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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is systemic disorder which causes autonomic
dysfunction and predisposes patients to cardiovascular mortality and morbidity. FEV1 is a predictor of
cardiovascular events in COPD patients and Baroreflex sensitivity (BRS) is most reliable tool to measure
autonomic dysfunction. There is paucity of literature, revealing the relationship of BRS with disease severity
in COPD patients.

Objective: In our study we intended to assess BRS among different stages of COPD (GOLD CRITERIA)
and also identify the association of BRS with disease severity.

Method: This study was done in collaboration between Department of Physiology & Department of
Pulmonary medicine, JIPMER. It is a descriptive study done on (n=130) male COPD patients. Anthropometric
parameters (height, weight, BMI, W/H ratio), basal parameters, BRS (using Finapres) & PFT (using Spirolab
IIT) parameters were assessed in them. Later, based on the GOLD stage criteria (Mild, Moderate, Severe,
Very severe) they were divided into 4 sub-groups. Data was analyzed by SPSS 16.0 version software.
One-way ANOVA (>2 groups) was used to find any Statistical difference between the groups. Correlations
between the variables were done using Pearson correlation test.

Results: Statistically significant (p<0.05)difference in BRS between different stages of COPD was determined
by Kruskal- Wallis test and the post — hoc (Dunn’s) test revealed that BRS levels were significantly reduced
in very severe, severe and moderate COPD patients when compared to mild COPD patients. Significant
positive Correlation (r=.332, p=0.05) was found between BRS and FEV 1.

Conclusion: Baroreflex sensitivity is reduced in male patients of COPD and BRS correlated with lung
function and disease severity.
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Introduction

Chronic obstructive pulmonary disease (COPD) is
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a lung disease characterized by chronic obstruction of
lung airways which is not entirely reversible.! According
to WHO, the burden of COPD is 65 million around
the world.> COPD was predicted to be the third most
common cause of death by 2020.? In India, burden of
COPD -14.84 million, out of which 2 to 22% are men
and 1.2 to 19% are women.>*

COPD causes deaths in 90% of patients in low-and-
middle-income countries.>> In India, the mortality rate
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of COPD is 64.7% which is highest in the world.®* COPD
is now recognized as the systemic inflammatory disease,
which is known to cause extra pulmonary manifestations
and predispose patients to increased mortality and
morbidity.” The common systemic co-morbid conditions
associated with COPD are cardiovascular diseases
(CVD)® which accounts for 50% of COPD deaths.>%!°
For decades, cigarette smoking was thought to be the
significant risk factor for cardiovascular disease in COPD
. Now studies have proved that COPD is an independent
risk factor for development of cardiovascular disease!? !4
and showed that lower the FEV1, the higher the risk of
CVD in COPD patients.'> This is because the levels of
FEV1 were known to be reduced in low grade systemic
inflammatory conditions such as in COPD.'® Since
low-grade systemic inflammation is associated with
atherosclerosis, reduced FEV1 might be a significant
risk factor for cardiovascular morbidity and mortality,
independent of cigarette smoking, hypertension and
serum cholesterol.!”-'®Lung Health Study showed
that age, male gender, married state, smoking, higher
diastolic blood pressure and reduced pulmonary function
were the most potent cardiovascular risk factors in
COPD, while smoking cessation, education, high forced
expiratory volume in one second (FEV1) and alcohol
use were protective.'!

COPD also increases sympathetic drive and causes
autonomic dysfunction.!®?® This is again a possible risk
factor for CVD in COPD.?! Baroreflex sensitivity (BRS)
is a sensitive indicator of cardiac autonomic function and
also a measure of cardiovascular risk including morbidity
and mortality.>’BRS is defined as the change in interbeat
interval (IBI) in milliseconds per unit change in blood
pressure. Decrease baroreflex sensitivity is reported as
an index of CV risk and several studies have denoted
that BRS is the broadcaster of the CV risk.?*?° To the
best of our knowledge, there is paucity of literature,
revealing the relationship of BRS with disease severity
in COPD patients. Hence in the present study, we
intended to assess BRS among different stages of COPD
(GOLD CRITERIA) and also identify the association of
BRS with disease severity.

