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Assessment of nutritional status of gynecological cancer
cases in India and comparison of subjective and objective
nutrition assessment parameters
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Abstract

Aim: To assess the nutritional status of gynecological cancer patients using scored Patient Generated Subjective Global
Assessment (PG-SGA) then compare it with the body mass index (BMI), hemoglobin, serum albumin, and approximate percentage
weight lost in last | month so as to find any one parameter that can be used in place of the comprehensive assessment tool.
Materials and Methods: Sixty gynecological cancer patients were assessed for their nutritional status using BMI, serum albumin,
hemoglobin, percentage weight lost in last | month,and scored PG-SGA. Correlation, sensitivity, specificity,and predictive values of
the former four parameters compared to scored PG-SGA were calculated. Results: 88.33% of cases were at risk of or had some
degree of malnutrition according to scored PG-SGA.Serum albumin level < 2 g/dl had highest specificity and positive predictive value
at |, whereas percentage weight lost in last month had better overall sensitivity, specificity,and positive and negative predictive values
of 0.5833,0.9444, 0.875, and 0.7727, respectively. The Pearson’s correlation coefficient between scored PG-SGA and percentage
weight lost in last | month was 0.784, highest among all the parameters. Conclusion: 88.33% of gynecologic cancer cases had
some degree of malnutrition or were at risk of malnutrition. Approximate percentage weight lost in last | month, that is, 2 5%
may be used in place of the comprehensive scored PG-SGA to triage the patients in case the latter is not used for some reason.

Severe hypoalbuminemia < 2 g/dl is an indicator of severe malnutrition in gynecologic cancer cases.
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Introduction

Malnutrition is a common and underrecognized problem
in cancer patients, correlated to a number of physical,
psychological, and clinically relevant adverse effects;
including impaired tolerance to anticancer therapy,
adverse reactions, and reduced quality of life.l! So cancer
patients should be screened for malnutrition at frequent
intervals and managed accordingly.*3 Actual physician
practice, however, is often inadequate in addressing the
nutrition aspects of cancer patients.! The various nutrition
assessment methods may be arbitrarily divided into
subjective (dietetic history), objective (serum albumin,
hemoglobin, body mass index (BMI), weight lost in
1-6 months), or comprehensive nutrition assessment tools
(scored Patient Generated Subjective Global Assessment
(PG-SGA), Malnutrition Universal Screening Tool, and
Mini Nutritional Assessment). A screening tool should be
ecasy, standardized, rapid, noninvasive, and cost-effective to
identify cancer patients at nutritional risk in daily clinical
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practice. To date, the scored PG-SGA and the Malnutrition
Screening Tool (MST) are the best validated tools for use
in oncology patients. Scored PG-SGA has been accepted
by the Oncology Nutrition Dietetic Practice Group of the
American Dietetic Association as the standard nutrition
assessment tool for patients with cancer.’) In India instead
of any comprehensive nutrition assessment tool, the
nutrition level of a cancer patient is mostly judged from
his/her BMI, hemoglobin, or serum albumin level. This
problem of underestimating the importance of proper
nutritional assessment in cancer patients is prevalent in
more developed nations too because of cumbersome and
detailed nature of these nutrition assessment tools.[>!

The aim of this study was to evaluate the prevalence of
malnutrition using the scored PG-SGA as the nutrition
assessment tool in gynecological cancer patients, then
compare the performance of BMI, hemoglobin, serum
albumin, and approximate percentage weight lost in last
1 month with scored PG-SGA; so as to find any one
parameter that can be used in place of the comprehensive
assessment tool if required or refute the usefulness of the
former parameters.

Materials and Methods

This is a small observational, cross-sectional study
conducted in the department of gynecologic oncology
in a tertiary cancer care center in India. The study was
conducted over a period of two months from August 2012
to September 2012. During this period Sixty random cases
attending the gynecologic outpatient in Gujarat Cancer
Research Institute (GCRI) in a specific time interval
between 2 pm to 5 pm, were assessed for their nutritional
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status. This time interval was chosen because of less
patient load there by providing ample time to explain the
procedure and fill out the PG-SGA form. Verbal consent
was taken from the patients after explaining the procedure
and purpose of the study.Nutritional assessment was done
by scored PG-SGA, hemoglobin, serum albumin, BMI,
and percentage weight lost in last month in all 60 cases.
The inclusion criterion was any case with histologically
proven gynecologic cancer visiting the hospital for the first
time. The exclusion criteria were any form of anticancer
treatment received prior to the assessment and physical,
cognitive, or emotional problems of the patients that
prevented them from completing the scored PG-SGA form.
This study was approved by Institutional Review Board.

Nutritional assessment
The scored PG-SGA is a validated nutritional assessment
tool for cancer patients.”

