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IN EVALUATION OF MALNUTRITION OF ONCOLOGICAL PATIENTS

NENAD VANIS, AMILA MEHMEDOVI] and RUSMIR MESIHOVI]

Department of Gastroenterology and Hepatology, Clinical Centre, University of Sarajevo, 
Referral Centre for Gastrointestinal Endoscopy, Bosnia and Herzegovina

SUMMARY

INTRODUCTION: Malnutrition is a common problem in cancer patients. It is well established that malnourished 
cancer patients have increased risks of morbidity and mortality when undergoing surgical procedures. It is also established 
that by increasing the lean body mass, these complications can be reduced. The role of nutrition in mitigating the surgical 
complications linked to the preoperative state of malnutrition, however, has not been well defined. Thus, the indications for 
using parenteral or enteral nutrition in the management of the cancer patient are not clearly established.

OBJECTIVE: To determine and evaluate malnutrition of oncological patients using nutritional status screening tests. 
To determine the usefulness of determining the nutritional status of patients on admission to hospital.

PATIENTS AND METHODS: A total of 739 patients, with pathohistological verified malignancy, were evaluated to 
determine individual nutritional status using the Nutrition Risk Screening (NRS) 2002, Malnutrition Universal Screening 
Tool (MUST) and Mini Nutritional Assessment (MNA) questionnaires. Enrolled patients were hospitalized in the Clinical 
Centre University of Sarajevo and the study was performed during a period of four years (2006-2010).

RESULTS: In patients with pathohistological verified malignancy (n = 739), more than 60 % were nutritive deficient, 
according to all three evaluated tests. There were significantly more patients in malnutrition with BMI < 20% and with BMI 
20-25% in all three tests (p < 0.001).

There were significantly more patients with malnutrition with serum albumin level <35 g/l (p<0.001), and no signifi-
cant malnutrition in patients with albumin level >35 g/l.

CONCLUSIONS: Cancer patients have major risk of malnutrition. More than 60% had moderate or severe malnutri-
tion. NRS 2002, MUST and MNA are useful and simple tools for evaluating the nutritional status. Nutritional evaluation of 
cancer patients needs to be improved so as to offer better treatment of symptoms and to improve the patient’s quality of life. 
It should also be used as a routine assessment on admission to hospital.
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PRIMJENA PROBIRNIH TESTOVA NUTRITIVNOG STATUSA ZA PROCJENU POTHRANJENOSTI 
ONKOLO[KIH BOLESNIKA

SA@ETAK

UVOD. Pothranjenost je ~esta pojava u onkolo{kih bolesnika. Dobro je poznato da su pothranjeni bolesnici s rakom pri 
kirur{kim zahvatima izlo`eni pove}anom riziku pobola i smrtnosti. Tako|er je poznato da je pove}anjem tjelesne mase bez 
masnog tkiva te komplikacije mogu}e umanjiti. Me|utim, jo{ nije to~no utvr|eno koja je uloga prehrane u smanjenju 
kirur{kih komplikacija povezanih sa stanjem pothranjenosti prije operacije, pa stoga nisu jasno utvr|ene ni indikacije za 
primjenu parenteralne ili enteralne prehrane u zbrinjavanju bolesnika s rakom.

CILJ. Utvrditi i procijeniti pothranjenost onkolo{kih bolesnika primjenom probirnih testova nutritivnog statusa; utvr-
diti korisnost odre|ivanja nutritivnog statusa bolesnika pri primitku u bolnicu.

BOLESNICI I METODE. Primjenom upitnika za probir nutritivnog rizika - NRS 2002 (od eng. Nutrition Risk Scree-
ning), univerzalnog obrasca za procjenu pothranjenosti - MUST (od eng. Malnutrition Universal Screening Tool) i mini 
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procjenu nutritivnog statusa - MNA (od eng. Mini Nutritional Assessment) procijenjeno je ukupno 739 bolesnika s 
patohistolo{ki potvr|enom zlo}udnom bole{}u kako bi se utvrdio nutritivni status pojedinog bolesnika. Ispitivanje se 
 provodilo tijekom ~etverogodi{njeg razdoblja (2006.-2010.) na bolesnicima koji su bili hospitalizirani u Klini~kom centru 
Sveu~ili{ta u Sarajevu.

