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Background and Objectives: Malnutrition has adverse impacts on survival of cancer patients. The aim of the 
present study was to investigate the prevalence of malnutrition, and the nutrition support status in hospitalized pa-
tients with cancer in China. Methods and Study Design: A multi-center, cross-sectional study was conducted in 
29 tertiary public hospital wards in 14 Chinese cities. Malnutrition was defined as weight loss (WL) >5% over the 
past 6 months or body mass index (BMI) <20 kg/m2 with WL >2%. The nutrition risk index (NRI) and perfor-
mance status (PS) were evaluated. Results: 1138 hospitalized cancer patients (93.4% of the initial sample, 662 
men, 60.6±14.5 years) were enrolled. Overall, 41.3% of patients were malnourished. The percentage of nutrition-
al disorders as determined by the NRI was 51.4%. PS was 0 in 50.3%, 1 in 15.4%, 2 in 13.9%, and 3 or 4 in 
20.4%. Compared with patients with PS of 0-1, patients with PS of 3-4 had a relative risk of malnutrition of 1.275 
(95% CI 0.250-0.488, p<0.0001). Only 38.6% of patients received nutrition support, of whom 45.0% of the mal-
nourished and 31.9% of the non-malnourished patients did; 63.2% of patients complained of poor appetite, while 
merely 14.0% of patients had received nutrition counseling. Conclusions: The prevalence of malnutrition is high 
in hospitalized cancer patients, and inappropriate use of nutritional interventions highlights the urgent need to de-
fine standard operating procedures and quality control process. 
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INTRODUCTION 
Cancer is a major public health challenge and is increas-
ing in incidence worldwide. Global cancer statistics indi-
cate that 14.1 million new cases of cancer were diagnosed 
worldwide in 2012,1 with 4.3 million cases occurring in 
China.2 Cancer-related malnutrition, defined as a multi-
modal process and driven by a combination of reduced 
nutrient intake and metabolic derangements that are pro-
voked by systemic inflammation, is more common be-
cause of both the disease itself and its treatments.3,4 It has 
been reported that the prevalence of malnutrition in can-
cer patients ranges from approximately 20% to more than 
70% worldwide, varying by patient age, cancer type, and 
cancer stage.5-7 More than 10-20% of cancer patients ac-
tually die from malnutrition rather than from the malig-
nancy itself and aggressive treatment.8 Malnutrition in 
cancer patients is associated with a higher risk of compli-
cations,6 longer length of stay,9 poorer tolerance and re-
sponse to anti-cancer treatments,10 lower survival11 and a 
more significant deterioration in patients’ quality of 
life.12,13 

Nutritional intervention aims to maintain or improve 
food intake and mitigate metabolic derangements, main-
tain skeletal muscle mass and physical performance, re-
duce the risk of reductions or interruptions of scheduled 
anticancer treatments, and improve quality of life.14 How- 

 
 
ever, recent studies in European hospitals found that only 
30%-60% of cancer patients with nutritional risk actually 
receive nutritional support [i.e., oral nutritional supple-
ments (ONS) and/or enteral nutrition (EN) and/or paren-
teral nutrition (PN)].4,6 Attar et al15 found that physicians 
misclassify the severity of cancer-related malnutrition in 
40% of cases, which prevents many severely malnour-
ished patients from receiving necessary nutritional inter-
ventions. The same situation exists in China. Yu et al16 
found that the prevalence of nutritional risk at admission 
among the total patients is 45.6%, that only 46.7% of at-
risk patients receive nutritional support and that the aver-
age PN: EN ratio is 7.0:1. What is worse, when physi-
cians recognize cancer-related malnutrition, the patients 
and their relatives often underestimate its presence.17 
Many cancer patients receive inappropriate nutrition edu-  
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cation and therapy during the anticancer treatment peri-
od.18 

Previous studies have evaluated the prevalence of mal-
nutrition in various subgroups of patients with cancer.16,19 
However, few Chinese data are available regarding the 
nutrition status and current use of nutrition support in 
hospitalized cancer patients. In particular, non-selected 
groups of patients and large sample surveys are lacking. 
This study was performed in a non-selected population of 
cancer patients to better evaluate the prevalence of mal-
nutrition and the current use of nutrition support in Chi-
nese hospitalized patients with cancer. The information 
resulting from this descriptive study may be useful for 
developing strategies to optimize nutrition support for 
cancer patients in China. 
 
METHODS 
Study design and subjects 
A multi-center, one-day cross-sectional study was con-
ducted in 29 tertiary public hospital wards in 14 Chinese 
cities. The project specifically targeted hospitalized adult 
patients with cancer. The following inclusion criteria 
were used to identify patients who were eligible for the 
study: 1) present in medical and surgical wards on the 
survey day, including admissions and discharges within 
that period; 2) older than 18 years of age; 3) with histo-
logically diagnosed malignant tumors; 4) well-oriented to 
time and place; and 5) able to sign the informed consent 
form. Patients who were admitted and discharged during 
the same calendar day or admitted to intensive care unit 
were excluded.  