The form has two sections: A medical history section that
is completed by the patient, and a physical assessment
section that is completed by nursing, medical, or dietetic
staff. The medical history section includes history of
weight change; dietary intake change; oncology nutrition
impact symptoms like nausea, pain abdomen, etc., that
have persisted for greater than 2 weeks; and functional
capacity. The healthcare professional section includes
an evaluation of metabolic demand, diagnosis, and
comorbidities in relation to nutrition requirements and
elements of the physical examination. Features are
subjectively graded according to severity and combined
into a global assessment in which patients are classified
as being well-nourished (category-A), moderately or at
risk of being malnourished (category-B), or severely
malnourished (category-C). For each component of the
scored PG-SGA, a point (0-4) is awarded depending on
the impact of the component on nutritional status. The
total score is then summed and this provides a guideline
as to the level of nutrition intervention required.®! Higher
score indicates greater level of malnutrition. Score 0-1
means no intervention is required, 2-3 indicates the
need of patient education with symptomatic treatment,
and score 4-8 requires intervention by a dietitian in
conjunction with physician as indicated by symptoms.
A score > 9 indicates severe malnutrition in critical need
for nutritional intervention and symptom management.®
The muscle status, fat store, and fluid accumulation were
assessed clinically. The presence of ascites was established
radiologically and any associated condition that is expected
to increase the metabolic demand was abstracted from the
clinical notes. The initial values of hemoglobin and serum
albumin were extracted from the case file. The values
of percentage weight lost in last month were collected
from the PG-SGA forms. Criteria for normal hemoglobin
level and mild, moderate, and severe anemia was
defined according to World Health Organization (WHO)
at >12 g/dl, 11-11.9 g/dl, 8-10.9 g/dl, and <8 g/dl,
respectively.l”’ The values for normal level of serum
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albumin and mild, moderate, and severe hypoalbuminemia
were taken as >3.5 g/dl, 3-3.5 g/dl, 2.1-2.9 g/dl, and
<2 g/dl, respectively.'"!] Weight loss of >5% of previous
weight in last 1 month was considered significant.['?
The remaining subcategories of percentage weight loss
were derived from the scored PG-SGA form.®™ Height
of the patients was measured with a wall mounted scale
and weight by a bathroom scale. Height and weight
were used to determine BMI (weight (kg)/height (m?)),
which was further classified according to the World
Health Organization’s age-and sex-adjusted criteria
as undernourished if <18.5 kg/m? normal weight if
18.5-24.9 kg/m?, overweight if 25-29.9 kg/m?, and obese
if 230 kg/m?2.[13]

Statistical analysis

PG-SGA score, BMI, percentage weight loss, hemoglobin,
and serum albumin levels were converted to categorical
variables as described above. Descriptive analyses were
based on standard statistics such as relative frequencies for
categorical variables. Statistical analysis was carried out using
Statistical Package for Social Sciences (SPSS)-20 (SPSS Inc.,
Chicago, IL). The cases were divided into various groups
for comparison purpose and to look for any effect of age,
site of cancer, or stage of cancer on the nutritional level.
One-way analysis of variance (ANOVA) was used to look for
the difference between the groups in relation to their mean
PG-SGA score and to find out any significant difference in
the mean values of BMI, hemoglobin, serum albumin, and
percentage weight loss in various PG-SGA score category.
Pearson’s correlation coefficient of BMI, hemoglobin, serum
albumin, and percentage weight lost in last month with
scored PG-SGA was calculated with all the parameters as
continuous measure. Assuming scored PG-SGA the standard
nutrition assessment tool, the sensitivity, specificity, and
positive and negative predictive values were calculated.
Statistical significance was reported at the conventional
P < 0.05 level. For calculation of sensitivity, specificity
and predictive values PG-SGA score > 9, BMI < 18.5,
hemoglobin < 8 g/dl, serum albumin level < 2 g/dl, and
percentage weight loss > 5% was considered as these are the
ones who need most immediate management because of their
severe nature. 1012131

