society of Parenteral and
Enteral Nutrition.®® Overall, a minimum of 3d of PN or
EN is considered nutritional support.*® Some cancer
patients may receive EN plus PN.

Anti-cancer treatments

All the anti-cancer treatments are prospectively
investigated by professional interviewers during the
hospital stay, including chemotherapy, radiotherapy,
surgery, neoadjuant chemoradiotherapy, targeted therapy
and endocrine therapy.

Outcome measures
Length of hospital stay and length of ICU stay

Length of hospital stay is defined as the duration between
the admission and the discharge or death. Some of
patients may be admitted into the ICU during this
hospital stay. Length of ICU stay is defined as the
duration between the admission of ICU and discharge
from ICU or death.

Hospital costs

Hospital costs are obtained from patients’ medical record
for this admission. Total hospital costs for this admission
and the daily hospital infirmary rate are used. All the
costs of this admission in the medical record are included,
such as operation, drugs, tests, materials, bed costs,
nursing, nutritional intervention and physical therapy,
among other costs.

30-days death

The death in the 30 days within this hospitalization is
obtained from medical record or telephone follow-up
interview after hospital discharge, which is taken as an
assessment of short-term clinical outcome in this study.

Overall survival
All the enrolled patients with be followed-up annually for

8 consecutive years. The death information will be
collected by telephone follow-up interview and recorded

at 1, 2, 3,4, 5, 6, 7, and 8 years after recruitment. The
data are used to calculate the long-term survival rate in
the study.

Data collection

At the time of recruitment to the study, the interviewer-
administered questionnaire consists of the following
baseline information: 1) demographic characteristics, 2)
tumor characteristics, 3) combines diseases, 4) NRS2002,
5) anthropometric  measuring, 6) hematological
measurement, 7) PG-SGA, 8) body composition, 9) KPS,
10) quality of life assessment (QLQ C30). Duration of
hospital stay, the following information will be collected
which was nutritional intervention (EN, PN, or EN+PN),
anticancer treatments, length of hospital stay, length of
ICU stay, and hospital costs.

Follow-up

The cohort has been followed after hospital discharge.
Vital status will be collected at 30 days, and 1, 2, 3, 4, 5,
7, and 8 years after recruitment. If the subjects were
deceased, date of death and death from cancer or other
causes will be identified.

Quiality control

All the information of each recruited patients will be
reviewed by a supervisor in each hospital. Data entry in
the electronic data capture (EDC) system will be double
checked. Databases will be checked by Central
Management Team each month, and missing data will be
asked to replenish in time. The quality and completeness
of the data for each cancer patient are assessed with
IARC-crg tools to identify errors, inconsistencies and
unusual combinations of cancer site, morphology, sex
and/or age at diagnosis.

Data analysis

Statistical analysis will be performed by SPSS 21.0
software package (Analysis software, Shanghai, co.,
LTD, 6761805c6989326cbf14). Multiple imputation was
conducted to handle missing data.

Nutritional status

The continuous normal distributed variables will be
expressed as meanststandard deviation (SD) and
compared by analysis of variance (ANOVA) or t test.
Non-normal distributed  continuous variables are
represented by median and quartile range and non-
parametric tests are used to compare difference between
groups. Chi-square test and Wilcoxon Ranksum or
Kruskal Wall test are performed for categorical and
continuous variables as appropriate. Correlations between
independent variables such as nutritional indicators,
clinical features, treatment methods and other influencing
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factors and PG-SGA and NRS2002 will be analyzed
using logistic regression. Correlation analysis will also be
used to determine the association between PG-SGA score
and demographic characteristics.

Quiality of life

Spearman tests will be applied to analyze the correlation
between nutritional status and QoL scores.

30-days death, hospital costs, hospital stay and
influencing factors

Chi-square test will be used to analyze the influencing
factors for 30-day death and logistic multivariate
regression model will be used to analyze the independent
influencing factors for 30-day death. Hospital stay and
hospital costs, are represented by median and quartile
range. Comparison of hospital stay and hospital costs
between two groups of patients with different nutritional
risks and nutritional status will be conducted using Mann-
Whitney test. Logistic regression will be used to analyze
the independent influencing factors for hospital stay and
hospital costs.

Long time follow-up disease-free survival and overall
survival

Survival rates for 1-8 years will be calculated by Kaplan
Meier test and compared using log-rank test; analysis of
independent influencing factors related to survival will be
performed using multivariate Cox proportional risk
regression model.

DISCUSSION

Patients with cancer are at particularly high risk for
malnutrition because both the disease and anticancer
treatments.'? Nutritional intervention for the management
of cancer-related malnutrition will facilitate nutrition
support in clinical practice and benefit the clinical
outcome.”8122527 The frequent presence of malnutrition
in cancer patients can limit their response to even the best
therapies if nutritional issues are not appropriately
managed.3®3? Understanding baseline levels of nutritional
status, physical function and quality of life is of growing
importance in defining individualized supportive care
plans for cancer patients.? In this INSCOC study, we
have thus far collected more than 30,000 cases from 80
hospitals since 2013 and will recruit additional 20,000
cases in totally 100 hospitals in different regions in China
in the next 3 years. The integrity nutritional assessments
in INSCOC study have been implemented, including
anthropometric measuring, hematological measurement,
PG-SGA questionnaire, body composition, physical
status, and quality of life. A multi-dimensional
assessment of nutritional status at baseline would allow
early identification of patients at greatest risk of nutrition
status decline and thereby stratification for nutritional
interventions in preparation for individualized supportive

care plans tolerance and sensitization cancer treatments.
Obijective, formalized assessment of nutritional status
alongside assessment of physical performance and quality
of life at baseline may provide additional discriminatory
information, which would better inform multidisciplinary
team decisions and the preparation for systemic
anticancer treatment for these patients.

There are several concerns over the assessment of
nutritional status. The exemplary questions are: is there
nutritional risk screening in each cancer patient at the
first interview with a doctor or investigator? How severe
nutritional status should be considered for nutritional
intervention or treatment? Is there a risk for
overtreatment in malnutritional cancer patients? Does
nutritional intervention need to be cancer-type specific?
The INSCOC study is a multi-centered, large sample,
long time follow-up prospective study. It is hoped that the
anticipated results from this study will be able to address
the aforementioned concerns. Through this study, we will
also validate the PG-SGA questionnaire for Chinese
cancer patients. As planned, the validation of the PG-
SGA will be conducted in 2000 Chinese cancer patients
and if possible, we will create a brief Chinese PG-SGA
for future studies and if validated, it can be used in future
clinical practice.

In summary, this study will aid in identification,
prevention, and treatment of reversible elements of
malnutrition in cancer patients will help diagnosing
malnutrition in cancer patients, sort the related risk
factors related the negative outcome, providing a better
nutrition  evaluation,  controlling  risk  factors,
standardizing the nutrition intervention and thus
improving clinical outcomes in cancer patients with
malnutrition.

Currently, the cohort is being followed with a well-
established and tested protocol, including record linkage
with multiple sources of routinely collected data in
China. Through a long follow-up, the INSCOC will
provide a valuable opportunity to evaluate many
important hypotheses related to cancer and nutritional
status that cannot be adequately investigated in studies
conducted in Western countries.
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