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Background and Objectives: To evaluate the effect of oral nutritional supplementation (ONS) on the post-
discharge nutritional status and quality of life (QoL) of gastrointestinal cancer patients after surgery. Methods 
and Study Design: A multi-center study was conducted on gastrointestinal cancer patients who received surgical 
treatment from 2013–2015. All patients were screened using the Nutrition Risk Screening 2002 (NRS 2002) to 
assess nutritional risk. Patients with nutritional risk were randomized into two groups: patients in the study group 
(n=55) were given dietary guidance and ONS, control group (n=59) received only dietary guidance. Anthropo-
metric measurements, nutrition-related laboratory tests, and gastrointestinal function scores were also collected 
and analyzed using Student’s t test and analysis of variance (ANOVA). In addition, the EQ-5D was used to eval-
uate patients’ QoL. Results: Compared with baseline measurements, the body weight of patients in the study 
group increased by 1.35±0.53 kg and 1.35±0.73 kg at 60 and 90 days, which were significantly higher than those 
in the control group (-1.01±0.54 kg, and -1.60±0.81 kg at 60 and 90 days). The results from ANOVA showed that 
only weight and BMI differed significantly between the study and control groups and also between different 
measurement times (p<0.01). No differences were found for the other indicators or QoL between the study groups. 
Conclusions: ONS may improve the weight and BMI of surgically treated gastrointestinal cancer patients post-
discharge. However, these effects had little impact on patients’ QoL. 
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INTRODUCTION 
Gastrointestinal cancer is a malignant disease that directly 
impacts the digestive tract and digestive subsidiary organs, 
including the stomach, bile duct system, pancreas, small 
intestine, colon, rectum, and anus. Treatment depends on 
the location of the tumor, the types of tumor cells present, 
and whether the cancer invades other tissues or has spread 
to other places. These factors also determine the progno-
sis and other physiological characteristics. 
With the continued aging of the population in China, the 
incidence of gastrointestinal cancer is increasing too. 
Specifically, the risks of gastrointestinal cancer and relat-
ed death in people over 75 years of age are 5-6 times and 

 
 

7-8 times higher, respectively, than those in the general 
population.1 Furthermore, 122.1 thousand and 78.2 thou-
sand new cases of gastric and colorectal cancer are diag-
nosed every year in China, accounting for 42.73% and 
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18.08% of cases worldwide in the same age groups, re-
spectively.2 The rise in the incidence of gastrointestinal 
cancer has been observed in other countries as well, espe-
cially in Asia in countries such as Iran, India, etc.3-5 

Some dietary habits might account for the increase in 
gastrointestinal cancer in this area.3-5 Furthermore, gastro-
intestinal cancer might also directly trigger malnutrition 
through a direct influence on patients’ gastrointestinal 
function. Hospitalized patients suffer from the effects of 
surgery, and related treatment measures such as fasting 
and bowel preparation may further affect their nutritional 
status. These factors combined with the quite limited hos-
pital stay in China, which does not give patients enough 
time to completely recover, patients may still suffer from 
poor nutritional status at discharge. A study conducted in 
China showed that the incidence of nutritional risk and 
malnutrition is high in patients with malignant tumors 
when they are discharged from hospital,6 which could 
further lead to a myriad of negative consequences after 
discharge, including a decline in quality of life (QoL), an 
increased rate of readmission, and delayed administration 
of chemotherapy and radiotherapy if the malnutrition 
cannot be corrected in time.  

However, from studies that only focus on a specific 
time, it is difficult to draw a strong conclusion, especially 
for the effects of 1-month interventions in the periopera-
tive or postoperative periods.7-10 Studies of 3-month, 
long-term postoperative interventions for patients are 
lacking in China. Therefore, this multi-center study was 
designed to evaluate the effect of oral nutritional supple-
mentation (ONS) on the nutritional status and QoL 
among patients discharged after surgical treatment for 
gastrointestinal cancer in China. 
 
METHODS 
Ethical statement 
The study protocol was approved by the ethics committee 
of Beijing Hospital (Approval number: 2013BJYYec-
046-02). Written informed consent was obtained from all 
patients or authorized relatives for those who were unable 
to communicate. The trial was registered in the Chinese 
Clinical Trial Register Center (No. ChiCTR-TRC-
13003798). 