Materials and Method

Study Design: This was a cross sectional study
conducted in 130 male COPD patients from January 2016
to July 2017. Sample size was estimated conveniently
based on logistics, time and budget. We have decided to
include 130 male COPD patients attending Department

of Pulmonary medicine during the study period will
be included in the study. It was designed to assess the
pulmonary function tests, baroreflex sensitivity in male
COPD patients and also to correlate BRS with FEV1.
The study was conducted in Department of Physiology,
JIPMER in Collaboration with Department of Pulmonary
Medicine, JIPMER. Before the start of the study,
approval from JIPMER scientific advisory committee
and Institute ethics committee for human studies were
obtained. In the study group, Pulmonary function tests
(using Spirolablll) and Baroreflex sensitivity (using
FINAPRES) were studied. Later, subjects were classified
into four subgroups based on GOLD stage criteria into
mild, moderate, severe and very severe COPD.

Selection of Subjects: Male COPD patients
(GOLD-Stage I-1V) aged between 35-60 years attending
JIPMER pulmonology OPD were included in the study.
COPD patients who cannot maintain oxygen saturation
above 88%, COPD patients with systemic complications
like coronary heart disease, arrhythmia, Stroke and
Alcoholics, Diabetic, hypertensive patients, Tobacco
chewers were excluded from the study. Subjects were
health educated about the disease and are motivated
to know their Disease severity & Cardiovascular risk
associated with their Disease.

Experimental Design: The study was carried out
in pulmonary function testing laboratory and autonomic
function testing laboratory in Department of Physiology,
JIPMER between 9 am to 1 pm. The laboratory
conditions were quiet, the temperature of 25-27* C
and adequate lightening provided. The subjects were
explained clearly about study protocol in their native
language and written informed consent was obtained
from them. The participants were asked to have light
Breakfast around 7 am and come for tests around 9 am
as the subjects will have difficulty in performing PFT
and BRS with the full stomach. The subjects were told
to refrain from smoking, drinking caffeinated beverages
and the morning dose medications for COPD at least
12 hours before the recording. In case of any adversity
in health, such as fever, exacerbation of COPD, poor
sleep or physical discomfort, tests were postponed and
the subjects were asked to report on another convenient
day. Subjects were also asked to stop taking medications
affecting their attention like psychotropic drugs
(sedatives & antihistamines).

Statistical Analysis of Data: SPSS version 19 was
used for statistical analysis. The data were subjected to
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Kolmogorov-Smirnov normality test. The continuous
data such as age, duration of illness, anthropometric
parameters (Ht, Wt, WC, HC, WHR, Wht R), heart and
blood pressure were expressed as mean with standard
deviation and the intergroup differences in mean
between mild, moderate, severe and very severe COPD
groups were compared using Oneway ANOVA test.
BRS was expressed in median with interquartile range
and the intergroup differences between mild, moderate,
severe and very severe COPD groups were compared
using Kruskal- Wallis test. The correlation between BRS
and FEVI1 was done using Spearman correlation test.
The difference was considered statistically significant if
probability of chance was less than 0.05.

Results

All the anthropometric, PFT & BRS, parameters
were assessed in 130 COPD patients after obtaining
informed consent from them and the data were analysed.

Comparison of parameters among different
stages of COPD:

Demographic characteristics: The mean age,
duration of illness, anthropometric indices (height,
weight, BMI, waist circumference, hip circumference,
waist-hip ratio and waist height ratio) of the study group
were given in Table 1.

Heart rate and Blood pressure parameters: The
mean Heart rate, SBP, DBP, PP, MAP of the study group
were given in Table 2.

No significant difference was noted among the four
subgroups of COPD.

Blood  pressure variability = parameters:
Comparison of Blood pressure variability parameters
among patients in different COPD severity groups
was done using Kruskal- Wallis test and the post — hoc
(Dunn’s) test was performed to find the significant
difference among the groups among the BPV parameters,
the BRS levels were significantly reduced (Table-3) in
very severe, severe and moderate COPD patients when
compared to mild COPD patients. Significant negative
Correlation (r=.322, p=0.05) was found between BRS
and FEV1. (Figure 1).

