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1. Introduction

Continuous development of cancer treatment technologies 
and methods has extended the survival time of patients 
with malignant tumors, making these conditions more of 
a controllable and curable chronic diseases. Therefore, 
maintenance of the quality of life should be a major focus 
in the modern oncology. As an emerging interdisciplinary 
subject, nutritional oncology looks into the underlying 
mechanisms of malnutrition in malignant patients to identify 
the most appropriate methods for assessing the nutritional 
risks and status of cancer patients, seeking to improve the 
efficacy of anti-cancer therapy as well as the quality of life 
with nutritional therapy. What distinguish this from general 
nutriology is the abnormal metabolic state in patients with 
advanced and end-stage cancer as a result of the stress state 
and constant proliferation of tumor tissues in the tumor-
bearing body. In addition, unlike surgery, radiotherapy, 
chemotherapy, molecular targeted therapy and other anti-
cancer approaches, nutrition therapy does not kill tumor 
cells directly. Therefore, to establish the nutritional 
oncology with Chinese characteristics, oncologists and 
nutritionists should make joint efforts to continuously 
promote the research and development in this field (Table 1).

Nutrition therapy has become an important component 
of the multidisciplinary treatment of patients with malignant 
tumors. To standardize nutritional therapy for patients 
at the perioperative phase and during chemotherapy or 
palliative period, and ensure reasonable, effective delivery 
of care, the Experts Committee on Nutritional Therapy for 
Cancer Patients of CSCO developed the expert consensus 
upon extensive consultation and public opinion research 
in accordance with the specific situation in China, and 
incorporating the latest guidelines for nutritional treatment 
by the European Society for Clinical Nutrition and 
Metabolism (formerly the European Society of Parenteral 

and Enteral Nutrition, ESPEN) and American Society 
for Parenteral and Enteral Nutrition (ASPEN). For the 
purpose of this consensus (1-6), the following terms are 
defined as follows:

(I) Nutritional therapy: the administration of a relatively 
comprehensive combination of nutrients, generally 
through the oral, enteral or parenteral routes, for metabolic 
conditioning;

(II) Enteral nutrition (EN): provision of nutrients 
through the digestive tract, including, based on different 
compositions, the delivery of macromolecule polymers 
(whole protein) and small molecule polymers (amino acids 
and short peptides);

(III) Parenteral nutrition (PN): intravenous delivery 
of nutrients, including amino acids, fats, carbohydrates, 
vitamins and minerals, to inhibit catabolism, promote 
anabolism, and maintain the functionality of structural 
proteins for patients in whom gastrointestinal uptake and 
utilization of nutrients is impossible;

(IV) Malnutrition: an adverse event for both body 
functions and clinical outcomes resulting from deficient or 
excessive energy, protein and other nutrients;

(V) Nutritional insufficiency: usually referring to 
protein-energy malnutrition (PEM), a set of specific 
symptoms related to nutritional deficiencies in patients who 
have insufficient energy or protein intake, or malabsorption;

(VI) Nutritional risk: the probability of negative impact 
on disease or surgery-related clinical outcomes (infection-
related complications, length of stay, etc.) arising from the 
existing or potential nutritional and metabolic status;

(VII) Nutritional risk screening: a fast, easy way used 
by clinical care providers to determine whether a further 
comprehensive nutritional assessment and a nutritional 
treatment plan are needed for a certain cancer patient;

(VIII) Nutritional assessment: a comprehensive 
examination and evaluation of the nutrition metabolism 
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and body functions for a patient, used by nutritionists to 
take into account indications and possible side effects when 
developing nutrition treatment plans; and

(IX) Cachexia: a complex syndrome found in cancer 
patients, characterized by chronic, progressive and 
unconscious weight loss, often accompanied by loss of 
appetite, satiety and fatigue, which can be either insensitive 
or partially sensitive to nutritional therapy.

2. Nutrition risk screening and assessment for 
tumor patients

Successful nutrition therapy relies first on an accurate 
assessment of the nutritional status of each cancer patient, 
identification of those eligible for the therapy by screening, 
and timely delivery of care. For objective evaluation of the 
therapeutic efficacy, follow-up evaluation will be needed 
during the treatment course for timely adjustment of the 
treatment plan.

The following concepts should be clarified for the 
purpose of assessing the nutritional status of patients 
with malignant cancer. First, malnutrition consists of 
both undernutrition and obesity (overweight), where 

undernutrition is determined by a body mass index (BMI) 
of <18.5 kg/m2 in combination with indicative clinical 
manifestations. Second, a nutritional risk describes the 
probability of an adverse effect on the clinical outcomes 
(such as infection-related complications, costs, and length 
of stay) of a patient due to his/her disease, surgery and 
nutritional factors, rather than the risk of occurrence of 
malnutrition (undernutrition). The nutritional risk can 
be interpreted in two ways: (I) patients with a higher risk 
are prone to adverse clinical outcomes; and (II) high-risk 
patients may benefit more from nutritional treatment.

Nutritional status assessment is completed in two 
steps: a preliminary screening, and then a comprehensive 
assessment. While the second step is a continuation of the 
former, they may not be confused with each other. The 
main purpose of the first step is to identify patients with 
existing malnutrition (undernutrition) or corresponding 
risks, particularly high-risk individuals who have not yet 
developed undernutrition, which should be completed 
at visit or upon admission to facilitate the formulation 
of nutrition treatment plans as clinically indicated. On 
the other hand, the second step, with a wider range of 
goals, is a comprehensive analysis of various nutritional 

Table 1 Comparison of NCCN Categories of Evidence and Consensus and Oxford Centre for Evidence-Based Medicine (OCEBM) 
levels of evidence

NCCN categories of evidence

Oxford Centre for Evidence-Based Medicine (OCEBM) Levels of evidence

Recommendations
Evidence 

level
Description

Category 1: based upon high-level 
evidence, there is uniform NCCN 
consensus that the intervention is 
appropriate

A 1a Systematic reviews (with homogeneity) of randomized 
controlled trials

1b Individual randomized controlled trials (with narrow 
confidence interval)

1c All or none randomized controlled trials (all patients die 
before the application of treatment, and some patients 
survive after treatment; or some patients die before the 
application of treatment and no patient dies after treatment)

Category 2A: based upon lower-level 
evidence, there is uniform NCCN 
consensus that the intervention is 
appropriate

B 2a Systematic reviews (with homogeneity) of cohort studies

2b Individual cohort study or low quality randomized controlled 
trials (e.g., <80% follow-up)

Category 2B: based upon lower-level 
evidence, there is NCCN consensus 
that the intervention is appropriate

3a Systematic review (with homogeneity) 
of case-control studies

3b Individual case-control study

Category 3: based upon any level 
of evidence, there is major NCCN 
disagreement that the intervention is 
appropriate

C 4 Case-series (and poor quality cohort 
and case-control studies)

D 5 Expert opinion or comment
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parameters performed at any time when necessary to 
identify complications due to malnutrition (undernutrition), 
estimate nutritional requirements, develop nutrition 
treatment plans, and evaluate the therapeutic effect.