 
Ethical approval 
The study was conducted in compliance with the provi-
sions of the Declaration of Helsinki. The protocol was 
approved by the ethics committee of our hospital (Ap-
proval No. S-K013). The participating centers were not 
required to obtain separate approval from their own ethics 
committees. However, each competent patient was asked 
to provide his or her written informed consent. Only de-
identified data were transferred to the central coordinating 
center or stored in a database. 

 
Data collection and data quality 
All the subjects were interviewed by uniformly trained 
medical investigators on the interview day. Their height 
and current and usual body weights (in the past 6 months) 
were collected. The patient’s body weight in light cloth-
ing was determined to the nearest 0.1 kg with a portable 
electronic scale. The patient’s height was measured with a 
portable stadiometer to the nearest 0.1 cm. Weight and 
height were used to calculate the body mass index (BMI). 
According to Fearon et al20 malnutrition was defined as 
weight loss (WL) >5% over the past 6 months (in the 
absence of simple starvation) or a BMI <20 kg/m2 with 
WL >2% in this study. Other data collected on the audit 
day included patient’s characteristics, including age and 
sex; disease information, including type of tumor, prima-
ry tumor site, and presence of metastases; infection situa-
tion (local or general); medication; and nutrition therapies 
[1) nutrition counseling, as the basis of nutrition therapy, 
is a dedicated and repeated professional communication 

process designed to provide patients with a thorough un-
derstanding of nutritional topics that can lead to lasting 
changes in eating habits. 2) oral nutrition support includes 
regular food or fortified foods as meals or snacks and 
ONS, which are commercially available homogeneous 
and usually complete nutrient mixtures for oral consump-
tion. 3) artificial nutrition is the non-volitional application 
of nutrients via enteral tubes (EN) or parenteral infusions 
(PN)]. The information on ‘nutrition support’ was the 
second part of the questionnaire and collected from the 
patients’ doctor or medical orders in electronic medical 
record on the day of audit. When a recent serum albumin 
result (<1 week) was available, the nutrition risk index 
(NRI) was calculated as follows: NRI = 1.519 x serum 
albumin (g/L) + 41.7 (current weight/usual weight).21 

Patients with a score ≥97.5 were classified as well nour-
ished, between 83.5 and 97.5 as moderately malnourished, 
and below 83.5 as severely malnourished.  

In addition, patients were asked to complete a self-
administered questionnaire related to their subjective as-
sessment of their feeling about cancer-associated symp-
toms including fatigue, pain, depression, and changes in 
appetite and nutrient intake.  

The physical activities of the patients were also record-
ed. Performance status (PS) was determined on the audit 
day using the Eastern Cooperative Oncology Group 
(ECOG) score, also called the World Health Organization 
(WHO) or Zubrod score, which ranges from 0 to 5, with 0 
denoting perfect health and 5 death.22  

 During one week after the survey, the participating 
centers were asked to either input the data online via the 
assigned website or to send the questionnaires to the cen-
tral coordination center in Beijing, China. Data cleaning 
was performed by the central coordination center. The 
respective unit was contacted if any data were unclear or 
illogical. 

 
Statistical analysis 
All statistical analyses were performed using SPSS for 
Windows version 23.0 (SPSS, Inc., Chicago, IL, USA). 
Descriptive statistics were computed for all study items. 
Continuous data are expressed as the mean ± standard 
deviation. Relative and absolute frequencies were calcu-
lated for the categorical variables. The differences in per-
centage of patients with cancer-associated symptoms be-
tween non-malnourished and malnourished patients were 
evaluated by the Wilcoxon signed-rank test. The Spear-
man Rank Correlation Coefficient Approach was em-
ployed for correlation between the two diagnostic meth-
ods of malnutrition. The relative risk of malnutrition in 
patients with different PS levels and the risk of infection 
in patients with different nutrition statuses were calculat-
ed. A p value <0.05 was considered significant, and con-
fidence intervals (CIs) were calculated at the 95% level. 
 
RESULTS 
Overall, we received data from 1218 hospitalized patients 
with cancer. Seventy-nine patients were excluded because 
they refused to participate (n=19), were comatose (n=6), 
failed to complete the questionnaire (n=54). The final 
sample consisted of 1138 hospitalized cancer patients 
(93.4% of the initial sample; 662 men and 476 women). 
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The age varied from 21 years old to 89 years old 
(mean±SD: 60.6±14.5 years). The mean BMI was 
22.6±3.7 kg/m2, and the percentage of patients with BMI 
≥25 kg/m2 was 32.5%. Cancer was local in 18.5% 
(201/1089), regional in 36.8% (401/1089), and metastatic 
in 44.7% (487/1089) of patients. The purpose of this pa-
tients’ admission was for diagnosis in 6.0%, chemothera-
py in 49.6%, radiotherapy in 9.9%, surgery in 15.6%, 
target/hormone therapy in 4.3%, palliative care in 9.3%, 
cancer/treatment-related complications in 5.3%. The per-
centage of patients with local or general infection was 
14.6% and 3.2%, respectively. The patient characteristics 
by type of cancer were listed in Table 1.  
 
