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ASSESSMENT OF INDICATORS OF MALNUTRITION IN COPD PATIENTS
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V-3 :7:{eg il Objective — To assess serum Pre-albumin, serum Transferrin and other factors as an indicator of
malnutrition in COPD patients.

Method - 75 COPD cases and 25 cases in comparable control groups. After applying inclusion and exclusion criteria, detailed
history and clinical examination was done mainly focusing on the nutritional status. Spirometry with reversibility was
performed and cases were divided into three groups according to GOLD classification of COPD as moderate, severe and very
severe airflow limitation. Biochemical and nutritional assessment was done mainly using serum level of albumin, total protein,
transferrin and pre-albumin levels. Those with normal spirometry were included in control group.

Results — Mean age of COPD cases were 57.13+ 11.14 years and that of the control group was 54.6 + 13.07 years. Overall
90.67% were males and females were 9.33% in the COPD group and in the control group, 92% were males and 8% were
females. BMI of the patients with COPD was 16.92+3.32 and of the control group was 18.75 + 2.73 kg/m2. Mid arm
circumference in patients with COPD was 20.79 + 3.79 centimeters and in the control group was 24.56 + 3.41 centimeters. Mid
thigh circumference in the COPD cases was 33.59 + 4.69 centimeters and in the control group was 40.76 + 4.81 centimeters.
Serum pre-albumin level in COPD cases was 15.56 + 3.71 mg/dl and in the control group was 24.40 + 4.57 mg/dl. Serum
transferrin level in COPD cases was 90.45+12.32 and in the control group was 127.20+ 8.48. Mid arm circumference, mid thigh
circumference, serum transferrin and serum pre-albumin were significantly lower with p value < 0.001.

Conclusion — Serum pre-albumin, serum transferrin, mid thigh circumference and mid arm circumference are significant lower

in COPD patients, and may be used to indicate malnutrition in COPD patients.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is
characterized by persistent airflow limitation that is usually
progressive and associated with an enhanced chronic
inflammatory response in the airways and the lung to noxious
particles or gases.' COPD is the fourth leading cause of death
in the world.? It presents an important public health challenge.
COPD is both treatable and preventable.! Being a major
cause of chronic morbidity and mortality throughout the world.
Globally, the COPD burden is projected to increase because
of continued exposure to COPD risk factors - mainly smoking
and aging.**

Under nutrition is one of the poor prognostic factors in COPD
patients.*® As COPD is a systemic disease which leads to
malnourishment, fat free mass and cachexia are particularly
serious problems.”® Clinical and biochemical parameters are
commonly employed as indices of nutritional status. Body
mass index (BMI), mid arm circumference and mid thigh
circumference are employed as clinical assessment tools and
biochemical assessment is done by serum total protein, serum
albumin, serum pre-albumin and serum transferrin levels.
Similar had been seen in acute respiratory failure and also
seen in stable COPD patients.'”"' An important ill effect of
malnourishment in COPD includes decreased maximal
respiratory muscle force, decreased ventilatory drive and
increased susceptibility to infection.*'***

The causes of cachexia in patients with COPD are
multifactorial which includes decreased oral intake,
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increased work of breathing, prolonged use of steroids and
chronic systemic inflammation.’

Early detection and early nutritional supplementation in
undernourished and malnourished patients with COPD can
lead to weight gain and may lead to improvements in
respiratory muscle function, exercise performance and lead to
increased immunity to infection. This may be part of
pulmonary rehabilitation program to increase respiratory
function.'*"® Hence nutritional assessment in COPD patient
cannot be ignored. Early assessment should be done to see
response to nutritional therapy in COPD patients. Serum pre-
albumin may be used as indicator of malnutrition in COPD
patients.

MATERIAL AND METHODS -

A Hospital based observational case control study conducted
at Department of Respiratory Medicine, Institute of
Respiratory Diseases, SMS Medical College, Jaipur,
Rajasthan. The study included 75 diagnosed cases of COPD
in which moderate, severe, very severe COPD patients were 25
in each group (according to GOLD classification) and
compared to age matched 25 healthy controls.