2.1. Nutrition risk screening

Screening approaches are developed to be simple and 
efficient with high sensitivity. Commonly used screening 
tools include: Subjective Globe Assessment (SGA), Mini 
Nutritional Assessment (MNA), Malnutrition Universal 
Screening Tools (MUST), Nutritional Risk Screening 2002 
(NRS2002) (Table 2), and Patient-Generated Subjective 
Global Assessment (PG-SGA) (Table 3). SGA (7), an ASPEN-
recommended tool for clinical nutritional status assessment 
published in 1987, incorporates a detailed medical history and 
physical assessment parameters that can be used to predict 
the incidence of complications. However, it is not capable 
of identifying mild undernutrition or reflecting the changes 
of acute nutritional status, and the correlation with clinical 
outcomes is not well supported by evidence. Therefore, this 
tool is more suitable for use by trained professionals, rather 
than serving as a routine nutrition screening tool in large 
hospitals. PG-SGA is a modified version of SGA that has 
been widely used for rough screening, the preferred method 
of nutritional screening in cancer patients recommended 
by the American Dietetic Association. MNA (8) is a fast, 
simple and easy-to-use tool published in 1999, which 
includes both nutrition screening and nutrition assessment, 
making it suitable for both patients with nutritional risks 
and undernourished hospitalized patients. The tool is 

useful for patients at the age of 65 or above and community 
populations. MUST (9), published by the Multidisciplinary 
Advisory Group on Malnutrition of the British Society for 
Parenteral and Enteral Nutrition in 2000, is mainly designed 
for screening protein-energy malnutrition and its risk, and 
is thus a useful tool for nutritional risk screening in different 
medical institutions, particularly communities.

Published in 2003 by the Danish Association of 
Parenteral and Enteral Nutrition (detailed in Table 2), 
NRS2002 (10) is an ESPEN-recommended tool for 
inpatient nutrition risk screening, which includes three 
main components: (I) Score of impaired nutritional status 
(0 to 3); (II) Score of disease severity (0 to 3); and (III) 
Age score, where one extra point will be assigned to this 
category for patients aged 70 years or older. The total score 
is 0 to 7 points. The analysis of 128 randomized clinical 
trials (RCT) on nutrition therapy versus clinical outcomes 
has suggested that, when the NRS score is three or above, 
effective therapy (significantly improved clinical outcomes) 
is demonstrated in most studies; when the NRS score is 
lower than three, the therapy is ineffective for most of 
them. The cut-off point for nutritional risks is thus set at 
three, meaning that a nutritional risk is present when the 
NRS score reaches three points or above and warrants 
individualized nutritional intervention plan based on the 
specific clinical conditions. Although patients with a NRS 
score lower than three are free of nutritional risks, a weekly 
screening is still needed during hospitalization (11).

Supported by the 128 RCTs, NRS2002 is an evidence-
based, simple and easy-to-use tool that objectively reflects 
the nutritional risks of patients based on comprehensive 

Table 2 NRS 2002 scoring system

(I) Score of the severity of disease

Score 1: o General malignancy oHip fracture oLong-term hemodialysis oDiabetes oChronic diseases (e.g., cirrhosis and COPD)

Score 2: o Hematological malignancies oSevere pneumonia oMajor abdominal surgery o Stroke

Score 3: o Head and brain injury oBone marrow transplant oIntensive care patients with an APACHE score higher than 10

(II) Score of the impaired nutrition status

Score 1: o Weight loss >5% in 3 months or food intake below 50-75% of normal requirement in preceding week

Score 2: o Weight loss >5% in 2 months or food intake below 25-50% of normal requirement in preceding week or BMI<20.5,    
with poor general conditions

Score 3: o Weight loss >5% in preceding month or food intake below 25% of normal requirement in preceding week or BMI<18.5, 
with poor general conditions

(III) Score of the age

Score 1: o >70 years

Nutrition risk screening score = Score of the severity of disease + Score of the impaired nutrition status + Score of the age
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Table 3 Patient-generated subjective global assessment.

Name: ___________________ Age: ___________ (Years)

Gender: □ Male □ Female ID:_________ Hospital number:________

□ Hospitalized □ Day outpatient □ Home-based care □ Nursing 
home

History (Boxes 1-4 are designed to be completed by the patient)

Box 1. Weight

(I) Previous and current body weight:

I weigh about __ kg

I am about __ cm tall

One month ago I weighed about __ kg

Six months ago I weighed about __ kg

(II) During the past 2 weeks my weight has:

□ decreased [1] □ not changed [0] □ increased [0]

Box 2. Food intake
(I) As compared to my normal intake, I would rate my food 

intake during the past month as:
□ no change [0] □ more than usual [0] □ less than usual [1]

(II) I am now taking

□ normal food but less than normal amount [1]

□ little solid food [2]

□ only liquids [3]

□ only nutritional supplements [3]

□ very little of anything [4]

□ only tube feedings or only nutrition by vein [0]

Box 3. Symptoms
I have had the following problems that have kept me from 
eating enough during the past two weeks (check all that 
apply):

□ no problems eating [0]

□ no appetite, just did not feel like eating [3]

□ nausea [1]

□ vomiting [3]

□ constipation [1]

□ diarrhea [3]

□ mouth sores [2]

□ dry mouth [1]

□ problems swallowing [2]

□ feel full quickly [1]

□ smells bother me [2]

□ things taste funny or have no taste [1]

□ pain; where? [3] _________

□ Other [1]* _________

*Examples: depression, money, or dental problems

Box 4. Activities and function

(I) Over the past month, I would generally rate my activity as:

□ normal with no limitations [0]

□ not my normal self, but able to be up and about with 
fairly normal activities [1]
□ not feeling up to most things, but in bed or chair less 
than half the day [2]
□ able to do little activity and spend most of the day in 
bed or chair [3]

□ pretty much bedridden, rarely out of bed [3]

Patient signature:

Additive Score of the Boxes 1-4: 

The remainder of this form will be completed by your doctor, 
nurse, or therapist. Thank you!

Box 5. Disease and its relation to nutritional requirements

All relevant diagnoses (specify)__________ Age__________

Primary disease stage (circle if known or appropriate) □ I □ II 
□ III □ IV Other_____
It is recommended that the following condition is scored as 
1: cancer, AIDS, pulmonary or cardiac cachexia, decubitus, 
open wound or fistula, trauma, aged >65 years

Box 6. Metabolic demand

□ no stress [0] □ low stress [1] □ moderate stress [2] □ high 
stress [3]

Box 7. Physical examination

Physical examination is the subjective assessment of 
three components of the body: fat, muscle, and water. For 
each trait specify: 0 = normal, 1+ = mild, 2+ = moderate,  
3+ = severe)

Loss of subcutaneous fat

Buccal fat pad 0 1+ 2+ 3+

Triceps skinfold 0 1+ 2+ 3+

Lower rib fat 0 1+ 2+ 3+

Overall loss of subcutaneous fat 0 1+ 2+ 3+

Muscle wasting

Temporal area (Temporalis muscle) 0 1+ 2+ 3+

Clavicle area (front deltoid) 0 1+ 2+ 3+

Shoulder (deltoid) 0 1+ 2+ 3+

Interosseous muscles 0 1+ 2+ 3+

Scapular area (latissimus dorsi, musculus trapezius, and 
deltoid) 0 1+ 2+ 3+

Thigh (quadriceps) 0 1+ 2+ 3+

Overall muscle score 0 1+ 2+ 3+

Edema

Ankle edema 0 1+ 2+ 3+

Sacral edema 0 1+ 2+ 3+

Ascites 0 1+ 2+ 3+

Overall edema score 0 1+ 2+ 3+

Total score = scores of boxes 1+2+3+4+5+6+7

Global assessment 
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“tumors” and “hematological malignancies” in the disease 
severity section of NRS2002 remains controversial. With 
the two categories being assigned with one and two points, 
respectively, gastrointestinal tumors or head and neck 
cancer associated with a higher incidence of cachexia were 
not distinguished from breast cancer and other tumors 
that had a relatively better nutritional status. Meanwhile, 
standardized nomenclature of major abdominal surgeries 
has yet to be introduced in this tool.

