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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is the name of a group
of chronic and slowly progressive respiratory disorders characterized by reduced maximal
expiratory flow during forced expiration.

Aim/Objectives: To assess lung function and cardiac function in COPD patients and
to correlate the severity of COPD and cardiac dysfunction.

Materials and Methods: A Hospital based cross sectional study of inpatient and
outpatient in department of Pulmonary Medicine of Chalmeda Anand Rao Institute of
Medical Sciences.

Results: Among 100 patients with COPD, maximum patients- 36% were found to be in
Stage II and majority (82%) were males with mean age between 50 — 80years. The mean
BMI was less in severe and very severe COPD compared to mild stage. Increase in the
duration of illness was associated with more severe disease. ECG abnormalities were found
in 49% of the patients. The frequency of pulmonary hypertension in various stages of
COPD from Stage I to stage IV was 8%, 47.2%, 57.1% and 90%. The incidence of systolic
dysfunction was found in 12% and diastolic dysfunction was found in 41% of the patients.

Conclusion: In our study, majority of the patients belonged to the moderate, severe
and very severe stage of COPD according to GOLD staging. Increase in severity of COPD
was associated with an increase in pulmonary artery pressure. A significant increase in the
incidence of diastolic dysfunction or severity of diastolic dysfunction in comparison with
the severity of COPD could not be found in our study. Diastolic dysfunction was found in
patients even with normal pulmonary artery pressure.

Keywords: Chronic obstructive pulmonary disease (COPD), ECG, pulmonary artery
pressure, diastolic dysfunction

the most common etiological agent. The comorbid
conditions, along with pulmonary manifestations, pose

Chronic obstructive pulmonary disease (COPD) is the
name of a group of chronic and slowly progressive
respiratory disorders characterized by reduced maximal
expiratory flow during forced expiration.!!l It is now
considered a systemic disease with widespread
extrapulmonary manifestations. Risk factors for COPD
are a complex interaction of genetic factors and many
environmental exposures, with cigarette smoking being
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additional problems in the management of the disease.

COPDis a common and preventable disease that has great
implications on global health. Itis the fourth leading cause
of death world over, exceeded only by myocardial
infarction, malignancy and stroke.”! GOLD guidelines
include “significant extrapulmonary effects” to the
definition of COPD, indicating that COPD can be
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considered a multicomponent disease with marked extra
pulmonary effects.” In India it is estimated that there are
around 1.49 crore chronic cases of COPD in the age group
of 40 years and above.*!

COPD is characterized by slowly progressive air flow
obstruction, dyspnea and exercise limitation and
pulmonary arterial hypertension is its major
cardiovascular complication.?!

Right ventricular (RV) dysfunction is common in patients
with COPD especially in those with low oxygen
saturation. It occurs in up to 50% of the patients with
moderate to severe COPD.[!

Abnormal patterns of left ventricular diastolic filling is
reported in patients with increased right ventricular
pressure’! / or volume!® load, indicating that left
ventricular filling dynamics may be influenced by right
ventricular loading conditions.

Recently, several studies have demonstrated that COPD
patients have increased arterial stiffness, which may
explain the epidemiological link between reduced FEV1
and cardiovascular mortality.

Chronic heart failure is also common amongst COPD
patients and in a recent study over 20% of patients were
found to have undiagnosed left ventricular failure by
magnetic resonance imaging.

MATERIALS AND METHODS

A Hospital based cross sectional study was carried out at
Chalmeda Anand Rao Institute of Medical Sciences,
Karimnagar over a periods of 18 months from January
2018-June 2019.

Patients presenting to pulmonary medicine outpatient
department and inpatient of our hospital were included
in the present study. A pre-structured proforma was used
to collect the baseline data.

Inclusion criteria

All patients diagnosed as COPD based on GOLD
guidelines 3 presenting to Chalmeda Anand Rao Institute
of Medical Sciences Hospital. The diagnosis of COPD was
done based on clinical history, examination and
pulmonary function tests and staging was done as per
GOLD criteria.

e Dyspnoea: Progressive (worsens over time)
Persistent (present every day)

¢  Chronic cough: maybe intermittent or may be
unproductive.

e  Chronic sputum production.
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e Exposure to risk factors: Tobacco smoking,
Occupational chemicals and gases Outdoor air
pollution Indoor air pollution

° Spirometry: Post bronchodilator FEV1/FVC <70%.
No post bronchodilator response with inhaled
salbutamol.

