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Abstract

Background: Patients with COPD are at chronically high risk of nutritional deficiency. ldentifying chronic obstructive pulmonary disease
(COPD) patients with malnutrition is important to prevent associated mortality due to poor pulmonary function. The present study was carried out
with an aim to evaluate the nutritional status of patients with COPD and correlate it with COPD severity. Methodology: This was a prospective
observational study conducted on fifty three patients admitted with the diagnosis of COPD at a tertiary care hospital in central India from
November 2019 to May 2021.Severity of COPD was assessed using spirometry tests GOLD 2019 criteria. Anthropometric measurements and
biochemical tests were also conducted in all subjects. Association between MNA scores (Nourished, At risk, Malnourished) and BMI was tested
for statistical significance. Results: A positive correlation between nutritional status (MNA score) and severity of COPD was seen (R? = 0.622; p
=0.01). Majority of the COPD patients were either malnourished (47.2 %) or at risk of malnutrition (41.5 %). Mean BMI was significantly lower
in malnourished cases (16.4+0.73) as compared to at risk and nourished cases (18.33+1.3&18.1+1.3p<0.05). Mean length of hospital stay was
least in nourished patients (6.8 +3.5days) and maximum in malnourished patients (17.3 +7.0 days) p=0.001.Conclusion: Majority of the COPD
patients were malnourished or at risk of malnutrition. Malnourished patients had more severe disease than “at risk” and nourished COPD patients.
Malnourished patients had longer length of hospital stay and higher readmission rate compared “at risk” and “nourished’’ patients.
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Introduction

Patients with COPD are at chronically high risk of nutritional
deficiency [1,2]. Malnutrition associated with advanced lung disease,
known as the ‘pulmonary cachexia syndrome [3] has been shown to
enhance dyspnoea severity; reduce exercise tolerance, skeletal muscle
strength and endurance; and significantly affect quality of life.
Malnutrition leads to increase exacerbations[9]. Nutritional deficiency
is observed in 15% cases of ambulatory COPD patients and 35 to
60% in COPD hospitalized patients[10]. Optimal nutritional status
should help to improve the COP general condition, respiratory
muscle function and overall sense of well-being necessary to delay the
devastating negative consequences that characterize a ‘wasting
disease’[4].

No such studies in central India on the use of MNA score in COPD
patients have been published to date. The present study was
undertaken to assess the nutritional status of COPD patients using
MNA score and to correlate this with disease severity.

Material and methods
Study design
This was a prospective observational study.
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This study was conducted over a period of 18 months between
November 2019 to May 2021 at tertiary care hospital in central India.
Clearance was obtained from Institutional Ethical committee. A total
of fifty three COPD patients aged 40 years and above, presenting to
the Pulmonary Medicine department, and fulfilling the COPD
diagnostic criteria according to GOLD 2019 criteriaguideline 2019[1]
were evaluated.

Inclusion criteria

COPD patients aged 40 —70 years were included. Cases was
diagnosed clinically, radiologically and through spirometry. Severity
were of COPD was assessed using the GOLD 2019 criteria.

Exclusion criteria

Patients with any other co-morbid condition that could affect
nutritional status i.e thyroid problems, diabetes mellitus, cancer,
congestive heart failure, bronchial asthma, bronchiectasis, ,interstitial
lung disease,CVA and those requiring surgery etc were excluded
from the study .

After general, respiratory examination and chest x ray spirometry was
performed shortly after admission. Patients were encouraged to
undergo spirometry according to accepted standards[13]. but this was
not always possible given their acute illness. Forced expiratory
volume in 1 s (FEV1)% predicted was noted . Minimal Nutritional
Assessement  questionnaire  MNA score developed by Nestle
Nutrition Institute, Switzerland[5] . used for applying MNA was that
systematized by Beck Am et al[11]. On the basis of the MNA
findings, patients were categorized as nourished (MNA score 24-40),
At risk of malnutrition (MNA score 17-23.5) and malnourished
(MNA score <17).Anthropometric parameters height, weight, body
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mass index (BMI), mid-upper arm circumference (MUAC) and waist
circumference (WAC) were recorded in all patients. A standard
protocol for anthropometric measurement as given by the US National
Centre for Health Statistics was followed[14]. Biochemical
assessments was in all patients. Total protein and serum albumin test
were performed at the Central Laboratory of the People’s Hospital.

Statistical analysis

Results

Data was compiled using MS Excel and analysed using IBM SPSS
software version 20. Categorical data was expressed as frequency and
proportions whereas numerical data was expressed as mean and SD.
Severity of COPD was assessed in relation to nutritional status using
chi square test. One way ANOVA was used to determine whether
various degrees of nutritional status correlates with severity of COPD
as data was normally distributed. Chi square test was used to compare
length of hospital stay and number of readmissions in COPD patients
with various degrees of malnutrition. P value less than 0.05 was
considered statistically significant.