Prevalence of malnutrition 
Overall, 41.3% of patients (40.9% of the women and 
41.6% of the men) were malnourished. In total, 64.0% of 
the patients had experienced WL in the past 6 months; 
44.5% had lost more than 5% of their body weight, and 
26.6% had lost more than 10%. In addition, 85.5% of the 
patients with WL had experienced an unintentional 
change in weight. Analysis of the prevalence of malnutri-
tion by type of cancer was as follows: 32.1%, lung 
(n=244); 45.1%, colon/rectum (n=168); 59.3%, esopha-
gus/stomach (n=155); 67.0%, head and neck (n=94); 
36.0%, hematology (n=80); 19.0%, breast (n=79); 31.6%, 
hepatobiliary (n=59); 34.2%, uterus/ovaries (n=57); 
63.0%, pancreas (n=30); 33.3%, kidney/bladder (n=28); 
28.6%, prostate/ testicles (n=14); and 36.3%, other dis-
ease sites (n=130) (Figure 1A). The prevalence of malnu-
trition was 32.0% (n=56) in patients with localized cancer, 
40.9% (n=153) in patients with regional cancer, and 
46.5% (n=198) in patients with metastatic cancer. The 
NRI was calculated for a subgroup of 955 patients for 
whom recent (in the previous week) serum albumin re-
sults were available. The prevalence of malnutrition as 
determined by the NRI was 51.4% (24.8% were severely 
malnourished, 26.6% were moderately malnourished and 
7.9% were mildly malnourished). The relationship be-
tween malnutrition (determined by BMI and/or body WL) 
and malnutrition (determined using the NRI) is shown in 
Figure 1B, and the Spearman rank correlation coefficient 
was 0.300 (p<0.0001). 
 
Relationship between nutrition status and PS or inci-
dence of infection  
The PS was 0 for 570 patients (50.3%), 1 for 173 (15.4%), 
2 for 157 (13.9%), 3 for 105 (9.3%), 4 for 125 (11.1%). 
The prevalence of malnutrition was stratified by the PS. 
There was a small difference in the incidence between 
malnutrition determined by the BMI and/or WL and that 
determined by the NRI for patients with a PS from 0 to 4 
(Figure 2). Compared with patients with a PS of 0-1, for 
patients with a PS of 3-4, the relative risk of malnutrition 
was 1.275 (95% CI 0.250-0.488, p<0.0001). The percent-
age of patients with infection (including local and general) 
was respectively 10.8% (47/435) in well-nourished pa-
tients versus 20.4% (92/450) in moderately or severely 
malnourished patients determined using the NRI (Table 
2), and the relative risk of infection was 2.121 (95% CI 
1.451- 3.101, p<0.0001). The percentage of patients with 
infection was respectively 13.3% (75/563) in non-

malnourished patients versus (78/390) 20.0% in malnour-
ished patients determined by the BMI and/or WL (Table 
2), and the relative risk of infection was 1.627 (95% CI 
1.149- 2.302, p<0.0001).   
 
Nutrition support 
Overall, 38.6% of patients received nutrition support. In 
all, 45.0% of the malnourished and 31.9% of the non-
malnourished patients received nutrition support: 14.0% 
of the patients were receiving nutrition counseling (41.0% 
of the malnourished patients and 48.1% of the non-
malnourished patients), 8.9% of the patients were receiv-
ing oral nutrition support (47.0% of the malnourished 
patients and 44.0% of the non-malnourished patients), 
4.1% were receiving EN (43.5% of the malnourished pa-
tients and 23.9% of the non-malnourished patients), 9.8% 
were receiving PN (40.9% of the malnourished patients 
and 45.5% of the non-malnourished patients), and 1.7% 
were receiving EN+PN (47.4% of the malnourished pa-
tients and 47.4% of the non-malnourished patients). The 
percentage of patients with nutrition support is shown by 
disease site in Table 3.  
 
Patients’ perception 
The percentage of patients with cancer-associated symp-
toms (including pain, depression, weakness, and poor 
appetite) is shown in malnourished and non-malnourished 
patients determined by WL and/or BMI in Figure 3A. The 
degree of cancer-associated symptoms had significant 
differences between the non-malnourished and malnour-
ished patients (p<0.05). 63.2% of the patients reported 
that they were eating less than before diagnosed, 32.7% 
that they were eating the same quantity as before, and 
4.1% that they were eating more than before. The main 
reasons reported for decreased oral food intake were nau-
sea/vomiting (38.1%), loss of taste/early satiation (25.8%), 
pain (19.2%), constipation (10.8%), change in taste/smell 
(8.6%), diarrhea (2.9%), inflammation in the mouth 
(2.1%), and other factors (9.5%). In total, 70.3% of the 
patients reported that they had no difficulty complying 
with their treatment, and 19.2% of them had difficulty. 
The 65.4% of patients who believed that nutritional sup-
port benefits to them (Figure 3B). Neither measure 
showed significant differences between the non-
malnourished and malnourished patients (p>0.05). 
 