Nevertheless, NRS2002 remains the most evidence-
based tool for nutrition risk screening compared with its 
counterparts. In 2004, the Parenteral and Enteral Nutrition 
Society of Chinese Medical Association hosted the first 
inpatient nutrition risk screening with NRS2002 in tertiary 
Class A hospitals in large cities. According to the results 
of 15,098 hospitalized patients, NRS2002 is applicable for 
99% or more Chinese hospitalized patients based on the 
normal BMI values of the Chinese people (16). They then 
conducted a prospective study of patients with malignant 
tumors admitted in large, medium and small hospitals in 
the eastern, central and western part of China from March 
2005 to October 2008, finding that 40-41% of the subjects 
had nutrition risks that warranted a nutritional treatment 
plan based on their specific conditions. However, only 
46% of those high-risk patients had received nutritional 
intervention. Malnutrition (undernutrition) and nutritional 
risks both increase along with age, indicating the need to 
emphasize nutrition therapy for elderly cancer patients. 
As the foregoing prospective study was carried out in the 
general wards of general hospitals, and did not involve 
specialized cancer centers or dedicated wards, or end-stage 
patients, it was unable to reflect the actual condition of 
nutrition risk screening for Chinese patients with malignant 
cancer. Therefore, in 2010, the Experts Committee 
on Nutritional Therapy for Cancer Patients of CSCO 
conducted a large-scale prospective observational study in 
cancer centers and specialized wards across the country, 
aiming to provide more evidence for the applicability of 
NRS2002 in malignant patients.

2.2. Further comprehensive nutrition assessment

After screening, patients with nutritious risks have 
to undergo the process of assessment before they are 
considered in need of medical nutrition therapy, which is 
conducted in combination with medical history review, 
physical examination, laboratory tests, anthropometry and a 
number of other indicators.

analysis of the nutritional status, disease severity and 
age-related compounding factors to minimize subjective 
disturbance. Accordingly, the Parenteral and Enteral 
Nutrition Society of Chinese Medical Association has 
chosen and recommended NRS2002 as the screening tool 
to identify patients in need of nutritional intervention 
because it: (I) is oriented towards hospitalized patients; (II) 
is evidence-based; and (III) simple, easy-to-use (12). As 
verified by Liang et al., the adaptability of NRS2002 was 
94.0% and 99.5%, respectively, for patients in a teaching 
hospital in China and the other in the United States (13). 
A study conducted by Yu et al. also demonstrated that 
NRS2002 could be used as the preferred tool for nutrition 
risk screening (14). Chen et al. conducted a feasibility study 
on NRS2002 for inpatient nutrition risk screening in China; 
as confirmed by their results, it is feasible to use NRS2002 
for nutrition risk screening of Chinese hospitalized patients 
to identify those in need of nutritional intervention, based 
on the BMI values of the Chinese population (15).

However, NRS2002 is still associated with certain 
drawbacks. For example, body weight measurement is not 
possible for patients lying in bed, or will be inaccurate 
when edema or ascites is present. Unconscious patients 
who are unable to answer the questions are also ineligible 
for being assessed with this tool. Although serum albumin 
measurement may provide supplementary information, 
it can only be used in patient without significant liver 
and kidney dysfunction. In addition, NRS2002 may have 
limitations when applied to the special group of patients 
with malignant tumors. First, all subjects observed in the 
128 RCTs were hospitalized patients, whereas the outpatient 
day treatment model has been gradually popular in clinical 
practice for cancer patients receiving radiotherapy and 
chemotherapy, making the use of this tool controversial. 
Second, the RCTs were conducted in almost exclusively 
general hospitals, mostly from the 1970s to 1990s, when the 
principles for malignant cancer treatment were considerably 
different from today’ s standardized multidisciplinary 
model, and the observation of specific clinical outcomes 
related to malignant cancer was not as accurate as it was 
supposed to be. Third, the classification of tumors into 

□ Well-nourished or anabolic (SGA-A) (0-3 points)

□ Moderate or suspected malnutrition (SGA-B) (4-8 
points)

□ Severely malnourished (SGA-C) (>8 points)

Clinician Signature:  Date: 
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(I) Medical history: a patient’s acceptance of nutrition 
therapy is affected by previous tumors, past medical history, 
dietary surveys, drug history, social habits, lifestyle, health 
insurance, religious and cultural background, as well as 
economic situation;

(II) Physical examination: the depletion of adipose 
tissues and muscle tissues, presence of edema and ascites, 
and appearance of hair and nails, skin and oral mucosa are 
investigated to help evaluate the severity of energy and 
protein deficiency. Weight loss is not the only manifestation 
of malnutrition (undernutrition), as overnutrition and 
undernutrition can be simultaneously present in many 
patients, obscuring the differential diagnosis of malnutrition 
(undernutrition). The condition is often overlooked in 
obese patients;

(III) Laboratory tests: organ functions are investigated 
as an essential part in cancer treatment. Plasma proteins, 
blood urea, creatinine, plasma C-reactive protein (CRP), 
and immune function can be used as non-specific reference 
indicators;

(IV) Body measurements: Dynamic weight monitoring 
is the most convenient and direct clinical indicator, but it 
is vulnerable to interference, such as fluid retention, coma, 
paralysis, edema, and huge tumor. In addition, the specific 
time and accurate result of the last weighing are often hard 
to trace for many patients. Other indicators include upper 
arm circumference (AC), triceps skinfold thickness (TSF), 
arm muscle circumference (AMC), reaction fat, and skeletal 
muscle reserve.

CT or MRI assessment of muscle mass was first 
introduced in the Definition and Classification of Cancer 
Cachexia: an International Consensus in 2010, as an 
extremely important component of the assessment system. 
It is not only one of the criteria for diagnosis, but also one 
of the goals of treatment, because the reduction of muscle 
mass is more critical than that of fat during weight loss, and 
low muscle mass is an independent predictor of mortality 
for patients with advanced tumors;

(V) Determination of body function and composition: 
changes in body function and composition can provide 
certain information for nutritional assessment. Nutrition 
therapy is an important link in the comprehensive treatment 
of malignant tumors, and the assessment of nutritional 
status should be conducted simultaneously with the 
assessment of the tumor, therapeutic effect, physical state 
and quality of life.

The efficacy of nutritional therapy should eventually be 
reflected in improved quality of life and higher tolerance 

of anti-tumor therapy. In terms of the former, efficacy 
monitoring can be used in a clinical study with focus on the 
impact of hospital stay, complications, adverse reactions, 
nutritional status, immune function, and organ function 
on the quality of life; for the latter, a rigorously designed, 
randomized, controlled trial or retrospective cohort 
study can be performed to observe the overall survival for 
comparing the long-term efficacy with nutritional therapy 
of different approaches, time and formulas, identifying the 
need of combined nutrition support in anti-tumor therapy, 
and determining the impact of combined therapy on the 
long-term survival, with the aim to establish the most 
scientific nutrition therapy model.