 
Setting 
This study was a prospective, multicenter, randomized 
study, which was led by Beijing Hospital. Another five 
hospitals including No. 3 Hospital of Peking University, 
Ruijin Hospital Affiliated to Shanghai Jiaotong Universi-
ty School of Medicine, Xinhua Hospital Affiliated to 
Shanghai Jiaotong University School of Medicine, Sixth 
People's Hospital Affiliated to Shanghai Jiaotong Univer-
sity, and Nanfang Hospital Affiliated to Southern Medical 
University participated in the study as centers. 

 
Participants 
During the period from June 2013 to August 2015, hospi-
talized patients with gastric or colorectal cancer to under-
go radical surgery were included in this study. The inclu-
sion criteria included: (1) no major complications after 
radical resection for gastrointestinal cancer; (2) age be-
tween 18–80 years; (3) a preoperative nutritional risk 
defined as NRS 2002 score ≥3; (4) Karnofsky score ≥70 
and life expectancy >6 months; (5) ability to tolerate 

basic and normal diet or semi-liquid diets; (6) normal 
liver and renal function; (7) normal peripheral blood test 
results; and (8) provision of written informed consent. 
The exclusion criteria included: (1) inability to eat by 
mouth when discharged; (2) no preoperative nutritional 
risk as defined by NRS 2002 score <3; (3) not treated 
with surgery or palliative surgery for gastrointestinal can-
cer; (4) severe digestive tract disease after surgery, such 
as gastrointestinal fistula, intestinal obstruction, or hem-
orrhage of the digestive tract; (5) severe abnormal liver 
and kidney function (ALT, AST ≥2 times of the upper 
limit of normal, Cr >176 µmol/L); (6) leukocyte count 
<3000, hemoglobin <100 g/L, platelet count <80 mil-
lion/L in peripheral blood; (7)severe heart disease, diabe-
tes, high blood lipids, electrolyte disorders, or condition 
that researchers believe it makes the participant not suita-
ble for participating in the study; (8) galactosemia, amino 
acid metabolism, or allergy to milk or soy protein; and (9) 
poor compliance and absence of signed informed consent. 

 
Randomization   
SAS 9.1 software (SAS Institute Cary, NC, USA) was 
applied to generate a random code, and packet cards were 
produced according to the random code and placed into 
an opaque envelope. The eligible patients were assigned 
to the study group or control group according to the card 
from the envelope at discharge, which was defined as the 
baseline in this study. 

 
Interventions 
The patients in control group received dietary guidance 
from a responsible doctor according to the patient’s dis-
ease and diet. All the patients in the study group received 
ONS consisting of a whole protein formula (Ensure com-
plete, Abbott Laboratories, Zwolle, The Netherlands) in 
addition to the dietary guidance given by a full-time phy-
sician. Specifically, the doctors gave the patients uniform 
nutrition education material and introduced dietary prin-
ciples, as well as answered the patient's questions. 

The ONS used by the study group was an Enteropro-
tein Family Enteral Nutrition Powder, which consists of 
protein, fat, carbohydrates, vitamins, minerals and dietary 
fiber, and can be used as the sole source of food. The pro-
tein, fat and carbohydrate content values were 15.9 g/100 
g, 14 g/100 g and 57.4 g/100 g, respectively. 

To prepare 250 kcal serving, 200 ml warm water was 
poured into a cup and then 55.8 g (or 6 leveled spoons of 
powder) were gradually mixed in, with slow stirring until 
the powder was fully dissolved. The patients in the study 
group received 500 kcal every day in three meals (About 
167 ml / time for 10 am, 3 pm, and 8 pm) from the first 
day after discharge until 90 days. 

 
Quality control 
A follow-up physician was responsible for giving prod-
ucts, recycling cans and keeping the daily diary records. 
Meanwhile, other methods were conducted to ensure pa-
tients’ compliance including telephone follow-up (≥1 
time /week), short message service (SMS) alerts (2 
times/week) and outpatient follow-up (once/month).  
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Indicators  
Anthropometric measurements, nutrition-related laborato-
ry tests, infection and complications, gastrointestinal 
functional status, and QoL scores were collected at base-
line and 30, 60, and 90 days after discharge. 