DISCUSSION 
Malnutrition is known to increase the risk of infection and 
impair the clinical outcome of patients with cancer. This 
study, conducted on a large population of hospitalized 
patients with non-selected cancer in 29 tertiary public 
hospitals wards from 14 cities covering the eastern, cen-
tral and western regions of China, showed a high preva-
lence of malnutrition (41.3%) and a high rate of malnour-
ished patients not receiving nutrition support [(55.0%), 
including nutrition counseling and/or oral nutrition sup-
port and/or EN and/or PN]. 

There is not yet a universally accepted standard method 
for diagnosing malnutrition in cancer patients. In our 
study, the criteria for determining the prevalence of mal-
nutrition were very strict, and the prevalence observed 
probably underestimates malnutrition. The study con-
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Table 1. Patient characteristics 
 

Type of cancer  n Age,  
M±SD, y 

Sex,   
M/F 

Tumor, Local/  
regional/ metastatic 

BMI, 
M±SD, kg/m2 

Unintentional 
WL% 

Body WL%  
M±SD, kg/m2 

Chemotherapy 
% 

Infection, 
none/local/ 

general 

PS,  
0/1/2/3–4 

Lung  224 63.8±11.4 178/66 35/70/106 23.0±4.2 60.7 2.7±9.6 56.2 170/42/3 101/47/32/54 
Colon/rectum  168 62.3±17.8 124/64 17/52/82 22.7±3.4 64.3 7.7±9.3 60.3 130/16/2 83/14/17/39 
Esophagus/stomach  155 62.9±11.7 90/65 14/60/55 21.2±2.9 76.1 11.5±10.2 65.6 105/20/2 63/24/17/26 
Head and neck  94 59.5±12.3 73/21 36/29/21 22.4±3.5 71.3 5.0±7.4 43.3 80/7/0 55/7/16/10 
Hematology  80 59.2±15.3 51/29 9/40/22 22.7±3.7 62.5 4.5±10.1 75.9 49/14/15 39/15/8/17 
Breast  79 58.3±12.9 0/79 19/23/29 24.6±4.0 54.4 0.7±7.4 48.6 58/11/0 37/18/9/10 
Hepatobiliary  59 49.7±13.1 37/22 14/18/19 22.1±3.0 57.6 4.8±5.8 28.3 40/7/5 28/8/8/9 
Uterus/ovaries  57 54.9±14.6 0/57 4/26/25 23.3±3.9 59.6 3.9±7.6 56.2 49/6/1 22/13/10/11 
Pancreas 30 65.4±11.4 18/12 2/6/13 23.0±3.8 70.0 6.6±14.4 52.4 16/2/1 5/4/5/7 
Kidney/bladder  28 64.6±10.2 19/9 4/9/14 23.3±3.7 71.4 1.8±9.8 53.6 21/7/0 12/3/7/6 
Prostate/ testicles  14 68.2±9.4 14/0 1/2/9 23.4±3.1 64.3 4.1±7.0 69.3 9/3/1 7/1/2/3 
Others 130 57.1±15.5 78/52 20/47/43 22.8±3.9 60.6 3.0±7.8 55.6 89/10/1 49/15/12/29 
Total  1138 60.6±14.5 662/476 201/401/487 22.6±3.7 69.1 5.5±9.7 49.6 864/154/34 570/173/157/225 

 
WL: weight loss; PS: performance status. 
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ducted in two Chinese teaching hospitals by Yu et al16 
showed that the prevalence of nutritional risk (NRS 2002 
score ≥3) among total cancer patients was 45.6% 
(313/687) at admission and 52.6% (361/687) at 2 weeks 
after admission or discharge. In another study by Zhang 
et al19, nutritional status was determined using the Pa-
tient-Generated Subjective Global Assessment (PG-SGA) 

form in hospitalized patients (n=498) with advanced gas-
trointestinal cancer. They found that 98% of the patients 
required nutrition intervention and that 54% of the pa-
tients required improved nutrition-related symptom man-
agement and/or urgent nutritional support (PG-SGA score 
≥9). Planas et al4 reported that the prevalence of nutri-
tional risk determined using the NRS 2002 was 33.9% at 

 
 
Figure 1. Prevalence of malnutrition. (A) Prevalence of malnutrition by type of cancer. (B) Prevalence of moderate and severe malnutri-
tion determined using the nutrition risk index (NRI) in malnourished and non-malnourished patients (determined by weight loss and/or 
body mass index). 