Exclusion criteria

e Age<18years

e  Valvular Heart Disease

e  Cardiomyopathy

e  Rheumatic Heart Disease

e [IHD

e Diabetes mellitus

*  Hypertension

e Critically ill

Procedure

The patients were subjected to pulmonary function tests
using diagnostic spirometer and ECHO using a Phillips

HD 7XE 2-D echo machine to stage severity of COPD and
to assess cardiac function.

Ethics approval

The study was approved by the Institute ethics committee,
Chalmeda Anand Rao Institute of Medical Sciences,
Karimnagar. The selected patients were briefed about the
study and an informed, written consent was obtained.

STATISTICAL ANALYSIS

One way ANOVA was used for multiple simultaneous
group analysis. Ci-square analysis was used for
categorical data analysis. A p-value of=0.05 was
considered as statistically significant. SPSS 18 was used
for statistical analysis.

RESULTS

The present study was conducted among 100 patients
with chronic obstructive pulmonary disease, attending
medical outpatient department or admitted in wards of
Chalmeda Anand Rao Institute of Medical Sciences,
Karimnagar.

Table 1: Distribution according to severity of COPD

COPD stages | Number of patients | % of patients
I 25 25%
Il 36 36%
1 28 28%
v 11 11%
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In our study, maximum patients- 36% were found to be
in Stage II. 28% belonged to stage III, 25% to stage I and

Table 2: Sex distribution

11% to stage IV . Sex No. of patients
Female 18
COPD prevalence is higher among males. All stages are
. Male 82
more prevalent in males (Table 2)
COPD
Sex
] 1] v
No. % No. % No. % No. %
F 10 40% 6 16.7% 2 7.1% 0 0.0%
M 15 60% 30 83.3% 26 92.9% 11 100.0%
Table 3: Age distribution
Age
COPD
Number of Patients Mean Minimum Maximum Standard Deviation
I 25.0 59.8 47.0 67.0 6.1
Il 36.0 66.6 49.0 83.0 7.2
1] 28.0 69.4 49.0 82.0 8.5
v 11.0 67.0 55.0 80.0 7.7
Table 4: BMI distribution
BMI distribution
COPD
Number of Patients Mean Minimum Maximum Standard Deviation
I 25.0 237 17.6 35.5 5.1
Il 36.0 22.4 17.4 34.2 4.7
I 28.0 21.2 17.6 28.6 3.2
v 11.0 22.9 16.9 334 5.7
Table 5: Duration illness and severity of COPD
COPD stages p-value
| 1l n v Overall significance
Number of patients 26.00 35.00 29.00 10.00
Mean (years) 431 6.03 7.86 8.40
Minimum (years) 1.00 4.00 3.00 4.00 <0.001
Maximum (years) 8.00 10.00 15.00 18.00
Standard deviation 2.09 1.40 3.07 4.30
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Table 6: ECG changes
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COPD
ECG
Categories I I i v
Number of | Percentage | Number of | Percentage | Number of | Percentage | Number of | Percentage
patients |of patients | patients |of patients | patients |of patients | patients |of patients
Normal 12 48% 19 52.7% 15 53.5% 5 50.0%
P pulm 2 8% 6 16.6% 8 28.5% 3 30.0%
R/S
Ve<1 1 4% 4 11.1% 0.0% 1 10.0%
RBBB 1 4% 1 2.7% 1 3.5% 0.0%
LBBB 1 4% 1 2.7% 0.0% 10.0%
LVH 1 4% 1 2.7% 1 3.5% 10.0%
Rt axis
D 1 4% 2 5.5% 2 7.1% 0.0%
sinus
tach 5 20% 2 5.5% 1 3.5% 0.0%
ST-T
Abn 1 4% 0.0% 0.0% 0.0%
Table 7: Pulmonary artery pressure distribution
COoPD
PAP | 1 1] v
No. [Mean| Min |Max std No. [Mean| Min |Max std No. [Mean| Min |Max std No. [Mean| Min |Max std
dewv. dev. dew. dev.
N 23 (214 | 18 |24 |17 |19 |24.0| 20 | 28 | 3.3 | 12 (281 26| 29| 10| 1 |29 |29 | 29
Mild 2 |357]32 |40 | 4.0 417|136 | 48 | 35| 3 |483| 48| 49| 06| 0 | O 0 0
Mod 589| 52 | 66 | 53| 11 |64.7| 59| 70 | 34| 4 (667 62 | 70| 4.2
Sev 2 |73.0| 72| 74| 14| 6 (758 72 | 80| 3.6
P-value COPD | P-value COPD | P-value COPD | P-value COPD | P-value COPD | P-value COPD
category category category category category category
land Il land Il land IV Iland Il Il and IV Il and IV
PAP 0.002469 <0.0001 <0.0001 0.036086 <0.0001 0.000369
Table 8: EF and COPD stages
COPD
PAP | ] n v
No. [Mean| Min | Max std No. [Mean| Min |Max std No. [Mean| Min [ Max std No. [Mean| Min |Max std
dew. dev. dew. dev.
Abn 3 |51.3(51.0|52.0|0.6 | 3 [48.048.0|48.0 5 |48.5|46.0| 52.0| 2.5 51.0 {50.0| 52.0| 1.4
N 22 |60.7 |58.0(66.0 2.4 | 33 |61.9(58.0(68.0|2.9| 23 |61.6|57.0/68.0| 2.8 62.5|58.0| 68.0/ 4.0
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In the present study, Mean age range in stage I COPD
was 59.8+ 6.1 years. Mean age range in stage II COPD
was 66.6x 7.2 years. Mean age range in stage III COPD
was 69.4+ 8.5 years. Mean age range in stage IV COPD
was 67.0+ 7.7 years (Table 3).