REZULTATI. Rezultati sva tri testa pokazala su da je me|u bolesnicima s patohistolo{ki potvr|enom zlo}udnom 
bole{}u (n = 739) vi{e od 60% nedostatno uhranjeno. Sva tri testa pokazala su da je zna~ajno ve}i broj pothranjenih me|u 
bolesnicima s indeksom tjelesne mase ITM< 20% i ITM 20-25% (p< 0,001)

Zna~ajno je ve}i broj pothranjenih bio me|u bolesnicima u kojih je vrijednost albumina u serumu iznosila <35 g/l 
(p<0,001), dok pothranjenost u bolesnika u kojih je vrijednost albumina iznosila >35 g/l nije bila statisti~ki zna~ajna.

ZAKLJU^CI. U bolesnika s rakom pothranjenost predstavlja velik rizik. U vi{e od 60% uo~en je umjereni ili te`ak 
oblik pothranjenosti. NRS 2002, MUST i MNA korisni su i jednostavni obrasci za procjenu nutritivnog statusa. Procjenu 
nutritivnog statusa bolesnika s rakom potrebno je pobolj{ati kako bi se omogu}ilo bolje lije~enje simptoma i bolesnicima 
pobolj{ala kvaliteta `ivota. To bi tako|er trebala postati rutinska pretraga pri primitku bolesnika u bolnicu.

KLJU^NE RIJE^I: onkologija, pothranjenost, testovi

INTRODUCTION

Malnutrition is a common problem in cancer 
patients. Many factors contribute to weight loss: 
some of them can be related to diminished dietary 
intake, while others are more associated with met-
abolic changes induced by systemic inflammatory 
responses. This is why at a specific phase during 
the course of development, some cancers will ben-
efit from nutritional support, while in theory, oth-
ers will benefit from anti-inflammatory treatment. 
Parenteral nutrition is indicated for severe mal-
nourished surgical patients and for allogenic stem 
cell transplant patients. Tube feeding (enteral nu-
trition) should be considered for patients with a 
functional gut who are unable to ingest sufficient 
nutrients orally, for example head and neck can-
cer patients. The value of dietary counseling and 
oral nutritional support has not been proven in 
patients undergoing chemotherapy, which is why 
it is so difficult to propose recommendations. 
Some arguments seem to favor parenteral nutri-
tion for patients with bowel obstruction suffering 
from advanced-stage incurable cancer.

It is well established that malnourished can-
cer patients harbor increased risks of morbidity 
and mortality when undergoing major surgical 
procedures (1). It is also established that by in-
creasing the lean body mass, these complications 
can be reduced. The role of nutrition in mitigating 
the surgical complications linked to the preopera-
tive state of malnutrition, however, has not been 
well defined. Thus, the indications for using par-
enteral or enteral nutrition in the management of 
the cancer patient are not clearly established (2).

The judicious use of nutritional supplemen-
tation principally requires the correct identifica-
tion of the severely malnourished patient who 
may benefit from added caloric intake (3). When 
this identification is made preoperatively and the 
patient is scheduled for a major surgical proce-
dure, it is likely that the patient will benefit from 
preoperative nutrition. If the patient is only mod-
estly malnourished, nutritional supplementation 
can be delivered postoperatively for an appropri-
ate length of time with defined endpoints.

Screening tools are designed to detect protein 
and energy undernutrition and/or to predict 
whether undernutrition is likely to develop or 
worsen under the present and future conditions of 
the patient or client. Therefore, screening tools 
embody the following 4 main principles:

1. Actual condition? Height and weight allow 
calculation of BMI. Ranges for BMI are as follows: 
normal, 20–25; obesity, >30; borderline under-
weight, 18.5–20; and undernutrition, <18.5. In cas-
es where it is not possible to obtain height and 
weight, e.g., in some severely ill patients, a useful 
surrogate may be mid-arm circumference, mea-
sured at the upper-arm midway between the acro-
mion and the olecranon. This can be related to 
centiles of tables for the particular population, 
age, and sex (4) BMI may be less useful in growing 
children and adolescents, and in the very elderly. 
Nevertheless, the BMI in general provides the best 
overall accepted measure of weight for height.