Inclusion criteria—
« Diagnosed cases and newly diagnosed cases of COPD
« Agel8-75years

Exclusion criteria—
e COPD patients with a family history of Diabetes mellitus
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*  Known cases of congenital or acquired heart diseases,
bronchial asthma, pulmonary tuberculosis,
bronchiectasis, diabetes mellitus and hypertension

» Patients using any hormonal therapy

+ Patient requiring mechanical ventilation

* Thosenotgiving consent

After giving full explanation regarding the study, written
consent was obtained from patients. Consent form included
details of the study plan. An inclusion and exclusion criterion
was applied on cases and controls. Then following evaluation
was preformed:-

e Detailed clinical history

» Physical examination to look for nutritional status

»  Spirometry with reversibility

» ChestXraytorule out other causes

» Electrocardiogram and Echocardiography (if required)

» Alpha | antitrypsinlevel (if required )

»  Sputumfor AFB

+ Serumprotein

+  Serumalbumin

*  Serum pre-albumin

* Serumtransferrin

Sample collection and Storage: -

The blood samples of about 5 to 10 ml were taken from the
COPD patients and the controls in the morning after overnight
fasting. The samples were left standing for one hour; Serum
was separated at 2500 rpm centrifugation and analyzed on
fully automated analyzer randox (imola).Then it was
subjected to nutritional assessment.

Nutritional assessment was done as -

Clinical assessment

»  Bodymassindex

e Mid- arm circumference — Measured mid way between
acromian process to olecranon process

» Mid -thigh circumference- Measured mid way between
anterior spinous process of pelvis to lateral tubercule of
tibia

+ Other signs of malnutrition (if present ) Biochemical
assessment

» Total protein

*  Serumalbumin

*  Serumpre-albumin

* Serumtransferrin

STATISTICAL ANALYSIS-

The collected data was revised, coded, tabulated using
Statistical Software SPSS and primer. Quantitative variables
were expressed as mean and SD. Qualitative variables were
expressed as frequencies and percentage. Student t test was
used to compare a continuous variable between two study
groups. ANOVA test was used to compare a continuous
variable between more than two study groups. Post hoc test
Tukey test was used for pair wise comparison. Correlation
analysis using Pearson's method was used to assess the
strength of association between two quantitative variables. A
significance level of P < 0.005 was used.

RESULTS

Basic characteristics of patients included in present study are
depicted in table 1. The mean age of COPD cases was 57.13 +
11.14 years and that of the control group was 54.60 + 13.07
years. Most were males - 90.67 % in the case group and 92 % in
the control group. Most of the COPD cases were smokers with
a mean pack year of 69.70 + 36.16. It was notable that 5 had
history of exposure to smoke and 1 patient was welding worker
by occupation. Mean mid arm circumference and mid thigh
circumference were statistically significant with p value
<0.001 between cases and control groups and had significant
negative correlation with COPD grading. In the biochemical

assessment, serum pre-albumin and serum transferrin level in
COPD case was 15.56+ 3.71, 90.45 +12.32 mg/dl and in the
control group was 24.40 + 4.57, 127.20 + 8.48 mg/dl
respectively. Both are statistically significant with p value
<0.001, but only pre-albumin had significant negative
correlation with COPD grading.

DISCUSSION

COPD is a major cause of morbidity and mortality worldwide,
which leads to premature death from it and from its
complications. Nutritional status in COPD patients cannot be
ignored, as malnutrition has various ill effects on the health of
COPD patients. In the clinical assessment, mid arm
circumference and mid thigh circumference are good
indicators of malnutrition in COPD patients as these are
significantly lower in COPD cases as compared to control
groups. An Indian study done by Panda et al. observed that
63.8 % of COPD had mid arm circumference <24
centimetres.” In an another study, Baccioglu et al. observed
low mid arm circumference and mid arm circumference area
in COPD patients as compared to control groups, but did not
find any significant correlation according to grading of
COPD”. Marquis K et al. observed a significant decrease in
mid thigh circumference using MRI of mid- thigh”. In another
study by Shri krishna et al. using ultra-sonography, they found
lower cross section of rectus femoris muscle in COPD patients
and also observed cross sectional area also decreases
according to severities™. MRI and ultra-sonography are found
to be more accurate, but not cost effective. Our study uses a
simple, cost effective method and observed significant
negative correlation between mid arm circumference and mid
thigh circumference in relation to COPD grading. BODE
scoring system had been used for COPD, where B stands for
BMI. But in our study, BMI was not found to be significantly
different in COPD cases when compared to the control group.
Probable reason would be that the BMI was in lower side in
control group, as is usually found in Indian population.