2.3 Recommendation

(I) Upon a definite diagnosis, patients with malignant 
tumors should be subject to nutritional risk screening 
immediately (Level 1).

(II) At present, PG-SGA and NRS2002 are the most 
widely used tools for nutrition risk screening of patients 
with malignancies (Level 1).

(III) A nutritional risk is determined when the NRS score 
reaches three or above, where an individualized nutrition 
plan should be developed according to the patient’s clinical 
conditions and nutritional intervention be administered 
(Level 2A).

(IV) Although patients with a NRS score lower than 
three are free of nutritional risks, a weekly screening is still 
needed during hospitalization (Level 2A).

(V) Medical history, physical examination and laboratory 
tests are helpful in understanding the cause and severity of 
malnutrition in patients with malignant tumors, facilitating 
a comprehensive nutrition assessment (Level 2A).

(VI) Nutrition risk screening and comprehensive 
nutrition assessment should be conducted simultaneously in 
combination with imaging evaluation of anti-tumor efficacy 
to provide an all-round assessment of the benefits from 
anti-cancer therapy. (Level 2A)

3. Nutritional therapy for non-end-stage cancer 
patients undergoing surgery

Surgical treatment for non-end-stage cancer patients 
includes radical surgery and palliative surgery, with an 
attempt to extend survival and improve quality of life. 
Therefore, nutritional therapy for these patients should 
aim at improving their tolerance to surgery, reducing the 
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incidence of surgical complications, and lower the mortality. 
Severe malnutrition (under-nutrition) is an important 
factor affecting the clinical outcome of surgical patients; 
furthermore, inappropriate nutrition therapy also harms 
patients. Therefore, it is essential to provide appropriate 
nutrition therapy for preoperative patients.

3.1. Goal and effectiveness of nutrition therapy for non-
end-stage cancer patients undergoing surgery

For patients undergoing major surgery with moderate 
or severe malnutrition (under-nutrition), nutritional 
therapy initiated 10-14 days before surgery can reduce the 
incidence of surgical complications (17). Among 32 RCTs, 
24 have showed that enteral nutrition (EN) reduced 
postoperative infection-related complications, hospital 
stay, and hospitalization costs, while the other 8 RCTs 
showed negative results. For gastrointestinal cancer patients 
with under-nutrition, early EN reduced the incidence of 
postoperative infection (compared with total parenteral 
nutrition), but showed no such effect on patients with 
normal nutrition status (18).

The conventional 10-12-hour fasting before surgery is 
not conducive to the post-operative rehabilitation because 
it causes the body to prematurely enter into a catabolic 
status. Evidence has shown that liquid food intake 2-3 hours 
before surgery did not increase the risk of regurgitation and 
aspiration; therefore, the societies of anesthesiologists in 
many countries have rescheduled the time of preoperative 
fasting to 6 hours for patients undergoing elective surgery, 
while preoperative water deprivation only 2 hours (19). For 
patients undergoing major surgery, carbohydrate load (800 mL  
the night before and 400 mL two hours before surgery) 
did not increase the risk of aspiration (19). For patients 
undergoing colorectal surgery, hypotonic carbohydrate 
intake before surgery could alleviate postoperative insulin 
resistance (20), reduce skeletal muscle decomposition, 
and improve the tolerance; particularly, these patients 
have better postoperative muscle strength (21). For those 
who are not able to take oral carbohydrate preoperatively, 
intravenous glucose at a rate of the 5 mg/kg/min can be 
provided, so as to reduce insulin resistance, decrease protein 
consumption, and protect the myocardium (22).

Compared with parenteral nutrition (PN), EN is 
more accorded with physiological requirement and 
more conducive to maintaining the structure and 
functional integrity of the intestinal mucosal cells, with 
fewer complications; furthermore, it is more affordable. 

Therefore, EN should be preferred as long as some of the 
gastrointestinal digestion and absorption functions still 
exist. Some patients are not able to tolerate EN due to the 
abnormal anatomic or functional reasons of gastrointestinal 
tract, or EN alone is far from being sufficient to meet the 
metabolic demands; in these patients, PN can be a necessary 
approach for supporting metabolism. However, once the 
intestinal tract regains its normal functions, EN should be 
applied.

Early feeding or EN is also beneficial for patients 
undergoing colorectal surgery. It has been suggested 
that early postoperative feeding or EN (including liquid 
food intake within 1-2 days after surgery) does not 
affect colorectal anastomotic healing (23). However, it 
is unclear whether early intake of nutrients through the 
digestive tract has any impact on patients undergoing 
major gastrointestinal surgery in the upper abdomen. The 
current expert consensus is that the start time and the 
dose of the early postoperative feeding or EN should be 
decided according to the gastrointestinal functions and the 
tolerability of the patients.

Immediate or gradual withdraw of PN shows no 
difference in affecting blood glucose level (24). So far, no 
evidence supports that the regeneration of tumor cells is 
more vigorous than that of other somatic cells; meanwhile, 
no research suggests that such regeneration would cause 
harmful clinical outcomes. Therefore, it is not justifiable to 
giving up PN due to concerns about its supportive effect on 
tumor growth (25). For patients who are not able to obtain 
adequate nutrition from normal diets after discharge, EN 
supplements are beneficial to improve their nutrition status 
and reduce complications (26).

3.2. Indications of nutrition therapy for non-end-stage 
cancer patients undergoing surgery

Multivariate analysis showed that undernutrition is an 
independent risk factor for postoperative complication, 
and is associated with higher mortality, longer hospital 
stay and high hospitalization costs (27). For patients 
undergoing major surgery with moderate or severe 
malnutrition (under-nutrition), nutritional therapy 
initiated 10-14 days before surgery can reduce the 
incidence of surgical complications (17).

For mildly undernourished patients, however, pre-
operative PN is useless, and may even increase the risks 
of infectious complications (28). Also, patients without 
malnutrition or can obtain sufficient enteral nutrition 
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within 7 days after surgery can not benefit from PN (29). 
Both the infection rates and the hospitalization stay are both 
lower in patients receiving EN than those receiving PN; 
however, the contraindications of EN including intestinal 
obstruction, hemodynamic instability, and intestinal 
ischemia must be ruled out. Although few case-control 
studies have explored the role of the combined application 
of EN and PN, it is commonly agreed that EN + PN can be 
considered for patients with the indications of nutritional 
therapy but their energy demands can not be met by EN 
alone (<60% of caloric requirements).