2. Is the condition stable? Recent weight loss is 
obtained from the patient’s history, or even better, 
from previous measurements in medical records. 
More than 5% involuntary weight loss for 3 months 
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is usually regarded as significant. This may reveal 
undernutrition that was not discovered by mea-
surement of height and weight or BMI, e.g., weight 
loss in obesity. Weight loss may also predict fur-
ther nutritional deterioration (4,5).

3. Will the condition worsen? This question 
may be answered by asking whether food intake 
has been decreased up to the time of screening 
and if so by approximately how much and for how 
long. Confirmatory measurements can be made of 
the patient’s food intake in hospital or by food di-
ary. If these measurements are found to be less 
than the patient’s requirements with normal in-
take, then further weight loss is likely.

4. Will the disease process accelerate nutritional 
deterioration? In addition to decreasing appetite, 
the disease process may increase nutritional re-
quirements due to the stress metabolism associat-
ed with severe disease (e.g., major surgery, sepsis, 
and multitrauma), causing nutritional status to 
worsen more rapidly or to develop rapidly from 
fairly normal states (4, 6-10).

Variables 1–3 should be included in all screen-
ing tools, whereas the fourth variable is relevant 
mainly in the hospital setting. In screening tools, 
each variable should be given a score, thereby 
quantifying the degree of risk and allowing a di-
rect link to a defined course of action.

PATIENTS AND METHODS

A total of 739 patients, with verified malig-
nancy, were evaluated to determine individual 
nutritional status using the Nutrition Risk Screen-
ing (NRS) 2002 (11), Malnutrition Universal Scre-
ening Tool (MUST) (12,13) and Mini Nutritional 
Assessment (MNA) (14,15) questionnaires.

This study was performed in a four-year pe-
riod (2006–2010), among hospitalized patients in 
the Clinical Centre University of Sarajevo.

This was a prospective, descriptive study. 
The study was observational, created to evaluate 
the nutritional status of oncology patients, with 
no repercussion on patients’ treatment and thera-
py. All patients signed a written consent form for 
enrollment into the study. The study was created 
according the rules of GCP and GLP.

Eligible patients were required to have pato-
histologically verified malignant disease.

All patients were older than 18 years of age, 
and had been hospitalized.

Patients who were in the recovery period af-
ter surgical or chemo treatment, had verified HIV 
infection or were in a moribund state, were not en-
rolled.

Demographic data were presented in tables 
and X2- test was used. Prevalence was calculated 
using the number of verified hospital malnutri-
tion patients among all hospitalized patients at 
the Clinical Centre University of Sarajevo during 
2006-2010. All data are presented in tables of con-
tingence, p < 0.05.

Statistical analysis was performed using: X2-
test – a nonparametric test for two groups com-
paring an observed and expected frequency, mod-
el X2-test - a nonparametric test for testing ho-
mogeneity of two samples with the frequencies 
allocated in 2 x 2 tables, and the rank-sum test for 
two independent samples (Mann Whitney).

RESULTS

The demographic structure of enrolled pa-
tients with pathohistologically verified malignan-
cy (n=739), is presented in Table 1. Types of malig-
nant diseases and prevalence of malnutrition of 
enrolled patients are presented in Table 2.

There were no statistically significant differ-
ences in gender and age of the studied patients 
(Table 1).

Table 3 shows that there were significantly 
more patients with malnutrition with BMI <20% 
and BMI 20-25% in all three tests (p< 0.001).

Among patients with BMI >25 there were 
significantly more patients with malnutrition, and 

Table 1. 
DEMOGRAPHIC STRUCTURE OF PATIENTS (N = 739)

Total 730
• Male 438 (59.3%)
• Female 301 (40.7%)

Age (X ± SD) 61.6 ± 16.4
• Male 62.5 ± 16.1
• Female 60.1 ± 16.6

Median 62
• Male 63.5
• Female 60.0

Mann-Whitney Rank Sum Test p = 0.149
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the result of all three tests was statistically signifi-
cant (p< 0.05).

Table 4 shows there were significantly more 
malnourished patients with serum albumin level 
<35 g/l (p<0.001), and no significant malnutri-
tion was reported in patients with albumin level 
>35 g/l.