Pre-albumin is the best parameter in the early detection of
nutritional changes. The level decreases during inflammatory
incidents and also acts as negative acute-phase reactant.”As
pre-albumin has short blood half-life of 24 — 36 hours so
repeated measurements of pre-albumin are useful to measure
both protein depletion and repletion after specific therapy. In
our study, we found significant difference between COPD
cases and control groups in pre-albumin levels. Itoh et al.
observed decrease in serum pre-albumin level as a marker of
malnutrition in COPD patient.” Gil Kanada et al. observed
significant negative correlation of pre-albumin level with
FEV1 and PaO,” To best of our knowledge, no study has
compared the level of pre-albumin with the COPD grading of
patients. In our study, we found significant negative
correlation of pre-albumin level and COPD grading. Thus pre-
albumin may be used as early marker for malnutrition in
COPD patients. Also, it can be used as marker for nutritional
improvement in follow up testing after nutritional
supplementation done in pulmonary rehabilitation programs.
Serum transferrin is a beta-globulin which transports iron in
blood. It is a good index to predict patient prognosis. Blood
half life is about 8 days, thus it is not much useful in early
detection of malnutrition in COPD patients. But, it may be
effective in monitoring medium term effect of nutritional
therapy. However, transferrin levels are significantly
influenced by iron level and infection.”" In our study we
observed significant difference in transferrin levels between
COPD cases and control groups but did not find any
significant correlation with COPD grading. Itoh et al.
observed significant decrease in serum transferrin level in
underweight individuals® but a recent study done by
Cingozler et al found no significant difference in COPD case
and control groups.” Thus, we can say that serum transferrin
levels can be used to detect medium term effects in nutrition
therapy in pulmonary rehabilitation programs.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS * 9



VOLUME-8, ISSUE-6, JUNE-2019 ¢ PRINT ISSN No. 2277 - 8160

CONCLUSION

COPD is a multi system disease with abnormalities in renal
function, malnutrition, osteoporosis and anemia. These are
attributed to the increased level of systemic inflammation in
COPD. Nutritional assessment cannot be ignored in COPD
patients. In the clinical assessment, mid arm and mid thigh
circumference are reliable indicators of malnutrition in COPD
patients, instead of BMI, in Indian population. We propose
MODE(Mid arm circumference & Mid thigh circumference,
airflow Obstruction, Dyspnoea, and Exercise capacity) score
system instead of the BODE index to detect mortality in COPD
patients. For early detection and for assessing the nutritional
therapy response in COPD in pulmonary rehabilitation
program, serum pre-albumin is the best indicator. For
measuring medium term effect of nutritional therapy, serum
transferrin can be used in pulmonary rehabilitation programs.

Table No 1
Baseline characteristics of COPD cases and control groups

Variable Case Control P value

Age 57.13 + 11.14 [54.60 + 13.07 |0.34

M:F ratio 9.7:1 11.5:1 -

DOQI (years) 6.84 + 5.43  |0.43+ 0.27 <0.001

Smoking (pack 69.70 + 36.16 [13.84+ 7.86 <0.001

years)

BMI (kg/m2) 16.92+3.32  [18.75+2.73 0.015

MAC (in cm) 20.79+3.79  |24.56+3.41 <0.001

MTC(in cm) 33.59+4.69 [40.76+4.81 <0.001

Serum Total protein|7.67+0.54 7.53+0.64 0.308

(g/dl)

Serum albumin 3.62+0.62 3.71+0.78 0.533

(g/dl)

Serum pre- 15.56+3.71 24.40+4.57 <0.001

albumin(mg/dl)

Serum transferrin  |90.45+12.32 |127.204+8.48 |<0.001

Tableno 2

Correlation between COPD grade and clinical assessment
BMI MAC MTC

N 75 75 75

R value -0.180 - 0.334 -0.329

P value 0.123 0.003 0.004

Significance |NS S S

There was a strong, negative correlation between COPD
grade to MAC and MTC. Increases in COPD grades were
correlated with decrease in MAC and MTC in COPD patients.
There was no statistically significant correlation between
COPD grading and BMI.
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