From November 2019 to May 2021 fifty three patients of COPD were evaluated.
Table 1:Baseline characteristics of Patients

Baseline variables Frequency (n=53) Percentage
Age (years) <50 10 18.9
51-60 14 26.4
61—70 18 34
>70 11 20.8
Mean 61.74 + 10.94
Gender Male 48 90.6
Female 5 9.4
Smoker No 11 20.8
Yes 42 79.2
Clinical features Shortness of breath 50 94.3
Chest pain 32 60.4
Sputum 30 56.6
Anthropometry Height (cm) 169+9.9
Weight (kg) 50.1+5.9
BMI(kg/m?) 17.4+1.4
Mid arm circumference (cm) 8.8+3.8
Waist circumference (inches) 30.06+1.96
Investigations Protein (mg/dl) 5.92+0.83
Albumin (mg/dl) 2.81+0.68
FEV1% Predicted 53.87+13.3
SPO2 Room air (%) 88.06+2.6

Table 1: shows characteristic COPD patients. Fifty three COPD patients were evaluated between November 2019 to May 2021 with mean age of
patients was 61.74 £ 10.94 years. Majority of the patients were between 61 to 70 years of age (54.8%). 90.6% of the COPD patients were males
. More than three quarters had history of smoking. Majority of the COPD patients had shortness of breath was the commonest symptom followed
by (94.3%), chest pain (60.4%) and sputum production (56.6%). Mean BMI was 17.4+1.4kg/m2. Mean Mid arm circumference and Waist
Circumference were 18.81+3.78 cm and 30.06+1.95 inches respectively. Mean FEV1% Predicted was 53.87+13.28. Mean SpO, on room air was

88.09+2.58 %.
Table 2: Association between nutritional status (MNA score) and severity of COPD
MNA score Severity of COPD
Mild Moderate Severe Very severe
GOLD1 | GOLD?2 GOLD 3 GOLD 4
24 — 40 (Nourished) 2(33.3) 4 (66.7) 0(0) 0(0)
17 — 23.5 (at Risk) 0(0) 21 (95.5) 1(4.5) 0(0)
< 17 (Malnourished) 0(0) 2(8) 17 (68) 6 (24)
P value 0.01

Table-2 Shows association between nutritional (MNA score) status and severity of COPD . With worsening MNA score COPD severity increased

Table 3: Association between nutritional status (MNA score) and Anthropometric variables

Anthropometric variables MNA score P value
24-40 (n=6) 17 - 23.5 (n=22) <17 (n=25)
Nourished At risk Malnourished

Height (cm) Mean 160.5+9.25 166.3+10.7 163.4+6.9 045
95% ClI 150.8-170.2 161.6-171.1 160.5-176.3 )

Weight (kg) Mean 47.347.3 51+7.5 50.04+3.8 0.420
95% ClI 39.7-54.9 47.7-54.3 48.5-51.6 )

BMI (kg/m?) Mean 18.1+1.3 18.33+1.3 16.4+0.73 0.001
95% ClI 16.7-19.4 17.8-18.9 16.1-16.7 )

Mid arm circumference (cm) Mean 15.542.2 19.4+3.6 19.143.9 0.071
95% ClI 13.2-17.8 17.8-20.9 17.5-20.8 )

Waist circumference (inches) Mean 28.8+1.5 30.4+1.7 30.04+2.2 0.219
95% ClI 27.3-30.4 29.7-31.2 29.1-30.9 )
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Table-3 Shows association between Nutritional status and Anthropometric variables . Mean BMI was significantly lower in malnourished cases
(16.4+0.73) as compared to at risk and nourished cases (p<0.05). We observed no significant difference in other mean anthropometric variables in

patients with respect to various nutritional status (p>0.05)

Table 4:Association between severity of COPD and investigational parameters

Investigations Severity of COPD P value
Mild (n=2) | Moderate (n=27) Severe (n=18) Very severe (n = 6)
Protein Mean 6.17 £0.75 6+1.41 5.96 +0.89 5.78 +0.73
(mgy/dl) 95% 0.78
cl 53-6.9 -6.7-18.7 56-6.3 54-6.1
Albumin Mean 3+0.63 2.93 +0.67 2.61 +0.69 2.50 +0.71
(mgy/dl) 95% 037
cl 23-36 26-3.1 22-29 -3.8-8.8
FEV1% Mean 73.50£0.71 61.85 +7.31 46.89 £2.86 29.67 £0.82
i 0,
Predicted | 111-878 58.9 - 64.7 454-483 28.8-305 001

Table -4 Shows association between severity of COPD and investigational parameters. Mean FEV1% Predicted lower in very severe stage of

COPD. (p<0.05).

Table 5: Association between nutritional status (MNA score) and annual hospital readmissions .

MNA score Number of Annual readmissions
1-2 >3
24 — 40 (Nourished) 0(0) 0(0)
(n=6) 6 (100)
17 — 23.5 ( at Risk) 0(0)
(n=22) 21 (95.5) 1(4.5)
< 17 (Malnourished) 10 (40)
(n=25) 4 (16) 11 (44)
P 354
P value 0.01

Table 5 Shows association between nutritional status (MNA score) and hospital readmissions. Patients with MNA score of 17 or more (“at risk”
or “nourished”) had no or low hospital readmission over one year period. 21 out of 25 malnourished patients were readmitted during the same
period. With worsening of nutritional status the number of hospital readmissions increased.