3.3. Method and special ingredients of nutritional therapy

Preoperative under-nutrition is more common in patients 
with head and neck malignancies. The high risk of 
postoperative infection and high incidences of postoperative 
anastomotic edema, obstruction and delayed gastric 
emptying often lead to delayed oral feeding; therefore, 
tube feeding nutrition should be considered, which can 
be carried out within 24 hours after surgery (30). It is safe 
to place feeding tube by percutaneous jejunostomy in 
patients undergoing major abdominal surgery; meanwhile, 
it is also safe to place nasojejunal feeding tube for patients 
undergoing pancreaticoduodenectomy. For patients 
undergoing proximal gastrointestinal anastomosis, EN can 
be provided through feeding tube with the top located in 
the distal end of anastomotic. For patients undergoing long-
term (>4 weeks) tube feeding nutrition (e.g., patients with 
severe head and neck trauma), feeding tube can be placed 
by percutaneous endoscopic gastrostomy if no abdominal 
surgery is required. Considering the intestinal tolerance, 
it is usually feasible to carry out tube feeding nutrition at 
a low drip rate (e.g., l0-20 mL/h); thus, it may take 5 to 
7 days to achieve a sufficient amount of nutrition intake. 
For perioperative patients receiving nutrition therapy, the 
nutritional status should be routinely re-evaluated during 
hospitalization; if necessary, nutritional therapy should be 
continued after discharge.

The energy and protein demands of cancer patients 
do not differ from those of healthy subjects; thus, the 
estimated energy demand of a bedridden patient is about 
20-25 kcal/kg per day, while that of an ambulatory patient 
is 25-30 kcal/kg per day (31). If severe dysfunction of 
heart, liver, kidney, and/or intestines occurs, appropriate 
nutritional therapy should be provided (32). EN therapy 
with the formula of standard macromolecule polymer (whole 
protein) is applicable for most patients. A meta-analysis 

showed that the peri-operative application of EN containing 
immunomodulatory component (arginine, omega-3 fatty 
acids and nucleotides) in patients undergoing major surgery 
(e.g., laryngectomy or pharyngeal part resection) for neck 
tumors or those undergoing major surgery (e.g., esophageal 
resection, gastrectomy, or pancreaticoduodenectomy) for 
abdominal tumors could reduce complications and shorten 
hospital stay (33). However, for critically ill patients with 
systemic infections, EN containing arginine may increase 
the mortality (34). For postoperative patients without 
malnutrition undergoing oral feeding or EN, no sufficient 
evidence shows that intravenous supplement of vitamin 
and trace elements is feasible; however, for those with 
malnutrition and EN is not feasible, daily supplement of 
vitamins and trace elements is mandatory (35). Research has 
shown that insulin may promote synthesis metabolism in 
tumor patients; therefore, it may be beneficial for patients 
with weight loss to receive subcutaneous insulin and proper 
nutrition therapy (36).

3.4. Recommendation

(I)  A routine 12-hour preoperative fasting is  not 
recommended  for  pa t i en t s  undergo ing  e l ec t i ve 
surgery without delayed gastric emptying. For surgical 
patients without special risk for aspiration or delayed 
gastric emptying, only water deprivation two hours 
before anesthesia and fasting 6 hours before surgery is 
recommended. Intravenous carbohydrates can be provided 
for patients who are unable to eat before surgery (Level 1).

(II) The nutritional intake should not be interrupted for 
the majority of patients. Normal food intake or EN should 
be initiated early after surgery. Most colectomy patients can 
orally take liquid food (including water) a few hours after 
surgery (Level 1).

(III) For patients with a risk of severe under nutrition, 
nutritional therapy should be provided 10 to 14 days before 
major surgery. For perioperative severe undernourished 
patients who are unable to obtain sufficient nutrition by oral 
feeding or EN for 5-l0 consecutive days, PN therapy should 
be provided (Level 1).

(IV) Tube feeding should be provided for patients who 
can not receive early oral nutritional therapy, especially 
for those who has undergone major surgeries on the head, 
neck, or gastrointestinal tract, experienced severe trauma, 
or has obvious under-nutrition. Smaller Jejunal fistula or 
nasojejunal tube is recommended for all patients who has 
received abdominal surgery and required tube feeding 
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nutrition (Level 1).
(V) For patients undergoing major neck surgery and 

abdominal surgery, the perioperative EN containing 
immunomodulatory components (arginine, omega-3 fatty 
acids, and nucleotides) can be considered (Level 1).

4. Nutritional therapy for non-end-stage cancer 
patients on chemotherapy

The “non-end-stage cancer patients on chemotherapy” 
refers to patients who have indications for chemotherapy 
and expected survival time over three months. For these 
patients, clinicians will take a series of aggressive anti-tumor 
treatment to control disease progression or prolong the 
survival.

Unlike surgery and other local ized treatment, 
chemotherapy is a systemic treatment to kill tumor 
cells and thus often causes significant toxicity, especially 
gastrointestinal reactions such as nausea and vomiting, 
abdominal pain, diarrhea and gastrointestinal mucosal 
injury, that will seriously impair the patient’s appetite or 
affect their eating, resulted in an enhanced malnutrition 
due to abnormalities in the metabolism of cancer patients. 
Second, poor nutrition will reduce patient’s tolerance to 
chemotherapy (37) and affect the level of neutrophils (38), 
resulting in failure of a full course of chemotherapy (or, 
the early termination of chemotherapy treatment), thus 
affecting the therapeutic effect of anti-tumor therapy. 
Therefore, clinicians should pay special attention to the 
risk of malnutrition induced by chemotherapy in cancer 
patients and make a serious assessment of the patients’ 
nutrition status as well as an early response to malnutrition 
following chemotherapy, so as to maintain a good nutrient 
levels and provide appropriate metabolic environment for 
chemotherapy.

4.1. Objectives and outcomes of nutritional therapy for 
non-end-stage cancer patients on chemotherapy

The primary goals of nutritional therapy for non-end-
stage cancer patients on chemotherapy are: (I) to prevent 
and correct malnutrition or cachexia; (II) to improve the 
tolerance and compliance of patients to chemotherapy; (III) 
to control the side effects of cancer chemotherapy; (IV) to 
improve the quality of life.

For patients on conventional chemotherapy, nutritional 
therapy can improve their life quality (39-41). A report 
from Germany published in 2006 investigated 152 patients 

who received combined treatment with radiation and 
chemotherapy for gastrointestinal, pancreatic, ovarian 
and/or breast cancer. PN+EN remarkably improved the 
patients’ appetite and quality of life compared with EN 
alone (40). In 2009, a randomized controlled trial (RCT) 
of 82 patients with advanced colorectal cancer drew a 
similar conclusion (42).

With an attempt to increase the energy intake during 
chemotherapy, nutritional therapy is beneficial for cancer 
patients on chemotherapy (40,43). Another study, however, 
found that of nutritional therapy in the maintenance of 
patient’s body weight was limited (44). As shown by an RCT 
on breast cancer patients on chemotherapy, the serum levels 
of transferrin and albumin did not remarkably increase after 
EN support (45).

In terms of clinical outcomes, for chemotherapy patients 
with gastrointestinal tumors or non-gastrointestinal 
tumors, the impact of nutritional therapy on the outcome 
is very limited. Over the past 30 years since 1970s, several 
small RCTs (maximum sample size: 192 cases) have 
been performed to investigate the impact of nutritional 
therapy on the clinical outcomes of patients undergoing 
chemotherapy against malignancies of gastrointestinal 
tract, lung, breast, malignant lymphoma, and testicular 
cancer. They focused on the toxicities of conventional 
chemotherapy, the patient’s response to chemotherapy, and 
their survival time. However, no convincing evidence has 
demonstrated that the routine application of nutritional 
therapy can reduce chemotherapy toxicity (46,47), promote 
patient’s response to chemotherapy, (46,48), or extend 
survival (44,49). Nevertheless, it has also been proposed 
that parenteral nutrition (PN) plus enteral nutrition 
(EN) is more effective than EN alone in lowering the 
chemotherapy-associated toxicity (42). It is notable that 
these conclusions were based on small-sample RCTs, in 
which the nutrition status of patients was normal or only 
mildly impaired. Moreover, the conclusions from some 
RCTs were less reliable due to the diversities of tumor 
types, chemotherapy protocols, and nutrition programs. 
More importantly, a meta-analysis on cancer chemotherapy 
patients under 21 years published in July 2010 revealed that 
the efficacy of PE was not superior to EN in patients with 
good nutrition status (50).