Table 1: Demographic characteristics of study
participants (n=130)

Variables Mean=SD
Age (Years) 53.37+£5.65
Duration (Years) 6.9242.57
Height (cm) 161.33+£7.72
Weight (Kg) 55.06+9.60
BMI (Kg/m?) 21.15+£3.47
Waist (cm) 89.00+8.39
Hip (cm) 108.77+16.02
Waist Hip Ratio 0.82+0.09
Waist Height Ratio 0.55+0.04

The values are expressed in mean with SD

Table: 2 Comparison of Basal heart rate and blood pressure among COPD patients

Cardiovascular Total (n=130) Mild COPD Moderate Severe COPD Very Severe P value*
Parameters (n=18) COPD (n=41) (n=44) COPD (n=27)

HR 76.7+£9.7 67.41+3.43 74.72+ 3.09 78.50+4.77 85.93+4.30 0.002
SBP 120+ 13.8 106.25+ 4.24 116.53+4.85 120.97+5.23 130.58+ 6.05 0.001
DBP 75.9+13.4 66.76+ 3.68 71.25+ 5.44 79.05+ 6.43 86.08+ 4.90 0.004
PP 43.34+9.58 39.49+ 4.45 45.28+ 6.85 41.92+ 8.93 44,49+ 9.21 0.016
MAP 90.9+10.58 79.92+ 3.26 86.35£4.15 93.03+4.36 100.90+ 3.06 0.000

Values are expressed as mean (SD); Comparison of variables between groups done using ANOVA

*p<0.05 is statistically significant among the four groups of COPD

HR: heart rate (bpm); SBP: Systolic blood pressure (mmHg); DBP: Diastolic blood pressure (mmHg); PP: pulse pressure (mmHg);

MAP: mean arterial pressure (mmHg)
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Table: 3 Comparison of blood pressure variability parameters at rest among COPD patients

HRV Total (n=130) Mild COPD Moderate Severe COPD Very severe P value*
Parameters (n=18) COPD (n=41) (n=44) COPD (n=27)

Blood Pressure Variability Parameters

BRS 5.41(2.88) 9.64 (4.97) 6.21 (2.16) 5.07 (2.45) 4.02 (2.21) 0.002

Values are expressed as Median (Interquartile range); Comparison of variables between groups done using Kruskal Wallis test

*p<0.05 is statistically significant among the four groups of COPD
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Figure 1: Linear relationship between FEV, and BRS.

Discussion

In our study population of 130 male COPD patients,
anthropometric parameters such as height, weight,
BMI, waist circumference, hip circumference, waist-
hip ratio and waist height ratio were assessed. Later
the mean height, weight, BMI (20.1, 20.8, 21 and 22,),
waist circumference, hip circumference, waist-hip
ratio (0.81, 0.82, 0.83 and 0.85) and waist height ratio
(0.55, 0.54, 0.55 and 0.55) were compared among the

four subgroups of COPD patients. We found that none
of the anthropometric parameters showed statistical
significance among the four subgroups of COPD
patients. Baroreceptors sense the fluctuation in the blood
pressure based on the stretch produced on the vessel wall.
Baroreflex mechanism would increase parasympathetic
activity and decrease sympathetic activity in response
to an increase in blood pressure.’® In our study, we
measured Baroreflex sensitivity in COPD patients using
FINAPRES.
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In our study, we found decreased levels of BRS
(5.41) in COPD patients when compared with the
previous studies.?’ Decreased BRS is an indicator of
reduced sympathovagal imbalance.?® Our findings were
similar to the study done by D Patakas et al., which
showed that in COPD patients, the responsiveness of
the baroreflex mechanism is reduced in response to
rising in blood pressure.’® However in that study, BRS
was assessed by change in heart rate and blood pressure
induced by injecting phenylephrine. When we compared
BRS levels among four subgroups of COPD patients,
we found that BRS levels were significantly reduced
(p<0.05) in very severe, severe and moderate COPD
patients when compared to mild COPD patients. We
also correlated BRS with disease severity and found that
Baroreflex sensitivity showed a negative correlation with
disease severity. There was linear relationship existed
between BRS and FEV1 (Figure-1). These results
were in accordance with the study done by Christian
F. Clarenbach et.al.”’ Impaired baroreflex sensitivity
increases sympathetic activity, thereby increases CV
risk. Studies done by La Rovere MT et al., Robinson TG
et al., Johansson M et al., showed that BRS is also the
broadcaster of the CV risk.?>?° Increased sympathetic
activity was again confirmed with significant increase
(p<0.05) in rest DBP and HR as the disease severity is
increased. So, COPD patients with reduced BRS have
reduced sympathovagal regulation and are prone to CV
risk. The risk increases as the severity of the disease is
increased.

Conclusion

From the present study, we conclude that in COPD
patients, as the disease severity increases, the levels of
BRS were decreased. BRS is associated with COPD
disease severity.
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