Results

The average age of the study group was 46.65 years (range:
13-74 years). The cases were randomly divided into three
age groups to assess the effect of age on nutrition. Twelve
patients belonged to 13-35 years age group, 32 belonged
to 36-55 years group, and 16 belonged to 56-75 years age
group. Twenty-three patients had cancer cervix, 24 had
cancer ovary, eight patients had cancer endometrium, three
had cancer vulva, one had choriocarcinoma, and one had
vaginal rhabdomyosarcoma. The stage wise distribution of
patient population irrespective of cancer site was like this,
23 cases in stage I, seven in stage II, 22 cases in stage III,
and eight in stage IV.
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11.67% of all cases were well-nourished (PG-SGA
category-A). 48.33% cases were at risk of malnutrition or
had moderate malnutrition (PG-SGA category-B), whereas
40% of the study population were severely malnourished
(PG-SGA category-C) using scored PG-SGA as the nutrition
assessment tool. There was no significant difference between
the PG-SGA scores of the three age groups (P = 0.609).
Analysis of the effect of site of cancer on PG-SGA score
was done after excluding the five cases of cancer vulva,
choriocarcinoma, and vaginal sarcoma. No significant
difference was found between the rest cancer sites in relation
to PG-SGA score (P = 0.712), whereas the scores varied
significantly between different cancer stages (P = 0.002)
as shown in Figure 1. When the effects of cancer site and
stage on nutrition level were combined to see where more
of severe malnutrition exists, the result is shown in Figure 2.

BMI identified 26.66% patients as below normal, 41.67%
normal, and 31.67% as overweight or obese. Five percent
cases had severe hypoalbuminemia of <2 g/dl and 95%
had normal albumin level or mild to moderate deficiency.
13.33% cases had severe anemia with hemoglobin level
<8 g/dl, 41.67% had moderate anemia, 13.33% had mild
anemia, and 31.67% had normal hemoglobin level. 26.67%
of 60 patients had lost >5% of their previous weight
in last 1 month. Table 1 shows the age and nutritional
characteristics of the study population.
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Figure 1: One-way analysis of variance between cancer stage
and Patient Generated Subjective Global Assessment score,
P=0.002* (1.00 = stage |, 2.00 = stage ll, 3.00 = stage lll, 4.00 = stage IV)

Assuming scored version of PG-SGA to be gold standard
for nutritional assessment in cancer patients; the sensitivity,
specificity, and positive and negative predictive values of
other parameters are shown in Table 2 and their Pearson’s
correlation coefficients with PG-SGA score is shown in
Table 3.

Only the severe categories are taken into account for
calculation purpose.

Discussion

In this study group, 88.33% had some degree of malnutrition
or were at risk of malnutrition. Various studies done
previously also show corresponding figure between 40 and
80% depending upon the type of assessment tool used, site
and stage of cancer, etc.'¥ One study on gynecological
cancer patients in Australia found only 20% in the PG-SGA
category B, 80% in category A, and none in category C.['%
The high prevalence of malnutrition in India compared
to the more developed nations may be because of high
prevalence of preexisting malnutrition and also the late
stages at diagnosis. In this study there was no statistically
significant effect of age or cancer site on nutritional status of
cases. According to a study by Bozzetti ef al., age was not
related with nutritional status.l'! The usual belief however
is that elderly patients are more prone to malnutrition in
cancer because of preexisting problems of dietary intake apart
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Figure 2: Distribution of severe malnutrition across cancer sites and
stages. The numbers inside the bars are the exact number of cases
in each group, color code for stage of cancer is shown in upper right
corner. CHORICA: Choriocarcinoma

Table 1: Summary of age, percentage (%) weight lost in last 1 month, BMI, hemoglobin, and serum albumin

distribution in various PG-SGA score category

PG-SGA score 0-1 2-3 4-8 >9 P value
Number of patients 7 8 21 24

Age* 40.86+13.94 47.12+15 48.9+15.32 46.21+14.16 0.681

% weight loss’ 0 0 (0-1.5) 2 (0-8.47) 6.13 (0-16.66) <0.001
BMI* 27.4 (13.9-31.6) 24.65 (16-31.8) 22.4 (15.6-38) 19.8 (13.7-31) 0.159

Hemoglobin'* 11.1 (9.6-13.4) 11.6 (5.9-12.7) 11.2 (3.6-13.7) 9.95 (5.4-13.9) 0.348

Serum albumin'* 3.98 (3.76-4.36) 3.4 (2.98-4.04) 3.59 (2.21-4.47) 2.85 (1.58-4.71) <0.001

*Values are described as (meantSD) in years, 'values are described as median (range), ‘values are described as g/dl. BMI: Body mass index, PG-SGA: Patient

generated subjective global assessment, SD: Standard deviation
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Table 2: Sensitivity, specificity, and positive and
negative predictive values of percentage (%) weight
lost in last 1 month, body mass index, hemoglobin,
and serum albumin compared to scored PG-SGA

Parameter Sensitivity Specificity PPV NPV
% weight lost 0.5833 0.9444 0.875 0.7727
in last month

BMI 0.4167 0.833 0.625 0.682
Hemoglobin 0.2083 0.9166 0.625 0.6346
Albumin 0.125 1 1 0.6316

BMI: Body mass index, PPV, Positive predictive value, NPV: Negative
predictive value

Table 3: The values of pearson’s correlation coefficient
between PG-SGA score and other parameters