The distribution of BMI among various stages of COPD
is as follows:

The mean BMI among stage I was 23.7+ 5.1kg/m2The
mean BMI among stage Il was 22.4+ 4.7kg/m2. The mean
BMI among stage III was 21.2+ 3.2kg/m2 .

The mean BMI among stage IV was 22.9+ 5.7kg/m?2.
There was no statistical difference in mean BMI among
various stages of COPD (Table 4).

The mean duration of illness in stage I COPD patients
was 4.31+ 2.09 years. The mean duration of illness in Stage
I COPD patients was 6.03+ 1.40 years. The mean dura-
tion of illness in Stage III COPD patients was 7.86+ 3.07
years.

The mean duration of illness in stage IV COPD patients
was 8.40+ 4.30 years. On analysis, the mean duration of
illness and severity of COPD was found to be statisti-
cally significant with a p value of <0.0001(Table 5).

Only 49% of patients in the study had ECG abnormali-
ties. The most common abnormality in stage I COPD was
sinus tachycardia. In stage II COPD, stage III and stage
IV the most common abnormality was P pulmonale
(Table 6).

Table 9: LV diastolic dysfunction and COPD

Stage I COPD- 23 patients had normal PAP. 2 patients
(8%) had mild pulmonary artery hypertension with a
mean PAP of 35.7+4.0 mmHg.

Stage II COPD- 18 patients had normal PAP. 17 patients
(47.2%) had elevated PAP. 9 patients had mild pulmonary
hypertension with a mean PAP of 41.7+ 3.5 mmHg. 8
patients had moderate pulmonary hypertension with a
mean PAP of 58.9+ 5.3 mmHg.

Stage III COPD- 12 patients had normal PAP. 16 patients
(57.1%) had elevated PAP. 3 patients had mild pulmonary
artery hypertension with PAP of 48.3+ 0.6 mmHg.

11 patients had moderate pulmonary hypertension with
PAP of 64.7+3.4mmHg. 2 patients had severe pulmonary
hypertension with mean PAP of 73+1.4 mmHg.

Stage IV COPD- 10 patients (90%) had elevated PAP. 4
patients had moderate pulmonary artery hypertension
with PAP of 66.7+4.2 mmHg. 6 patients had severe
pulmonary artery pressure with 72+ 3.6 mmHg.

The mean PAP was found to be statistically significant
among various stages of COPD from stage I to IV with a
statistical significance of 5% and p values of 0.002469,
<0.0001, 0.036086 and 0.000369 ( Table 7).