Anthropometric measurements included body weight, 
upper arm circumference, triceps skinfold thickness and 
hand grip strength. Height was measured at 6 am with 
patients not wearing shoes, and the scale adjusted to ±0.5 
cm. Body weight was measured when patients were fast-
ing and free of shoes with light clothing, and the scale 
was adjusted to ±0.2 kg. The non-dominant hand was 
used for arm circumference measurement. The distance 
between the surface of the scapula acromion and the olec-
ranon at the elbow was measured, and the midpoint was 
marked. For the measurement of calf circumference, pa-
tients sat relaxed on the left of the researcher or were 
standing upright with balanced distribution of body 
weight to both legs. Measurement was performed at the 
widest point, and repeated measurements above and be-
low the above-mentioned location were done to ensure 
that the first measurement was the maximum value (accu-
rate to 0.1 cm). The hand grip strength of the dominant 
hand was measured two times using the CAMRY EH101 
Grip (Xiangshan apparatus group Ltd., Guangzhou, China) 
(adjusted to ±0.1 kg) in this study.  

Nutrition-related laboratory examination included 
measurement of hemoglobin, serum albumin, pre-albumin, 
triglyceride and total cholesterol levels. Quality control 
was achieved using the Westgard rules, and the quality 
evaluation criteria were in accordance with the relevant 
provisions issued by the inspection center of the National 
Health and Family Planning Commission, People’s Re-
public of China. 

Infectious complications were defined as the appear-

ance of pathogens in an originally sterile organism and 
confirmed by pathogen culture, or the appearance of clin-
ical signs related to infection and other evidence proved 
by iconography or hematology. 

Gastrointestinal functional status and QoL measures 
were obtained through questionnaires, including the gas-
trointestinal function status scale and a QoL scale (EQ-
5D).  

 
Statistical analysis 
SAS 9.1 software was used for data analysis. The t test 
(quantitative variables with normal distribution) or χ2 test 
(qualitative variables) was used to compare the baseline 
data. Analysis of variance (ANOVA) was used to identify 
significant changes in the data for each indicator over the 
four measurement times, and the F value and p value for 
both ONS intervention, repeat measurements and their 
interaction were calculated using Pillai’s Trace method, 
with adjustment by the Greenhouse-Geisser Epsilon 
method. The Bonferroni method was applied for correc-
tion in multiple comparisons. p<0.05 was considered in-
dicative of a significant difference. 
 
RESULTS 
A total of 140 patients were enrolled in the study. Six 
patients were removed from the study during follow-up 
due to poor compliance, and 20 patients were lost due to 
personal reasons. Finally, 114 patients completed this 
study, including 55 patients in the study group and 59 
patients in the control group. The general information and 
clinical data of the patients at baseline are shown in Table 
1. There were no significant differences in any indicators 
between the two groups (p<0.05), which indicated that 
the patient groups were comparable at baseline in this 
study. No adverse events occurred in any of the groups. 

 
Table 1. Patients’ general information and clinical data at baseline 
 

 Control group (n=59) Study group (n=55) t value / 
Chi square value p 

Age (y) 60.9±11.1 58.0±15.0 1.153 0.251 
Gender   1.126 0.289 
 Male (n, %) 35 (63.6%) 43 (72.9%)   
 Female (n, %) 20 (36.4%) 16 (27.1%)   
Disease   0.262 0.609 
 Gastric cancer (n, %) 10 (18.2%) 13 (22.0%)   

Colorectal cancer (n, %) 45 (91.8%) 46 (78.0%)   
Postoperative chemotherapy (yes/no) 40/15 45/14 0.188 0.664 
Height (cm) 164±7.79 166±7.19 -1.831 0.070 
Weight (kg) 61.5±10.7 61.8±11.5 -0.140 0.889 
BMI (kg/m2) 22.8±3.33 22.2±2.87 1.134 0.259 
Upper-arm circumference (cm) 24.7±4.37 25.2±4.02 -0.550 0.584 
Hand grip strength (kg) 26.7±8.39 27.7±9.72 -0.527 0.599 
Triceps skinfold thickness (mm) 13.7±6.30 12.2±6.93 1.219 0.225 
Red blood cell count (109/L) 4.28±1.08 4.11±0.57 1.054 0.294 
White blood cell count (109/L) 7.27±2.72 7.17±2.56 0.199 0.843 
Hemoglobin (g/L) 117±19.0 115±17.0 0.750 0.455 
Plasma prealbumin (g/L) 0.18±0.06 0.50±2.45 -0.908 0.366 
Albumin (g/L) 35.6±4.23 35.0±3.98 0.729 0.468 
Postoperative hospital stay (d) 9.50±2.5 10.1±2.90 1.215 0.227 
NRS 2002 score 3.38±0.56 3.530±0.75 -1.162 0.248 
EQ-5D score 77.2±10.4 79.0±9.72 -1.003 0.318 
Gastrointestinal function  4.75±3.13 4.80±2.71 -0.093 0.926 
 