DISCUSSION

While signs of cancer cachexia, such as weight 
loss, are generally easy to assess, it is difficult to 

determine precisely which patients will truly ben-
efit from a preoperative course of enteral or paren-
teral nutrition prior to surgical resection of their 
tumor. Weight loss is defined by the American So-
ciety for Parenteral and Enteral Nutrition (AS-
PEN) guidelines as loss of >10% of pre-illness 
weight (16). Protein calorie malnutrition has been 
assessed through the use of objective measure-
ments, including serum albumin levels, weight, 
anthropomorphic measurements, grip strength, 
and indices such as the body mass index in nutri-
tional risk index. Unfortunately, no single mea-
surement is sensitive and specific for the identifi-
cation of malnutrition.

Because our decisions are now largely based 
on clinical trials that have been performed and 
published, it is reasonable to attempt to use the 
same criteria promulgated in these trials to assess 
the cancer patient. Whereas the simplest way to 
screen patients for malnutrition may be to deter-
mine the occurrence and degree of unintentional 
weight loss, more objective means are now avail-
able. Generally, most hospitals now have nutri-
tional assessment teams that are highly capable of 
assessing the nutritional risk of the cancer patient 
requiring surgical intervention. The nutritional 
risk index is an example of one published method 
for determining the degree of malnutrition pres-
ent in the preoperative patient.

Once it was clear that virtually all patients 
could be fed intravenously or enterally, the ques-
tion was raised as to which patients will truly ben-
efit from supplemental nutrition (3, 17). The com-
pletion of several randomized clinical trials led to 
the conclusion that there are several specific estab-
lished indications for the use of nutritional sup-
port (18).

Table 2. 
TYPES OF MALIGNANT DISEASES AND PREVALENCE OF MALNUTRITION ACCORDING TO 

MUST, MNA AND NRS-2002 IN THE ENROLLED PATIENTS (N=739)

Malignancy N
Malnutrition

MUST
(66.3%)

MNA
(71.5%)

NRS-2002
(67.1%)

Esophageal Carcinoma 103 (14%) 68 73 69

Gastric adenocarcinoma 118 (16%) 78 84 79

Hepatocellular carcinoma 81 (11%) 54 58 55

Pancreatic tumors 96 (13%) 64 69 65

Hematological tumors 141 (19%) 93 100 95

Colorectal adenocarcinoma 200 (27%) 132 143 134

Table 4. 
ALBUMIN SERUM LEVEL IN CORRELATION 

WITH MALNUTRITION CALCULATED ACCORDING TO 
MUST, MNA AND NRS-2002 (N=739)

Albumin 
serum level

MUST MNA NRS-2002

M a l n u t r i t i o n  (n)

<34.99 g/l 
(n=615)

n=442
(p<0.001)

n=481
(p<0.001)

n=453
(p<0.001)

>35.0 g/l 
(n=124)

n=67
(p = 0.253)

n=70
(p = 0.057)

n=59
(p = 0.525)

Table 3. 
BMI IN CORRELATION WITH MALNUTRITION 

CALCULATED ACCORDING TO MUST, MNA AND NRS-2002 
(N=739)

BMI
MUST MNA NRS-2002

M a l n u t r i t i o n  (n)

<20 
(n=227)

n=203
(p<0.001)

n=210
(p<0.001)

n=201
(p<0.001)

20-25 
(n=378)

n=263
(p<0.001)

n=289
(p<0.001)

n=254
(p<0.001)

>25 
(n=134)

79
(p=0.005)

82
(p<0.001)

76
(p=0.038)
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Other cancer patients who will likely benefit 
from nutritional support include the severely mal-
nourished cancer patient undergoing a major ex-
tirpative procedure such as an esophageal resec-
tion, the moderately malnourished cancer patient 
who will be unable to eat for more than 7 to 10 
days following their surgical procedure, and the 
patient undergoing chemotherapy with complica-
tions precluding oral intake. There is a research 
which also suggested that patients with immuno-
suppression may benefit from nutritional manip-
ulation (19).

The Veterans Affairs Total Parenteral Nutri-
tion Cooperative Study Group (20) demonstrated 
that the use of preoperative total parenteral nutri-
tion should be limited to patients who are severely 
malnourished. In patients with documented se-
vere malnutrition, intravenous nutrition delivered 
7 to 15 days before surgery resulted in fewer non-
infectious complications than in control popula-
tions not receiving nutrition (5% vs. 43%, p=0.03). 
Patients with mild or moderate degrees of malnu-
trition showed no benefit to preoperative nutri-
tional supplementation. Two additional random-
ized trials (21,22) and one meta-analysis (23) con-
firmed that only patients with severe malnutrition, 
generally defined as having weight losses greater 
than 10% to 15% or albumin levels <2.8 g/dl, will 
benefit from preoperative nutrition.