 
 

 
 
Figure 2. Prevalence of malnutrition determined using the weight loss (WL) and/or body mass index (BMI) and nutrition risk index 
(NRI) in patients with a performance status from 0 to 4. 
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hospital admission and 36.4% at discharge, respectively. 
In another study of upper gastrointestinal cancer patients 
on chemotherapy, the prevalence of malnutrition was 
52%.15 In the study by Wie et al,8 the overall prevalence 
of malnutrition was 61%, varying by cancer type and 
stage. In addition to differences in diagnosis criteria, the 
inconsistency of the prevalence of malnutrition among 
cancer patients is also associated with different cancer 
types. It has been reported a lower incidence of malnutri-
tion in breast cancer patients, which is 15-20%, even 
though these numbers are also heavily influenced by the 
criteria used to diagnose malnutrition.6,16,23 Similarly, in 
this study, the lowest prevalence of malnutrition was 
19.0% in patients with breast cancer and 32.0% in pa-
tients with localized cancer. The results also showed that 
malnutrition may be observed in the early stages of the 
disease and that malnutrition contributes to impairment of 
the clinical status. In addition, in our study, the preva-
lence of malnutrition as determined by the NRI was 
51.4% (24.8%, severely malnourished; 26.6%, moderate-
ly malnourished; and 7.9%, mildly malnourished). It is 
difficult to conclude whether the NRI is a good nutritional 
indicator, but it has a good correlation with infection. 
Tappenden et al24 deemed that relying as it does on the 
serum albumin level, the NRI may in fact be more indica-
tive of disease severity than of true malnutrition. 

Our study showed that 64.0% of the patients had expe-
rienced WL in the past 6 months and that 63.2% of the 
patients had had lower food intakes since disease onset. It 

is well known that WL and poor food intake will often 
result from the side effects of cancer treatments (drug- or 
radiation-therapy and surgery) or tumor-related local ef-
fects, such as anorexia, nausea/vomiting, pain, fatigue, 
dry mouth or mouth ulcers, constipation, and diarrhea due 
to infections or malabsorption.25 However, those symp-
toms are often underestimated both by patients and doc-
tors, and their nutrition impacts have yet to be fully eluci-
dated. In our study, the two main causes of decreased oral 
food intake were nausea/vomiting and loss of taste/early 
satiation. Better knowledge of those indirect effects of 
cancer or its treatments is warranted to generate evidence-
based clinical, preventive, and therapeutic guidelines. 

  Physical functioning is usually assessed objectively 
by using PS scales; it is clearly a key component of quali-
ty of life and has been regarded as an important indicator 
of prognostic value for survival.14 Impaired physical per-
formance in cancer patients are all independently associ-
ated with an unfavorable prognosis, increased toxicity of 
anticancer treatments as well as reduced quality of life, 
and shorter survival.26 Malnutrition is strongly associated 
with the PS. In our study, the percentage of patients with 
a PS of 0 was 50.4%; however, more than one-third of PS 
1 patients had underlying malnutrition. Moreover, nearly 
half of the PS 2 patients were also malnourished. Conse-
quently, screening all hospitalized patients with cancer 
for malnutrition before initiating cancer treatment is 
strongly recommended.   

Table 2. The percentage of patients with infection (including local and general) in malnourished and non-
malnourished patients 
 

Nutrition status determined by the NRI or BMI 
and/or WL n % of patients  

without infection 

% of patients 
with local  
infection 

% of patients with 
general infection r p 

Nutrition status determined by the NRI  885    0.136 <0.0001 
 Well nourished 435 52.0 37.0 22.6   
 Moderately or severely malnourished  450 48.0 63.0 77.4   
       

Nutrition status determined by BMI and/or WL  953    0.097 0.007 
 Non-malnourished  563 61.0 46.7 58.1   
 Malnourished  390 39.0 53.3 41.9   

 
NRI: Nutrition Risk Index; BMI: body mass index; WL: weight loss. 
 
 
Table 3. The characteristics of participating chefs and cooks (n=90) 
 

Disease site  n 
% of  

patients with 
NS 

% of  
malnourished 

patients with NS 

% of  
non-malnourished  
patients with NS 

% receiving 
nutrition  

counseling 

% receiving 
ONS 

% receiving 
EN 

% receiving 
PN 

Lung  244 19.0 22.5 12.6 9.5 5.0 2.3 2.8 
Colon/rectum  168 54.3 56.3 52.6 14.6 16.6 4.0 19.9 
Esophagus/stomach 155 63.1 63.8 57.1 21.5 16.2 16.1 16.1 
Head and neck  94 40.7 41.9 36.7 23.3 2.3 9.3 5.8 
Hematology 80 20.8 21.4 17.8 6.5 6.5 1.3 6.5 
Breast 79 18.3 40.0 14.5 11.3 5.6 1.4 1.4 
Hepatobiliary  59 41.5 46.7 39.4 15.1 11.3 3.8 11.3 
Uterus/ovaries  57 35.1 39.4 23.5 8.8 10.5 1.8 15.8 
Pancreas  30 57.1 60.0 54.5 14.3 4.8 4.8 33.3 
Kidney/bladder  28 57.1 87.5 43.8 21.4 14.3 7.2     17.9 
Prostate/ testicles  14 50.0 66.7 50.0 16.7 0 16.6 25.0 
Others  130 32.7 39.4 28.6 12.5 7.7 3.8 8.7 
Total  1138 38.6 45.0 31.9 14.0 8.9 5.8 11.5 