Table 6: Association between nutritional status( MNA score) and length of hospital stay

MNA score
Mean 95% CI P value
24 — 40 (Nourished) 6.8 435 32-105
(n=6) T ) )
17 — 23.5 (At risk) 84423 7394 0.001
(n=22) T T
< 17 (Malnourished) 173470 | 14.4-202
(n=25) T ) )

Table 6 Shows association between nutritional status (MNA score) and length of hospital stay. Mean length of hospital stay was least in
nourished patients (6.8 +3.5days) and maximum in malnourished patients (17.3 +7.0 days). Mean length of hospital stay increased with
worsening nutritional status .The association in between length of hospital stay and malnutrition was statistically highly significant (p<0.05).

Discussion

We did this study to evaluate the nutritional status in COPD patients
and correlate it with COPD severity. A total of fifty three COPD
patients were evaluated with Mean BMI (16.4+0.73)  was
significantly lower in malnourished patients ( MNA<17) as compared
to ‘at risk’(MNA 17-23.5) and ‘nourished” patient (MNA 24-40)
(p<0.05) . We did not observe any difference in Weight, Mid Arm
Circumference and Waist Circumference in patients with respect to
MNA scores (p>0.05) . Being a hospital based study, 96% of our
patients had severe to very severe disease. With worsening nutritional
status GOLD severity of COPD increased. Out of 25 malnourished
patients (MNA <17) , 23 were in GOLD stage 3 and 4 . On the other
hand, only 1 out of 22 “at risk” patients (MNA 17-.23.5) was in
GOLD stage 3 and 4. Similarly, in nourished patients (MNA 24-40),
GOLD severity was either 1 or 2.

In the study by Yuceege M B et al[15] (2013) malnourished patients
had lower FEV, , FVC , and PEF compared to those without
malnutrition but the difference was not statistically significant. Mean
BMI was significantly lower in very severe and severe COPD as
compared to mild and moderate cases (p<0.05). We did not observe
any significant difference in mean Weight, Mid Arm Circumference

and Waist Circumference with respect to severity of COPD
(p>0.05). Yazdanpanah L et al[16] and Leila Y et al[17] found that
body mass index , Mid-Arm Muscle Circumference, Triceps skin
fold thickness and Fat-Free Mass did not change significantly with
severity of COPD. Chaudhary et al[20] showed that mean arm
circumference and mean calf circumference declined significantly
with increased severity of COPD (p<0.001).

Patients with MNA score 17 or more had no or low hospital
readmissions in a one year period. Nourished patients with MNA 24-
40 did not have readmissions. Only one “at risk” patient MNA 17-
23.5 was readmitted. Patients with MNA score <17 (malnourished)
had repeated admissions. Out of the 25 malnourished patients, 21
were readmitted in the following one year. 40% were re-admitted 3 or
more times and an equal number, 1 — 2 times. Ting et al[19] found
higher 28 days hospital readmissions in malnourished patients.
Snider et al[20] gave Oral nutritional supplements to malnourished
COPD patients and found that supplements decreased hospital length
of stay and risk of 30-day hospital readmissions . Zapatero et al[21]
also found higher risk of 30 days hospital readmissions in
malnourished patients. Practically no patient in our study had re-
admission within 30 days. Hence, we studied readmissions over one
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year. Nutritional status has been observed as an important predictor of
outcome in admitted COPD patients. As the nutritional status
declined, recovery was slower. Mean length of hospital stay was
highest in malnourished patients (MNA <17) at 17 .3 + 7 days . “At
risk (MNA score 17-23.5) and “nourished” patients(tMNA 24-40) had
significantly less length of hospital stay (8.4+ 2.3 days and 6.8+3.5
days respectively) . Ting et al[19] found that malnourished patients
had longer length of hospital stay than those who were
undernourished (8.9 days vs 5.6 days, p <0.05) . Maia et al assessed
nutrition in respiratory patients including lung Ca, Asthma,
Pneumonia , TB, COPD and found that patients with high under
nutrition risk had longer length of hospital stay, with approximately
50% of patients discharged to home only after 14 days of
hospitalization (p < 0.001) . On the other hand, patients with low
under nutrition were discharged to home after a median of 10 days
(14 days vs 10 days, p <0.006 respectively) .In a cohort study done
by Georgia et al the mean hospital length of stay for malnourished
patients was almost four times higher than that of well nourished
COPD patients (14.1 days vs 3.7 days)[20,21]

Limitations of the study

Our study had certain limitations

1. We recorded all admissions occurring in our hospital. It is
possible that a few patients were admitted with COPD
exacerbation at some other hospital without our knowledge

2. Many patients could not be contacted on telephone as they did
not own a telephone.

3. The study was interrupted by the COVID pandemic. Hence,
many patients could not be followed up during this period.

Conclusion

Our study concluded that majority of the COPD patients were
malnourished or at risk of malnutrition. Malnourished patients had
more severe disease that “at risk” and “nourished” COPD patients.
Malnourished patients had longer length of hospital stay and higher
readmission rate compared to “at risk” and “nourished” patients.
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