The decision to institute postoperative nutri-
tion is generally more empirical and is based on 
clinical judgment of the surgeon. It is a common 
practice to plan for postoperative enteral or paren-
teral nutrition for the patient in whom oral intake 
is not possible for more than 7 to 10 days follow-
ing surgery. Similarly, it is common to institute 
nutritional support in the postoperative period 
when the patient has been without oral intake for 
more than 10 days and is expected to continue in 
this state for a prolonged period of time. The basis 
for these decisions can be related to studies where 
surgical outcome has been adversely affected in 
patients who were unable to eat for more than 14 
days.

From a practical perspective, Copeland (24) 
has identified the following guidelines for intra-
venous nutrition in cancer patients: 1. Patients 
who meet the criteria for malnutrition and have a 
reasonable chance of responding to appropriate 
oncologic therapy, 2. patients who have been pre-
viously treated with oncologic therapy yet are in-

capable of adequate enteral nutrition because of 
malnutrition imposed by the therapy, and 3. clini-
cally nourished patients whose treatment plan ne-
cessitates multiple courses of chemotherapy, ra-
diotherapy, or surgery, when optimal nutritional 
status must be maintained as a treatment goal. 
Further studies have suggested a proactive ap-
proach to nutritional assessment and supplemen-
tation (2).

Nutrition Risk Screening (NRS) 2002 was es-
tablished by using a retrospective analysis of con-
trolled trials and the nutritional criteria or charac-
teristics and clinical outcome. The system was de-
veloped on the assumption that the indications for 
nutritional support are the severity of undernutri-
tion and the increase in nutritional requirements, 
resulting from the disease, the severe undernutri-
tion or severe disease by themselves or in varying 
combinations may indicate the need for nutrition-
al support. This will also include patients who are 
not undernourished at the time but are at risk of 
becoming so because of disease and/or its treat-
ment, major trauma, surgery, or chemotherapy, 
since both may cause impairment of food intake 
and increased stress metabolism. The concept of 
relating nutritional status to severity of disease is 
well recognized, as displayed for example in the 
decision box, which emphasizes the need for act-
ing on possible further impairment of nutritional 
status during the clinical course of the disease. 
These concepts are illustrated both by the study of 
Müller et al (25) which showed that the positive 
effect of perioperative nutritional support disap-
peared when the surgical technique was changed 
from a transthoracic procedure to a less-invasive 
stapling procedure.

This screening system, which was designed 
to include measures of current potential undernu-
trition and disease severity, was then validated 
against all controlled trials of nutritional support 
in order to evaluate whether it was capable of dis-
tinguishing those with a positive clinical outcome 
from those that showed no benefit from nutrition-
al support. The analysis and the recommendations 
were reviewed and discussed with an ESPEN ad 
hoc working group under the auspices of the ES-
PEN Educational Committee.

The purpose of the NRS 2002 system is to de-
tect the presence of undernutrition and the risk of 
developing undernutrition in the hospital setting 
(26, 27). The NRS 2002 system contains the nutri-
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tional components of Malnutrition Universal 
Screening Tool (MUST), and in addition, a grad-
ing of severity of disease as a reflection of in-
creased nutritional requirements. It includes four 
questions as a prescreening for departments with 
few at-risk patients. With the prototypes for sever-
ity of disease given, it is meant to cover all possible 
patient categories in a hospital. A patient with a 
particular diagnosis does not always belong to the 
same category.

Nutritional support of the surgical oncology 
patient is now possible on many different levels. 
Technology has evolved to permit parenteral and 
enteral support in a majority of patients (28). The 
principal questions are which patients will truly 
benefit from enteral support, when the support 
should be delivered, and by what route.

CONCLUSION

Cancer patients are at high risk of malnutri-
tion. More than 60% have moderate or severe mal-
nutrition. NRS 2002, MUST and MNA are useful 
and simple tools for evaluating the nutritional sta-
tus. Nutritional evaluation of cancer patients 
needs to be improved so as to offer better treat-
ment of symptoms and improve the patient’s 
quality of life. It should also be used as a routine 
assessment on admission to hospital.
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