 
NS: nutrition support; ONS: oral nutritional supplements; EN: enteral nutrition; PN: parenteral nutrition. 
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Nutritional therapy and metabolic interventions in can-
cer patients aim to maintain or improve food intake and 
alleviate metabolic derangements.3 It is very complex to 
implement individualized nutritional therapies for cancer 
patients with malnutrition at the optimal time, let alone 
for advanced patients with an expected overall survival of 
less than several months. Unfortunately, data are still 
lacking to define the optimal time for initiating nutritional 
support in cancer patients. ESPEN guidelines on nutrition 
in cancer patients recommend that each institution in-
volved in treating cancer patients define standard operat-
ing procedures, responsibilities, and a quality control pro-
cess.14 Generally, nutritional therapy should preferably be 
initiated when patients are not yet severely malnourished 
and when the goals of care include maintaining or im-
proving nutritional status.27 Although it is difficult to re-
vert to overt malnutrition in cancer patients with metabol-
ic derangements,28 there is a general consensus that nutri-
tional intervention is at least partially effective and can 
improve the clinical outcome in certain settings, such as 
patients with tumors that impair oral intake or food 
transport in the upper gastrointestinal tract, with obstruct-

ing head and neck cancers, or with expected severe radia-
tion-induced oral or esophageal mucositis.14 In our study, 
38.6% of patients received nutrition support, and 45.0% 
of the malnourished patients and 31.9% of the non-
malnourished patients received nutrition support. In the 
study by Pan et al,29 48.7% of patients were given nutri-
tional treatment when they were diagnosed under risk 
malnutrition of at the baseline assessment. Hebuterne et 
al6 reported that 39.8% of patients receive nutrition sup-
port, and 57.6% of malnourished patients and 28.4% of 
non-malnourished patients receive nutrition support. Silva 
et al5 reported that 66.7% of cancer patients at nutritional 
risk at discharge had not received nutritional support dur-
ing hospitalization. Comparing the results at home and 
abroad, we found that only a third of the patients who 
were at nutritional risk or malnourished had received 
some type of nutritional support during hospitalization. 
This finding contrasts with the recommendations regard-
ing nutritional interventions in a step-wise manner in can-
cer patients issued by ESPEN.3,14 

Another point to stress is that it is agreed that nutrition-
al counseling is the first and most commonly utilized in-

 
 
Figure 3. The patients’ subjective perception. (A) The percentage of cancer-associated symptoms in malnourished and non-malnourished 
patients (determined by weight loss and/or body mass index). (B) The patients’ perception regarding treatment in malnourished and non-
malnourished patients. 
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tervention for managing malnourished patients with can-
cer, which aims to help manage symptoms and encourage 
the intake of energy-enriched foods and fluids that are 
better tolerated; a diet enriched in energy and protein is 
the preferred way to maintain or improve the nutritional 
status.3,14 The additional use of ONS is advised when an 
enriched diet is not effective in reaching nutritional goals. 
In our study, only 14.0% of the patients had received nu-
trition counseling, and 8.9% of the patients had taken oral 
nutrition support; these findings are significantly lower 
than the results of foreign studies. Hébuterne et al6 re-
ported that the percentage of patients receiving nutrition 
counseling was 35.8%, and that of patients receiving 
ONS was 31.8%. 

The present study has several limitations. First, this 
was a one-day cross-sectional audit without a later evalu-
ation of outcomes. Further studies should evaluate the 
benefit of this approach with respect to disease outcomes 
and the tolerability of cancer therapies. 

Second, the definition of malnutrition was not very 
strict. According to the guideline of ESPEN, apart from 
BMI and WL, the loss of muscle mass is also a hallmark 
of cancer cachexia. This factor should be addressed in the 
future to determine the change in body composition of 
patients with cancer.  

 
Conclusions 
This study shows the high prevalence of malnutrition in 
hospitalized cancer patients. Weight loss and reduced oral 
food intake, which are hallmarks of advancing malnutri-
tion, are common. More than half of cancer patients had 
significant nausea/vomiting and loss of taste/early satia-
tion; thus, malnutrition must be detected and recognized 
as soon as possible. The inappropriate use of nutritional 
interventions in Chinese tertiary hospitals highlights the 
urgent need to define standard operating procedures and a 
quality control process. Systematic screening and inter-
ventions for malnutrition, as well as simultaneous nutri-
tion-related symptom management, is extremely neces-
sary for patients with cancer. 
 