BMI: body mass index; NRS 2002: nutritional risk screening 2002; EQ-5D: EuroQol five dimensions questionnaire. 
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Anthropometric indicators 
Anthropometric indicators for patients in the two groups 
were measured at 30, 60, and 90 days after discharge, and 
the changes in these indicators from the baseline values 
are shown in Table 2. The ANOVA results showed that 
both ONS and four-time QoL measurements contributed 
to the significantly greater changes in body weight and 
BMI of patients in the study group compared with the 
control group at 60 and 90 days (p<0.05). However, the 
ANOVA showed that the effect of treatment and time of 
measurements had no significant effect on upper arm cir-
cumference, grip strength, or triceps skinfold thickness 
(p>0.05; Table3. 
 
Nutrition-related laboratory tests 
Laboratory tests were conducted at 30, 60, and 90 days 
post-discharge, and the changes in measurements are 
shown in Table4. The results of ANOVA showed that the 
effect of treatment and time of measurements had no sig-
nificant effects in terms of the nutrition-related laboratory 
indictors (p>0.05). 
 
Clinical outcomes 
No infections or other complications were reported 
among the patients in the two groups during the study. 
The scores for gastrointestinal status and QoL are shown 
in Table 5, and the results in Table 3 showed that both 
ONS, 4-time QoL measurements and their interaction 
term had no effect on the nutrition-related laboratory in-
dictors (p>0.05). 
 
DISCUSSION 
Gastrointestinal cancer is one of the most common ma-
lignancies encountered in clinical practice, and the inci-
dence of nutritional risk at admission is as high as 65%.11 
Another study done by our team showed that the inci-
dence rates for nutritional risk in surgical patients with 
gastric cancer and colorectal cancer were 40.3 % and 
32.9%, respectively.12 Radical resection is an effective 
treatment with extensive resection of primary tumors, 
together with effective treatment for surrounding lymph 
node metastases. However, radical resection, especially 
with severe complications after surgery, can cause eating 

difficulties, trauma and infection, etc., which might lead 
to increased catabolism and then deterioration in the nu-
tritional status of patients. Combined with the inspection 
and treatment-related fasting during hospitalization, pa-
tients’ digestive function and nutritional status may be 
further diminished. 

In addition, Sanli et al found that the incidence of at 
least one gastrointestinal symptom in gastrointestinal 
cancer patients was 93.4% at discharge, which was much 
higher than that at admission (76.2%). Moreover, <36% 
of patients could tolerate semi-solid food and 63.4% of 
the patients were fed with fluids at discharge,13 which 
suggests that the nutritional intake was insufficient for 
these patients. Another study to evaluate the postopera-
tive nutritional status of patients with gastric cancer 
showed that that patients’ body weight decreased signifi-
cantly and the proportion of high nutritional risk in-
creased during 6 months after surgery.14 A systematic 
review including 3527 patients undergoing abdominal 
surgery confirmed that nutritional risk was associated 
with patients’ poor clinical outcomes.15 Bin et al. found 
that nutritional support (especially enteral nutrition) can 
significantly reduce the rates of complications and infec-
tion in patients with nutritional risk.16 Another study 
showed that active nutrition intervention can reduce the 
risk of complications and 6-month re-admission rate in 
patients with nutritional risk.14 

In this study, 500 kcal/d of ONS was given to patients 
as an intervention on the basis of dietary guidance, which 
not only fit the physiological characteristics of patients 
with gastrointestinal cancer, but also met the recommen-
dations of Chinese guideline.17 Similar to a study com-
pleted in India in 2014,18 our results showed that patients 
who received ONS consecutively for 60 and 90 days had 
significantly smaller reductions in BMI and weight than 
patients in the control group who received only dietary 
guidance. Furthermore, a prospective, randomized, con-
trolled trial study also found that patients might suffer 
from a decline in nutritional status after discharge and 
postoperative nutritional supplementation improved nutri- 
tional status,19 which was in line with the results of our 
present study. However, there were no differences in the 
changes in upper arm circumference, grip strength, plas- 