In 2009, the Comparing Parenteral Nutrition vs. Best 
Supportive Nutritional Care in Patients with Pancreatic 
Cancer (PANUSCO) (51) was launched in Germany. 
Targeting at patients with pancreatic cancer, this RCT was 
designed to investigate the effect of nutritional therapy on 
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the clinical outcomes and life quality of patients after the 
application of a uniform chemotherapy program. Although 
its final results have not finally released, this study may 
address the impacts of different chemotherapy programs 
and bring more useful information for guiding nutritional 
therapy in patients on chemotherapy.

4.2. Indications of nutritional therapy for non-end-stage 
cancer patients on chemotherapy

It is still controversial whether nutritional therapy 
should be given, subject to medical ethics, to patients on 
chemotherapy in following conditions: (I) the daily energy 
intake is lower than 60% of daily energy consumption for 
more than 10 days; (II) patients are expected to be fasting 
for 7 days or more; and (III) or patients suffer from weight 
loss. Currently no evidence from large-sample evidence-
based studies has been available (1,47). PN, however, is 
recommended for patients who have developed mucositis or 
severe radiation enteritis (52).

4.3. Method, energy, and special ingredients of nutritional 
therapy

Patients on EN has the same risk of infections as those 
without nutritional therapy (53), while PN can increase 
the risk of infections (54). No evidence has shown that 
nutritional therapy can promote tumor growth; thus, it is 
not necessary to consider this issue when make a decision 
for nutritional therapy.

Polyunsaturated fatty acids (EPA) from fish oil have 
shown active efficacies in animal tumor models (55). In vitro 
studies have demonstrated the inhibitory effect of EPA on 
tumor cell growth (56). However, findings from clinical 
studies with large sample sizes were still controversial. 
Dewey et al. reviewed EPA studies and found oral EPA was 
not beneficial for patients with cachexia (57). Nevertheless, 
it is also notable that, inside this review, the dose of EPA 
was insufficient in at least two studies and therefore could 
not achieve the goal of the treatment. Another three studies 
had limitations such as the short administration duration 
and the misleading data from patients with gastrointestinal 
cancer. In 2004, a study on 421 cancer patients undergoing 
chemo-radiotherapy showed that supplementation with 
EPA could neither improve the quality of life, nor increase 
the patient’s body weight (58). However, recently a meta-
analysis (59) on 12 RCTs on patients with prostate cancer 
showed that although EPA intake did not reduce the 

incidence of prostate cancer, it did reduce the mortality. 
According to Gogos et al., EPA extended the survival of 
patients (60).

According to the report published in November 2010 
by an American research group, the nutritional formula 
supplement with glutamine can play a certain role in 
inhibiting systemic metastasis in mice tumor models (61). 
Moreover, the results of another study using mice colon 
carcinoma models demonstrated that combined treatment 
with glutamine and n-3 unsaturated fatty acids did not 
inhibit tumor growth, but promoted an increase in body 
weight of mice undergoing chemotherapy with CPT-11 and 
5-Fu, improved their appetite, elevated level of leukocytes, 
and significantly enhanced the tolerance of animals to 
chemotherapy (59). However, the similar effects in human 
subjects remain to be validated in future. A recent Phase III 
clinical trial in patients with colorectal cancer in the United 
States (62) showed that supplementation with complex 
vitamins during or after chemotherapy did not affect the 
recurrence rate and survival time of stage III colorectal 
cancer patients.

4.4. Recommendation

(I) Although nutritional therapy can improve the quality of 
life of patients on chemotherapy and increase their appetite, 
the currently available studies show that nutritional therapy 
has no apparent effect on the blood biochemical parameters 
and clinical outcomes in these patients. Therefore, routine 
nutritional therapy is not recommended for patients who 
are on chemotherapy but not undernourished (Level 1).

(II) Nutritional therapy should be initiated for the 
following patients to fill the gap between actual intake and 
theoretical intake: (I) the daily energy intake is lower than 
60% of daily energy consumption for more than 10 days; 
(II) patients are expected to be fasting for 7 days or more; 
and (III) or patients suffer from weight loss (Level 2A). 
EN is preferred to lower the risk of infections (Level 2A). 
A short-term PE program may be considered for patients 
with chemotherapy-induced gastrointestinal mucosal injury 
(Level 2A).

(III) Nutritional therapy for tumor patients should use 
standard formula (Level 2A).

(IV) Intake of compound vitamins during themotherapy 
does not affect the relapse rate and survival in patints with 
phase III colorectal cancer (Level 2A).

(V) No evidence has shown that nutrition support may 
also nourish tumors. Therefore, it should be applied when 
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clinical indications exist (Level 2A).

5. Nutritional therapy for non-end-stage cancer 
patients on radiotherapy

Radiotherapy is one of main treatment options for 
malignant tumors and about 70% of patients with 
malignant tumor may receive radiotherapy throughout 
the course of the disease. Major causes of malnutrition 
in cancer patients are: (I) tumor-associated abnormal 
metabolism; (II) malnutrition caused by dysfunction of the 
organs where tumor is growing; and (III) toxic effects of 
anti-cancer treatment. Radiotherapy works by killing tumor 
cells through a mechanism underlying direct and indirect 
DNA damage that is caused by X-ray-mediated DNA 
single or double-strand breaks. However, radiotherapy 
not only kills cancer cells, but also brings severe toxic 
effects to the adjacent normal tissues, particularly when 
combined with chemotherapy. The toxicity of radiotherapy 
or chemotherapy can be divided into systemic or local 
reactions. The systemic reactions (e.g., fatigue and anorexia) 
are usually nonspecific. On the contrary, the local reactions 
are responses of local normal organs that are exposed to 
X-rays during the treatment; for example, oral mucosa 
injury can occur during radiotherapy for head and neck 
cancer, whereas radiation-induced esophageal injury may 
develop during radiotherapy for thoracic tumor.

Malnutrition in patients on radiotherapy mainly occurs in 
the organs within the field of radiation. The common causes 
of malnutrition in patients on radiotherapy are: (I) adverse 
reactions such as oral mucositis, pharyngeal pain, bad 
appetite, and loss of taste during radiotherapy for head and 
neck tumor can lead to an insufficient intake of nutrition; (II) 
insufficient nutrition intake caused by radiation esophagitis 
after radiotherapy for chest tumors; and (III) damages of the 
mucosa in the gastrointestinal tracts after abdominal tumor 
radiotherapy can cause poor appetite, nausea, vomiting, and 
diarrhea, which ultimately result in insufficient intake or poor 
absorption of nutrients. These adverse reactions appear about 
3 or 4 weeks after radiotherapy and can last more than 2 
weeks after the completion of radiotherapy (63). Meanwhile, 
the tumor itself can also affect the appetite or food intake 
of cancer patients, leading to malnutrition, lower tolerance 
to treatment, and even a suspension or an early termination 
of therapy; thus, the overall treatment efficacy will also 
be lowered. For patients with tumors of head and neck or 
gastrointestinal tract, dietary guidance and oral nutritional 
supplements (ONS) may prevent the weight loss or the 

early termination of therapy during radiotherapy. 
The aims of nutritional therapy for non-end-stage 

cancer patients on radiotherapy are: (I) assess, prevent and 
treat malnutrition/cachexia; (II) improve the tolerance and 
compliance of patients to the anti-cancer therapy; (III) 
control the certain adverse reactions of anti-tumor therapy; 
and (IV) improve the quality of life (64,65).