ACKNOWLEDGEMENTS 
In addition to the PUMCH, the following institutions participat-
ed in the study: The 2nd Affiliated Hospital of Harbin Medical 
University; Ordos Central Hospital, Ordos School of Clinical 
Medicine; Beijing Cancer Hospital of Peking University; The 
Cancer Institute and Hospital, Chinese Academy of Medical 
Sciences; Navy General Hospital; Beijing Luhe Hospital Capital 
Medical University; The Bethune International Peace Hospital 
of PLA China; Ninth People’s Hospital of Zhengzhou; Hunan 
Cancer Hospital; Xijing Hospital, Fourth Military Medical Uni-
versity; Hunan Cancer Hospital; Nanjing General Hospital; The 
First Affiliated Hospital of Soochow University; Suzhou Munic-
ipal Hospital; The Affiliated Hospital of Hangzhou Normal 
University; Shanghai Jiao Tong University Affiliated Sixth 
People’s Hospital; NO.3 People Hospital Affiliated to Shanghai 
Jiao Tong University; West China Hospital, Sichuan University; 
Guangdong General Hospital; and The First Affiliated hospital 
of Guangxi Medical University. We convey our deep gratitude 
to the staffs at all the participating institutions for their kind 
cooperation and support. 
 
AUTHOR DISCLOSURES 
The authors declare no conflicts of interest. 

REFERENCES 
1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, 

Jemal A. Global cancer statistics, 2012. CA Cancer J Clin. 
2015;65:87-108. doi: 10.3322/caac.21262. 

2. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F et al. 
Cancer statistics in China, 2015. CA Cancer J Clin. 2016;66: 
115-32. doi: 10.3322/caac.21338.  

3. Arends J, Baracos V, Bertz H, Bozzetti F, Calder PC, Deutz 
NEP et al. ESPEN expert group recommendations for action 
against cancer-related malnutrition. Clin Nutr. 2017;36: 
1187-96. doi: 10.1016/j.clnu.2017.06.017. 

4. Planas M, Álvarez-Hernández J, León-Sanz M, Celaya-
Pérez S, Araujo K, García de Lorenzo A et al. Prevalence of 
hospital malnutrition in cancer patients: a sub-analysis of the 
PREDyCES® study. Support Care Cancer. 2016;24:429-35. 
doi: 10.1007/s00520-015-2813-7. 

5. Silva FR, de Oliveira MG, Souza AS, Figueroa JN, Santos 
CS. Factors associated with malnutrition in hospitalized 
cancer patients: a cross-sectional study. Nutr J. 2015;14:123. 
doi: 10.1186/s12937-015-0113-1. 

6. Hebuterne X, Lemarie E, Michallet M, de Montreuil CB, 
Schneider SM, Goldwasser F. Prevalence of malnutrition 
and current use of nutrition support in patients with cancer. J 
Parenter Enter Nutr. 2014;38:196-204. doi: 10.1177/014860 
7113502674. 

7. Freijer K, Tan SS, Koopmanschap MA, Meijers JM, Halfens 
RJ, Nuijten MJ. The economic costs of disease related 
malnutrition. Clin Nutr. 2013;32:136-41. doi: 10.1016/j.clnu. 
2012.06.009. 

8. Wie GA, Cho YA, Kim SY, Kim SM, Bae JM, Joung H. 
Prevalence and risk factors of malnutrition among cancer 
patients according to tumor location and stage in the 
National Cancer Center in Korea. Nutrition. 2010;26:263-8. 
doi: 10.1016/j.nut.2009.04.013. 

9. Vashi PG, Gupta D, Lammersfeld CA, Braun DP, Popiel B, 
Misra S et al. The relationship between baseline nutritional 
status with subsequent parenteral nutrition and clinical 
outcomes in cancer patients undergoing hyperthermic 
intraperitoneal chemotherapy. Nutr J. 2013;12:118. doi: 10. 
1186/1475-2891-12-118. 

10. Nitenberg G, Raynard B. Nutritional support of the cancer 
patient: issues and dilemmas. Crit Rev Oncol Hematol. 2000; 
34:137-68. 

11. Fiorelli A, Vicidomini G, Mazzella A, Messina G, Milione 
R, Di Crescenzo VG et al. The influence of body mass index 
and weight loss on outcome of elderly patients undergoing 
lung cancer resection. Thorac Cardiovasc Surg. 2014;62: 
578-87. doi: 10.1055/s-0034-1373733. 

12. Ma L, Wu T, Pan J, Kong X, Guo Q, Yang L et al. The 
correlation between the comprehensive nutrition index and 
quality of life of patients with nasopharyngeal carcinoma 
treated by intensity-modulated radiotherapy. Nutr Cancer. 
2014;66:152-8. doi: 10.1080/01635581.2014.853815. 