Parameter r value* P value
Hemoglobin —-0.32 0.013
Serum albumin —0.543 <0.001
BMI -0.31 0.017
Percentage weight lost in 1 month 0.784 0.01

*r value: Pearson’s correlation coefficient, BMI: Body mass index

from the effects of ageing per se.l'” Some studies regarding
the effect of cancer site on nutrition do show significant
predisposition to malnutrition in some cancers compared to
others.l'8"”] Maximum number of severe malnutrition cases
had advanced stages of cancer (stage III/IV), which of course
is expected. When we combined the effects of cancer site
and stage on nutrition the result implied that while cancer
ovary patients are at risk of severe malnutrition towards the
later stages, cancer cervix cases are at risk even in stage I.
Other studies however inferred the opposite, that is, cancer
ovary cases are at risk in early stage; while cancer cervix
and endometrium cases were at less risk in initial stage.[!>2

Hemoglobin, BMI, serum albumin, and percentage
weight loss are important prognostic factors; but with
some drawbacks for using them as sole nutritional
indicators.?'??l The disadvantages of the parameters are as
follows: Malnourished cancer patients may have a BMI
within the healthy or overweight range, with body fat
masking loss of lean body mass so this is best useful to
assess chronic malnutrition, and as alterations in body
composition occur later during the malnutrition process.!*!
Serum albumin level is affected by non-nutritional factors
also, such as hydration state and other disease processes,
which can obscure the effects of actual nutrient deprivation
so it should not be considered as nutritional marker, but
inflammatory response marker.**) Hemoglobin level is
affected by many factors apart from malnutrition, like
menorrhagia, hookworm infestation, etc., Unlike scored
PG-SGA none of the objective parameters takes into
account increased metabolic demand of the cancer patient
and nutrition impact symptoms. Unless symptoms of
relevance to the patients such as decreased appetite, pain,
nausea, constipation, vomiting, and diarrhea are adequately
addressed, then it is unlikely that improvements will be
made in the patients’ nutritional status. Hence, though these
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parameters are useful and low levels of them should not
be overlooked by any means, malnutrition associated and
caused by cancer needs special management.

How well the objective parameters may predict nutrition
status can be judged by estimating the sensitivity, specificity,
and predictive values; which are shown in Table 2. Serum
albumin level has a specificity of 1 meaning, a patient
with albumin level <2 g/dl is a strong indicator of severe
malnutrition as is inferred by a positive predictive value of
1. Studies have shown that hypoalbuminemia occurs towards
the later stages of cancer with established malnutrition
and is an independent poor prognostic factor.* BMI and
hemoglobin levels also have considerably high specificity,
but their use as sole indicators of malnutrition in cancer
is limited by rather low predictive values. For any given
tumor type, survival is shorter in patients who experienced
pretreatment weight loss.>2¢1 Hence, in this study we tried
to evaluate its usefulness compared to scored PG-SGA.
The value of percentage weight lost in 1 month had
better overall sensitivity, specificity, and predictive values
compared to other parameters. Percentage weight loss has
the ability to detect mild to extreme nutritional changes
and its high sensitivity and specificity in cancer has been
recently confirmed and has been suggested to be used
alone if not using any other tool of comprehensive nutrition
assessment.””7 The hemoglobin, serum albumin, and BMI
were negatively correlated and approximate percentage
weight lost in last 1 month was positively correlated with
PG-SGA score as evident from Table 3. According to a
Malaysian study, PG-SGA score is significantly correlated
with anthropometric measurements.?®! Though all the
correlations were statistically significant and in the expected
direction, only the coefficient between percentage weight
lost and PG-SGA score was >0.7, meaning, proportionate
change in PG-SGA score will result in proportionate change
only in the value of percentage weight loss.

Limitation of this study is the selection bias introduced
involuntarily by the exclusion of patients with physical,
cognitive, or emotional problems that prevented them
from completing the scored PG-SGA form. Though
this small observational study has insufficient power to
conclusively detect any correlations between PG-SGA and
the other diagnostic tools here analyzed (BMI, hemoglobin,
albumin, and weight loss), however the results of our
study should be of interest to the vast majority of the
oncology’ community, as malnutrition is a common and
underrecognized problem in cancer patients.

Conclusion

88.33% of gynecologic cancer cases had some degree of
malnutrition or were at risk of malnutrition before starting
any anticancer treatment and 40% had severe malnutrition
in critical need of nutritional intervention. Advanced stage
cancer cases are at more risk of malnutrition. Approximate
percentage weight lost in last 1 month, that is, >5% can
sometimes be used in place of the comprehensive scored
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PG-SGA to triage the patients in case the latter is not used
for some reason. Severe hypoalbuminemia <2 g/dl is a
highly specific indicator for severe malnutrition with high
positive predictive value.
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