5.1. Goal and effectiveness of nutritional therapy for non-
end-stage cancer patients on radiotherapy 

It has been widely recognized that mucositis during 
radiotherapy and chemotherapy in patients with head and 
neck cancer or esophageal cancer may lead to weight loss 
(66-69), which can be prevented by nutritional support. 
According to Isenring, for an ambulatory patient on 
radiotherapy for his/her head and neck or gastrointestinal 
cancer, prompt nutrition intervention can effectively reduce 
their weight loss, prevent deterioration of their nutritional 
status, and improve their quality of life (70). Bozzetti  
et al. (71) also found that in patients with esophageal cancer 
after chemotherapy or radiotherapy, home-based EN 
program could prevent further deterioration of patient’s 
nutritional status that was caused by poor nutrition due 
to swallowing difficulty. Several prospective (71,72) and 
retrospective studies (68,73-75) also confirmed that, 
compared with routine diets, oral nutritional therapy or 
nasogastric intubation feeding can effectively reduce the 
weight loss. 

5.2. Indications of nutritional therapy for non-end-stage 
cancer patients on radiotherapy

Fewer studies have reported the feasibility of routine 
nutritional therapy during radiotherapy (76-79); notably, 
one study on upper digestive tract tumor and another study 
on head and neck cancer have shown that patients who had 
received EN prior to radiotherapy had lower risks of weight 
loss and early termination of therapy (76,80). Another two 
studies on head and neck cancer showed that PN and EN 
before radiotherapy did not alleviate weight loss (77) and 
the prognoses were poor (78). In 2001, Koretz reviewed 
randomized clinical trials on nutritional intervention 
during chemo- and radio-therapies and found that, in the 
absence of malnutrition, PE is not beneficial and even may 
harm the body (81). However, PE may benefit patients 
with malnutrition or serious iatrogenic gastrointestinal 
complications; unfortunately, it is not ethical to carry out 
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randomized comparison study on this condition (82).
The role of PN in the treatment of severe mucositis 

or severe acute radiation enteritis has been widely 
accepted (83). According to severity of post-radiation oral 
mucosal reactions, nutritional therapy should be actively 
applied for patients with a rating at level 3 or above. Long-
term parenteral nutrition is also widely recognized for 
the patients with subacute or chronic radiation enteritis 
(84,85). In 2006 a German study investigated 152 cancer 
patients receiving combined treatment with radiation 
and chemotherapy for tumors including gastrointestinal, 
pancreatic, ovarian and breast cancer and found that the 
patient’s appetite and quality of life functions scores were 
better with additional parenteral nutrition, as compared 
with enteral nutrition alone (86).

5.3. Modalities of nutrition therapy

EN may be applied via nasogastric intubation feeding 
or percutaneous placement of gastric feeding tubes. 
Gastrointestinal intubation feeding can be administered for 
those who have swallowing difficulty caused by obstructive 
head and neck cancer or esophageal cancer as well as those 
who have swallowing difficulty due to local severe mucositis, 
such as laryngeal or esophageal cancer patients with 
radiotherapy and chemotherapy. EN can maintain quality 
of life (87), prevent treatment interruptions (67,88), and 
reduce the frequency of hospital re-admission (67,71,72).

5.4. Recommendation

(I) Nutritional assessment for patients with radiotherapy 
should be performed when they have a diagnosis of cancer 
or are admitted to hospital, in particular before and during 
radiotherapy. Update of the assessments is required in each 
sequential follow-up, so that the patients can be treated with 
early nutrition therapy and nutrition intervention prior to 
occurrence of systemic nutritional deficiencies (Level 2B).

(II) Daily consumption of a patient on radiotherapy 
is similar to healthy people. In general, a patient on 
radiotherapy needs KPS60 or above; thus the estimated 
dai ly intake is  25-30 kcal/kg/day for patients  on 
radiotherapy (Level 2B).

(III) The purposes of PN for patients undergoing 
radiotherapy are to achieve an effective treatment of anti-
cancer therapy by following approaches: prevent and 
treat malnutrition/cachexia; improve the tolerance and 
compliance of patients to radiotherapy; control or reduce 

the side effects of radiotherapy; and improve the quality of 
life (64,65) (Level 2B).

(IV) PN is not necessary, or even harmful, for patients 
without gastrointestinal dysfunction (Level 1).

(V) Options of nutrition therapy: EN is preferred to reduce 
the risk of infection (Level 2a); EN should be given via tubes 
to the patients with swallowing difficulty caused by obstructive 
head and neck cancer or esophageal cancer (Level 2b); PN 
is recommended for patients who can not tolerate EN but 
in need of nutritional therapy, such as those who have severe 
mucositis after radiotherapy or severe radiation enteritis.

(VI) Routine use of PN is not recommended for patients 
on radiotherapy who have neither status of malnutrition nor 
risk of malnutrition (Level 1).

6. Nutritional therapy for end-stage cancer 
patients

End-stage cancer patients are those who are no longer 
responsive to conventional anti-cancer treatment, such 
as surgery, radiotherapy, chemotherapy and molecularly 
targeted drug treatment. In general, the expected survival of 
these patients is less than three months.

Severe cachexia is often observed in patients with 
end-stage malignant tumors. A complex syndrome in 
cancer patients, cachexia is characterized by chronic and 
unknowingly progressive weight loss, often accompanied 
by anorexia, satiety and fatigue performance, which 
is unresponsive or partially responsive to nutritional 
therapy. There are generally two causes of cachexia: 
reduced nutritional intake, which may be a result of direct 
violation of the gastrointestinal tract by the tumor or 
digestive disorders induced through cytokines and relevant 
appetite inhibitors; and an abnormal metabolic state due 
to activation of proinflammatory cytokines, including 
cytokines generated in the body in response to tumor 
tissues, catabolic hormones and small regulatory peptides, 
and lipid mobilizing factor (LMF) and proteolytic inducible 
factor (PIF) produced by tumor tissues. These cytokines 
will enhance catabolism of the body via certain signaling 
pathways, and systemic inflammatory response can weaken 
appetite and lead to weight loss.

In the newly published Definition and Classification of 
Cancer Cachexia: an International Consensus, Kenneth 
Fearon first introduced his three-stage classification system for 
cachexia diagnosis, including: pre-cachexia stage, identified by 
weight loss ≤5% with anorexia or reduced glucose tolerance; 
cachexia stage, identified by weight loss >5% or >2% for 
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those with a baseline BMI of <20 or with sarcopenia within six 
months; and refractory cachexia stage, when expected survival 
is less than three months, PS scores are low and the patient is 
unresponsive to anti-tumor treatment.