Table 2. Changes in anthropometric indicators from baseline to 90 days post-discharge 
 

 Time Control group 
(n=59) 

Study group 
(n=55) t value p 

Weight (kg) 30d -0.62±0.49 0.04±0.47 -0.974 0.333 
60d -1.01±0.54 1.34±0.53 -3.103 0.003 
90d -1.59±0.81 1.35±0.73 -2.705 0.008 

      

BMI (kg/m2) 30d -0.36±0.22 0.03±0.21 -1.266 0.208 
60d -0.43±0.22 0.49±0.21 -2.964 0.004 
90d -0.44±0.23 0.54±0.22 -3.086 0.002 

      

Upper-arm circumference (cm) 30d -0.05±0.32 -0.01±0.31 -0.091 0.928 
60d -0.59±0.32 -0.09±0.31 -1.087 0.279 
90d -0.32±0.34 0.07±0.32 -0.830 0.408 

      

Hand grip strength (kg) 30d 0.57±0.69 0.91±0.67 -0.350 0.727 
60d -0.03±0.69 1.64±0.67 -1.732 0.086 
90d 0.14±0.72 1.63±0.68 -1.492 0.138 

      

Triceps skinfold thickness (cm) 30d -0.11±0.90 0.72±0.87 -0.657 0.512 
60d 0.28±0.90 -0.18±0.88 0.366 0.715 
90d -0.16±0.94 -0.14±0.89 -0.020 0.984 
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Table 3. ANOVA results for the contribution of ONS, four-times QoL measurements and the interactions 
 
  ONS  QoL measurements  ONS x QoL measurements  QoL measurements  ONS x QoL measurements 
  F(P-T) p  F(P-T) p  F(P-T) p  F(G-G) p  F(G-G) p 
Weight (kg) 8.31 <0.0001*  9.72 <0.0001*   7.92 <0.0001*   9.25 <0.0001*   7.82 <0.0001*  
BMI (kg/m2) 7.96 <0.0001*  9.28 <0.0001*   8.41 <0.0001*   9.09 <0.0001*   7.95 <0.0001*  
Upper-arm circumference (cm) 0.93 0.340  5.33 0.137   0.14 0.874   4.47 0.230   0.11 0.885  
Hand grip strength (kg) 0.46 0.502  1.09 0.470   0.66 0.029   1.55 0.343   0.44 0.622  
Triceps skinfold thickness (cm) 0.55 0.464  0.39 0.681   0.32 0.731   0.16 0.782   0.15 0.791  
HGB (g/L) 0.01 0.961  40.5 0.000   0.95 0.060   0.01 0.961   0.81 0.463  
PA (g/L) 2.83 0.101  1.11 0.357   0.91 0.447   0.39 0.696   0.30 0.765  
ALB (g/L) 1.79 0.188  1.19 0.755   1.47 0.237   38.3 0.000   1.18 0.319  
TC (mmol/L) 2.32 0.135  0.17 0.907   0.14 0.706   0.31 0.576   0.16 0.171  
TG (mmol/L) 3.95 0.054  4.31 0.110   0.28 0.839   4.07 0.010   0.33 0.784  
Gastrointestinal status score 2.83 0.101  1.33 0.256   0.18 0.674   0.03 0.864   0.19 0.666  
EQ-5D score 0.33 0.570  2.49 0.121   0.39 0.537   1.69 0.104   0.38 0.526  
 
ONS: oral nutritional supplementation; QoL: quality of life; F(P-T): F-value calculated by Pillai’s Trace method in multivariate analysis; F(G-G): F-value corrected for the degree of freedom of variants using 
Greenhouse-Geisser Epsilon method. 
* p<0.01 
 
 
Table 4. Measurements from nutrition-related laboratory tests 
 

 Time Control group 
(n=59) 

Study group 
(n=55) t value p 

HGB (g/L) 30d 7.18±2.09 8.11±2.03 -0.320 0.749 
60d 10.0±2.10 12.3±2.03 -0.767 0.445 
90d 9.09±2.18 12.2±2.06 -1.037 0.302 

      