13. Lis CG, Gupta D, Lammersfeld CA, Markman M, Vashi PG. 
Role of nutritional status in predicting quality of life 
outcomes in cancer--a systematic review of the 
epidemiological literature. Nutr J. 2012;11:27. doi: 10.1186/ 
1475-2891-11-27. 

14. Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, 
Bozzetti F et al. ESPEN guidelines on nutrition in cancer 
patients. Clin Nutr. 2017;36:11-48. doi: 10.1016/j.clnu.2016. 
07.015. 

15. Attar A, Malka D, Sabaté JM, Bonnetain F, Lecomte T, 
Aparicio T et al. Malnutrition is high and underestimated 
during chemotherapy in gastrointestinal cancer: an AGEO 
prospective cross-sectional multicenter study. Nutr Cancer. 
2012;64:535-42. doi: 10.1080/01635581.2012.670743. 



1224                                                              Z Li, W Chen, H Li and B Zhao 

16. Yu K, Zhou XR, He SL. A multicentre study to implement 
nutritional risk screening and evaluate clinical outcome and 
quality of life in patients with cancer. Eur J Clin Nutr. 2013; 
67:732-7. doi: 10.1038/ejcn.2013.81. 

17. Gyan E, Raynard B, Durand JP, Lacau Saint Guily J, Gouy 
S, Movschin ML et al. Malnutrition in patients with cancer. 
J Parenter Enteral. 2017 Jan 1:148607116688881. doi: 
10.1177/0148607116688881. 

18. Li XY, Yu K, Yang Y, Wang YF, Li RR, Li CW. 
Nutritional risk screening and clinical outcome assessment 
among patients with community-acquired infection: a 
multicenter study in Beijing teaching hospitals. Nutrition. 
2016;32:1057-62. doi: 10.1016/j.nut.2016.02.020. 

19. Zhang L, Lu Y, Fang Y. Nutritional status and related 
factors of patients with advanced gastrointestinal cancer. Br 
J Nutr. 2014;111:1239-44. doi: 10.1017/S000711451300 
367X. 

20. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, 
Fainsinger RL et al. Definition and classification of cancer 
cachexia: an international consensus. Lancet Oncol. 2011; 
12:489-95. doi: 10.1016/S1470-2045(10)70218-7. 

21. Buzby GP, Mullen JL, Matthews DC, Hobbs CL, Rosato EF. 
Prognostic nutritional index in gastrointestinal surgery. Am 
J Surg. 1980;139:160-7. 

22. Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, 
McFadden ET et al. Toxicity and response criteria of the 
Eastern Cooperative Oncology Group. Am J Clin Oncol. 
1982;5:649-55. 

23. Bozzetti F, Mariani L, Lo Vullo S, SCRINIO Working 
Group, Amerio ML, Biffi R et al. The nutritional risk in 
oncology: a study of 1,453 cancer outpatients. Support Care 

Cancer. 2012;20:1919-28. doi: 10.1007/s00520-012-1387-x. 
24. Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, 

Fanjiang G, Ziegler TR. Critical role of nutrition in 
improving quality of care: an interdisciplinary call to action 
to address adult hospital malnutrition. J Acad Nutr Diet. 
2013;113:1219-37. doi: 10.1016/j.jand.2013.05.015. 

25. Ryan AM, Power DG, Daly L, Cushen SJ, Ní Bhuachalla Ē, 
Prado CM. Cancer-associated malnutrition, cachexia and 
sarcopenia: the skeleton in the hospital closet 40 years later. 
Proc Nutr Soc. 2016;75:199-211. doi: 10.1017/S002966511 
500419X. 

26. Jang RW, Caraiscos VB, Swami N, Banerjee S, Mak E, 
Kaya E et al. Simple prognostic model for patients with 
advanced cancer based on performance status. J Oncol Pract. 
2014;10:335-41. doi: 10.1200/JOP.2014.001457. 

27. Muscaritoli M, Anker SD, Argilés J, Aversa Z, Bauer JM, 
Biolo G et al. Consensus definition of sarcopenia, cachexia 
and pre-cachexia: joint document elaborated by Special 
Interest Groups (SIG) “cachexia-anorexia in chronic wasting 
diseases” and “nutrition in geriatrics”. Clin Nutr. 2010;29: 
154-9. doi: 10.1016/j.clnu.2009.12.004. 

28. Skipworth RJ, Stewart GD, Dejong CH, Preston T, Fearon 
KC. Pathophysiology of cancer cachexia: much more than 
host-tumour interaction? Clin Nutr. 2007;26:667-76. doi: 10. 
1016/j.clnu.2007.03.011. 

29. Pan H, Cai S, Ji J, Jiang Z, Liang H, Lin F et al. The impact 
of nutritional status, nutritional risk, and nutritional 
treatment on clinical outcome of 2248 hospitalized cancer 
patients: a multi-center, prospective cohort study in Chinese 
teaching hospitals. Nutr Cancer. 2013;65:62-70. doi: 10. 
1080/01635581.2013.741752.

 
 