In principle, treatment for end-stage patients is aimed 
to maintain the quality of life and relieve symptoms, with 
the former being the most important component in the 
assessment of nutritional therapy.

6.1. Indications for end-stage nutritional therapy

Nutritional therapy for end-stage patients is not only a 
medical issue but also related to ethics and the preference 
of patients and their families. Although nutritional therapy 
can improve the quality of life for end-stage patients with 
malignancies, its ability of prolonging survival remains 
controversial. It has been reported that nutritional therapy 
alone can neither maintain the fat-free body weight nor 
improve the mean survival time and long-term survival for 
patients with severe protein-energy undernutrition and 
cachexia (89,90). In Asian countries, however, many end-
stage cancer patients are still receiving the therapy without 
a hope of prolonging survival. Retrospective studies in 
Japan and Korea have shown that total parenteral nutrition 
and intravenous albumin is prescribed for a high proportion 
of end-stage cancer patients even within one month before 
death. In view of inadequate high Level evidence for 
decision-making in this regard, clinicians should base their 
decision of whether or not to administer nutritional therapy 
on careful risk-benefit assessment of the therapy for each 
patient following the indications based on clinical evidence 
and theory of social ethics, as well as respect for the 
willingness of patients and justifiable allocation of limited 
health care resources (91).

The principles of treatment for end-stage patients 
include reducing tumor burden,  condit ioning of 
gastrointestinal function, prescribing nutrients and energy 
supplement, and delaying the progression of cachexia so as 
to improve the quality of life.

Nutritional therapy is not recommended in patients 
near the end of life, as most of them need only a very small 
amount of food and water to reduce hunger and thirst, and 
prevent mental confusion due to dehydration. In this case, 
excessive nutritional therapy will instead increase their 
metabolic burden, thus affecting the quality of life (92). 
Systematic nutritional therapy is generally contraindicated in 
patients with unstable vital signs and/or multi-organ failure.

Apart from that, combination treatment with effective 

anticancer drugs, such as time-dependent chemotherapy 
and molecularly targeted therapy, is recommended for 
end-stage patients. Proactive nutritional therapy provides 
an opportunity for chemotherapy and molecular targeted 
therapy, as well as unresponsive patients. The combination 
of both is now believed to be helpful in improving the 
quality of life and survival (93).

6.2. Method, energy, and special ingredients of nutritional 
therapy

The treatment plan shall be developed based on the systemic 
nutritional status and gastrointestinal functions of patients. 
While the decision of enteral or parenteral nutrition should 
be based on specific conditions, close monitoring of fluid 
volume, edema or dehydration symptoms and signs, and 
blood electrolyte levels must be guaranteed in either case, 
in conjunction with timely adjustment and administration 
of doses. For patients with stable vital signs who are willing 
or have agreed to accept nutritional therapy, the treatment 
can be prescribed with enteral nutrition preferred for those 
with a functional digestive tract (90). Parenteral nutrition 
is used for patients experiencing loss of gastrointestinal 
function, but will be terminated immediately upon recovery 
of their bowel function, or when enteral nutritional therapy 
suffices for the energy and nutrient requirements. Enteral 
and parenteral nutrition is contraindicated in the case of 
hemodynamic instability. Parenteral routes are prohibited in 
patients with end-stage liver and kidney failure and severe 
biliary obstruction.

Nutritional therapy is provided for end-stage patients 
with the aim to maintain weight instead of gaining it, 
as excessive nutritional supply may increase organ load, 
and thus the total energy intake and proportion of heat-
producing nutrient must be taken into consideration. Low 
calorie intake is helpful in reducing infectious complications 
and cost.

Glucocorticoid and megestrol acetate have been 
conclusively associated with increased appetite (94). 
Metabolic regulators can be used to reverse the abnormal 
metabolism in patients with cachexia metabolism, when 
necessary. These drugs include eicosapentaenoic acid (EPA), 
docosahexaenoic acid (DHA) and a non-steroidal anti-
inflammatory agent, thalidomide (95-98).

6.3. Management of complications

End-stage patients are prone to metabolic complications 
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due to underlying electrolyte disorders and metabolic 
abnormalities (99):

(I) Glucose metabolism disorders: hyperosmolar 
hyperglycemic nonketotic coma is the major manifestation, 
which can be prevented by increased dosage of exogenous 
insulin and reduced infusion of exogenous glucose;

(II) Metabolic acidosis: decreased blood pH can be 
observed in cancer patients in the event of reduced use of 
sugar, elevated serum lactate and resultant decreased blood 
pH as a result of anaerobic glycolysis in tumor tissues, and 
the presence of titratable acids, such as 50% glucose and 
cationic amino acids, in the nutrient solution. This can be 
prevented with small doses of baking soda and reduced 
sugar infusion;

(III) Potassium disorders: this is most common when 
prescription is improper or bottle infusion is used. 
Hypokalemia is likely to occur in nutritional therapy as it 
promotes anabolism, where a large amount of potassium 
ions are transferred into cells during sugar infusion. Serum 
potassium concentration shall be monitored and potassium 
administered when needed;

(IV) Fat overload: hyperlipidemia, organ dysfunction, 
hemolysis, unconsciousness and even coma may occur 
when the dosage and infusion rate of fat emulsion exceeds 
the ability of fat clearance, though this will subside upon 
termination of the infusion;

(V) Hyperammonemia: this is caused by excessively fast 
infusion of amino acids and reduced infusion of arginine, 
which can be prevented by slower infusion of amino acids 
and the addition of arginine solutions;

(VI) Infections: long-term parenteral nutrition may 
lead to intestinal mucosal atrophy, intestinal dysfunction 
and bacteria translocation that result in intestinal-borne 
infections or catheter infections. Shortened parenteral 
nutrition and replacement with enteral nutrition as 
soon as possible will be helpful for prevention of these 
conditions.

6.4. Recommendation

(I) Nutritional therapy can improve the quality of life of 
end-stage cancer patients (Level 2A);

(II) nutritional therapy alone can neither maintain the 
fat-free body weight nor improve the mean survival time 
and long-term survival for patients with severe protein-
energy undernutrition and cachexia (Level 2A);

(III) Most patients near the end of life need only a very 
small amount of food and water to reduce hunger and thirst 

the end of life, while excessive nutritional therapy will 
instead increase their metabolic burden, thus affecting the 
quality of life (Level 2A);

(IV) High-energy nutritional therapy is not recommended 
for patients with end-stage malignancies to achieve positive 
nitrogen balance or nitrogen balance (Level 2A);

(V) Proactive nutritional therapy provides a timeframe 
and opportunity for anti-tumor therapy,  and the 
combination of both is helpful in improving the quality of 
life and survival (Level 2A);

(VI) Formulation of required nutrients should be based 
on an individualized assessment of the disease status, 
body weight and body composition, as well as changes in 
physiological functions (Level 2A);

(VII) Glucocorticoid and megestrol acetate are 
conclusively effective in increasing appetite (Level 1);

(VIII) While the decision of enteral or parenteral 
nutrition should be based on specific conditions, close 
monitoring of fluid volume, edema or dehydration 
symptoms and signs, and blood electrolyte levels must 
be guaranteed in either case, in conjunction with timely 
adjustment and administration of doses (Level 1).
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