PA (g/L) 30d 0.05±0.15 0.32±0.14 -1.295 0.198 
60d 0.05±0.15 0.23±0.14 -0.832 0.407 
90d 0.08±0.15 0.20±0.14 -0.579 0.564 

      

ALB  (g/L) 30d 5.92±0.70 5.38±0.68 0.546 0.586 
60d 5.99±0.72 6.19±0.69 -0.208 0.835 
90d 5.92±0.76 6.12±0.70 -0.197 0.844 

      

TC (mmol/L) 30d 0.45±0.14 0.45±0.13 -0.026 0.979 
60d 0.68±0.15 0.57±0.14 0.552 0.582 
90d 0.71±0.16 0.573±0.14 0.647 0.518 

      

TG (mmol/L) 30d -0.20±0.12 -0.26±0.11 0.349 0.728 
60d 0.03±0.13 -0.12±0.12 0.873 0.384 
90d 0.09±0.14 -0.21±0.12 1.604 0.111 
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ma albumin, gastrointestinal function, and QoL between 
the two groups.  

Previous studies suggested that 12 weeks of enteral nu-
trition supplementation after surgery in malnourished 
patients can significantly improve their QoL.19 However, 
similar results were not observed in this study. The rea-
sons may be as follows: 1) the EQ-5d scale has some sub-
jectivity, as patients with a lower level of education may 
not fully understand the meaning of the EQ-5d scale, re-
sulting in unreliable measurement results, and this study 
did not include the education level of the patients as an 
influencing factor among the observed indicators; 2) the 
EQ-5d is widely used to evaluate the health index and 
QoL in patients, but whether it can effectively reflect the 
QoL after gastrointestinal surgery remains to be explored; 
and 3) the sample size of this study was limited, and re-
search with a larger sample size may be needed to con-
firm whether nutritional intervention can improve pa-
tients’ QoL after gastrointestinal surgery.  

The nutrition treatment guideline issued by the China 
Anti-Cancer Association for cancer patients recommends 
a five-level ladder treatment model for nutritional inter-
vention in malnourished people, which includes dietary 
plus nutrition education as the first ladder; dietary plus 
oral nutritional supplementation as the second ladder; 
total enteral nutrition including oral and/or tube feeding 
as the third ladder; partial enteral nutrition plus partial 
parenteral nutrition as the fourth step; and total parenteral 
nutrition as the fifth step. The guideline recommends that 
the nutrition treatment should be upgraded to a higher 
level of the ladder when patients cannot meet 60% of the 
targeted energy requirements for 3-5 days.20 In addition, 
“The expert consensus on adult ONS”, which was re-
leased by the Chinese Society for Parenteral and Enteral 
Nutrition in 2017 indicated that ONS could increase the 
daily energy and protein intake and further improve the 
nutritional status, tissue function, and QoL for patients 
with tumors.21 

According to the recommendations of the five-level 
ladder treatment model, oral nutritional supplement ther-
apy is no doubt the preferred nutritional intervention for 
patients with gastrointestinal cancer, especially for outpa-
tients receiving neoadjuvant chemotherapy. A systematic 
review by Baldwin et al. confirmed the effectiveness of 
ONS in cancer patients.22 Furthermore, a number of re-
cent studies also confirmed other benefits of ONS, includ-
ing reductions in weight loss and improvements in QoL 
and health economics indicators.23-25 

The present study has some limitations. Firstly, it was a 
non-blinded, open-label study, and the design could cause 
a risk of bias in the process of the study procedures. 

However, we implemented blinding for the assessor to 
minimize the risk of bias. Secondly, ensuring patients’ 
compliance with the ONS is difficult due to the single 
taste and long period. However, a follow-up physician 
was appointed and responsible for giving products, recy-
cling cans, and keeping daily records, and other commu-
nication methods including telephone, SMS alerts, and 
other means of contact were used to improve patients’ 
compliance. Lastly, the sample size of this study might be 
too small to confirm the effects on QoL and other out-
come indicators. 

This study was the first randomized controlled clinical 
study of long-term ONS in China, and positive results for 
body weight and BMI were obtained. Although these 
findings are consistent with previous ONS studies, the 
results are of positive significance for guiding clinicians 
in China to apply this technology. 

 In conclusion, our study results indicate that ONS 
might improve the body weight and BMI of gastrointesti-
nal cancer patients after surgical treatment. However, 
ONS did not lead to significant improvement in patients’ 
QoL. 
 
ACKNOWLEDGEMENTS 
All authors thank all of the doctors, nurses, technicians, and 
patients from the 6 sites for their dedication to the study. 
 
AUTHOR DISCLOSURES 
The authors declare no conflict of interest. 

The study was supported by Abbott Nutrition, the funding 
body was not involved in study design, data collection, analysis 
and writing of the study. 
 
REFERENCES 
1. Zhu Z. Full attention to several key issues in surgical 

treatment for the elderly patients with gastrointestinal cancer. 
Zhonghua Wei Chang Wai Ke Za Zhi. 2016;19:486-9. (In 
Chinese) 

2. Zheng Y, Wu C. Prevalence and trend of gastrointestinal 
malignant tumors in the elderly over 75 years old in China. 
Zhonghua Wei Chang Wai Ke Za Zhi. 2016;19:481-5. (In 
Chinese) 

3. Moradpour F, Gholami A, Salehi M, Mansori K, Maracy 
MR, Javanmardi S, Rajabi A, Moradi Y, Khodadost M. 
Incidence, prevalence, and mortality rate of gastrointestinal 
cancer in Isfahan, Iran: Application of the MIAMOD 
Method. Asian Pac J Cancer Prev. 2016;17:11-5.  

4. Batra S, Suradkar K, Talole S, Desouza A, Goel M, 
Shrikhande SV. Major gastrointestinal cancer resections in 
the elderly in India: poised for future challenges. Dig Surg. 
2016;33:146-56. doi: 10.1159/000443217. 

5. Darabi M, Asadi Lari M, Motevalian SA, Motlagh A, 
Arsang-Jang S, Karimi Jaberi M. Trends in gastrointestinal 
cancer incidence in Iran, 2001-2010: a joinpoint analysis. 

Table5. Scores for gastrointestinal status and quality of life in the two groups 
 

 Time Control group 
(n=59) 

Study group 
(n=55) t value p 

Gastrointestinal status 
score 

30d -1.66±0.47 -2.01±0.46 0.535 0.594 
60d -2.53±0.47 -3.40±0.46 1.328 0.187 
90d -3.35±0.49 -3.75±0.46 0.586 0.559 

      

EQ-5D score 30d 3.81±1.73 3.71±1.68 0.043 0.966 
60d 5.72±1.73 6.46±1.69 -0.308 0.759 
90d 9.76±1.79 8.49±1.70 0.517 0.606 

 
 



456                      MW Zhu, X Yang, DR Xiu, Y Yang, GX Li, WG Hu, ZG Wang, HY Cui and JM Wei 

Epidemiol Health. 2016;38:e2016056. doi: 10.4178/epih.e2 
016056. 

6. Cui HY, Zhu MW, Wei JM, Chen W, Yang X, Zhu SN, 
Cooperative Research G. Changes in nutritional status of 
patients with different diseases during hospitalization. 
Zhonghua Wai Ke Za Zhi. 2017;55:297-302. doi: 10.3760/ 
cma.j.issn.0529-5815.2017.04.012. (In Chinese) 

7. Huhmann MB, August DA. Perioperative nutrition support 
in cancer patients. Nutr Clin Pract. 2012;27:586-92. doi: 10. 
1177/0884533612455203. 

8. Pettersson A, Nygren P, Persson C, Berglund A, Turesson I, 
Johansson B. Effects of a dietary intervention on 
gastrointestinal symptoms after prostate cancer radiotherapy: 
long-term results from a randomized controlled trial. 
Radiother Oncol. 2014;113:240-7. doi: 10.1016/j.radonc. 
2014.11.025 

9. Ravasco P, Monteiro-Grillo I, Marques Vidal P, Camilo ME. 
Quality of life in gastrointestinal cancer: what is the impact 
of nutrition? Acta Med Port. 2006;19:189-96.  

10. Fei B, Pan J, Wu H, Gao Q, Han W, Du J, Jin L. Application 
of preoperative nutritional risk screening in perioperative 
nutrition support for colorectal cancer patients. Zhonghua 
Wei Chang Wai Ke Za Zhi. 2014;17:582-5.  (In Chinese) 

11. Zalina AZ, Lee VC, Kandiah M. Relationship between 
nutritional status, physical activity and quality of life among 
gastrointestinal cancer survivors. Malays J Nutr. 2012;18: 
255-64.  

12. Ye GD, Zhu MW, Cui HY, Tang DN, An Q, Men JF, Wei 
JM. Prevalence of nutritional risk and malnutrition among 
hospitalized elderly abdominal surgical patients with 
malignant tumors. Chinese Medical Association. 2011:364-7. 
(In Chinese) 

13. Guo W, Ou G, Li X, Huang J, Liu J, Wei H. Screening of 
the nutritional risk of patients with gastric carcinoma before 
operation by NRS 2002 and its relationship with 
postoperative results. J Gastroenterol Hepatol. 2010;25:800-
3. doi: 10.1111/j.1440-1746.2009.06198.x 

14. Ryu SW, Kim IH. Comparison of different nutritional 
assessments in detecting malnutrition among gastric cancer 
patients. World J Gastroenterol. 2010;16:3310-7.  

15. Sun Z, Kong XJ, Jing X, Deng RJ, Tian ZB. Nutritional risk 
screening 2002 as a predictor of postoperative outcomes in 
patients undergoing abdominal surgery: a systematic review 
and meta-analysis of prospective cohort studies. PLoS One. 
2015;10:e0132857. doi: 10.1371/journal.pone.0132857 

16. Jie B, Jiang ZM, Nolan MT, Efron DT, Zhu SN, Yu K, 
Kondrup J. Impact of nutritional support on clinical outcome 
in patients at nutritional risk: a multicenter, prospective 
cohort study in Baltimore and Beijing teaching hospitals. 
Nutrition. 2010;26:1088-93. doi: 10.1016/j.nut.2009.08.027 

17. Wei J, Chen W, Zhu M, Cao W, Wang X, Shi H et al. 
Guidelines for parenteral and enteral nutrition support in 
geriatric patients in China. Asia Pac J Clin Nutr. 2015;24: 
336-46. doi: 10.6133/apjcn.2015.24.2.11 

18. Huynh DT, Devitt AA, Paule CL, Reddy BR, Marathe P, 
Hegazi RA, Rosales FJ. Effects of oral nutritional 
supplementation in the management of malnutrition in 
hospital and post-hospital discharged patients in India: a 
randomised, open-label, controlled trial. J Hum Nutr Diet. 
2015;28:331-43. doi: 10.1111/jhn.12241. 

19. Beattie AH, Prach AT, Baxter JP, Pennington CR. A 
randomised controlled trial evaluating the use of enteral 
nutritional supplements postoperatively in malnourished 
surgical patients. Gut. 2000;46:813-8.  

20. Wu BW. Advances in diagnosis and treatment of 
malnutrition in malignant tumor patients. Shanghai Nursing. 
2017;2:5-9. (In Chinese) 

21. Society of Parenteral and Enteral Nutrition CMA. The 
expert consensus on adult ONS. Chinese Journal of  
Gastrointestinal Surgery. 2017;20:361-5. (In Chinese) 

22. Baldwin C, Spiro A, Ahern R, Emery PW. Oral nutritional 
interventions in malnourished patients with cancer: a 
systematic review and meta-analysis. J Natl Cancer Inst. 
2012;104:371-85. doi: 10.1093/jnci/djr556. 

23. Elia M, Normand C, Norman K, Laviano A. A systematic 
review of the cost and cost effectiveness of using standard 
oral nutritional supplements in the hospital setting. Clin Nutr. 
2016;35:370-80. doi: 10.1016/j.clnu.2015.05.010. 

24. Imamura H, Nishikawa K, Kishi K, Inoue K, Matsuyama J, 
Akamaru Y et al. Effects of an oral elemental nutritional 
supplement on post-gastrectomy body weight loss in gastric 
cancer patients: a randomized controlled clinical trial. Ann 
Surg Oncol. 2016;23:2928-35. doi: 10.1245/s10434-016-
5221-4 

25. Hatao F, Chen KY, Wu JM, Wang MY, Aikou S, Onoyama 
H, Shimizu N, Fukatsu K, Seto Y, Lin MT. Randomized 
controlled clinical trial assessing the effects of oral 
nutritional supplements in postoperative gastric cancer 
patients. Langenbecks Arch Surg. 2017;402:203-11. doi: 
10.1007/s00423-016-1527-8.

 