Abnormal ejection fraction which is indicative of systolic
function was found in 14% of the cases. Ejection fraction
abnormality was low among various categories of COPD
and significance could not be tested (Table 8).

COPD
| 1} 1] \}
No. % No. % No. % No. %
Dsy Ab 17 68% 21 58.3% 15 53.5% 6 54.5%
Mild 20% 22.2% 32.1% 2 18.1%
Mod 12% 5 13.8% 10.7% 3 27.2%
Sev 0.0% 5.5% 3.5% 0 0.0%

Diastolic dysfunction| Number of patients | % of patients
Abnormal 41 41%
Normal 59 59%

In our study 41% of patients had abnormal diastolic
function. Mild diastolic dysfunction was the most
common abnormality among all stages of COPD. Severe

diastolic dysfunction was found in moderate and severe
stages of COPD (Table 9).

It was found that 15 patients (36.5%) with abnormal LV
diastolic dysfunction had normal pulmonary pressure.

26 patients had increased pulmonary artery pressure. 14
patients (34.1%) with diastolic dysfunction had moderate
pulmonary hypertension (Table 10).
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Table 10: Diastolic dysfunction and PAP

Raj Kumar K et al

Diastolic dysfunction
PAP Abnormal Normal Total
Number of patients % of patients Number of patients % of patients
Normal 15 36.5% 40 67.7% 55
Mild 8 19.5% 6 10.1% 14
Moderate 14 34.1% 15.2% 23
Severe 4 9.7% 4 6.7% 8
Total 41 59 100
DISCUSSION statistically significant relation between duration of illness

The present cross-sectional clinical study was undertaken
in Chalmeda Anand Rao Institute of Medical Sciences, to
study lung function in 100 patients of COPD and classify
the disease according to severity based on GOLD criteria.
Cardiac function was also assessed in these patients by
means of ECHO.

Whether any relation between severity of COPD and
cardiac dysfunction existed was studied.

Out of the 100 patients majority of the patients (36%) were
in Stage II COPD. 75% of patients were between stage 11
and IV. This is accordance to the BOLD study® which
showed that the prevalence of higher stages of COPD
was increasing across the world.

The male to female ratio in the present study was 4.5:1.
There was a statistically significant difference in the sex
distribution of severity of COPD, with 18% of patients
being females.

Severe and very severe disease was more common in
males. Recent population based studies like the GOLDEN
study” have shown similar results. This may be
attributed to less exposure to tobacco smoke among
females.

The mean age distribution in our study was as follows:

Mean age range in stage I COPD was 59.8+ 6.1 years,
stage II COPD was 66.6+ 7.2 years, stage 1Il COPD was
69.4+ 8.5 years and stage [V COPD was 67.0+ 7.7 years.
This is in accordance to a study by Vilkman et al™ which
showed that the incidence and need for hospital treatment
for COPD increased rapidly after the age of 50 years.

In our study the mean BMI was less in severe and very
severe COPD compared to mild stage. However there
was no statistically significant difference in mean BMI
among various stages of COPD. This is consistent with a
study conducted by Vestbo, etal’?. There was a

and severity of COPD in our study.

Increase in the duration of illness was associated with
more severe disease. This has been observed in various
other studies and has been attributed to increase in the
number of inflammatory cells as the disease progresses,
as was reported by Jeffery, et al.l'¥!

49 patients in our study had ECG abnormalities. 19
patients had p pulmonale, 6 patients had R/S ratio in
V6<1 and right axis deviation was present in 5 patients.
ECG abnormalities were not found to increase with
severity of COPD.

Table 11: Incidence of P pulmonale in comparison with
other studies

Study Incidence
Spodick et alt*¥ 14%
Bossonel™ 20%
Nalabothu S K¢ 28%
Present study 19%
Study Incidence
Spodick et all*¥ 65%
Present study 6%
Right axis deviation:

Study Incidence
Padmavathit”! 43.4%
Guptal*® 33.3%
Present study 5%
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Sinus tachycardia was present in 8% of the patients. The
difference in the incidence of ECG changes in our study
compared to other studies may be due to variation in the
sample size and variation in number of patients in
different categories of COPD.

In our study it was found that increase in severity of
COPD was associated with an increase in pulmonary
artery pressure and this was statistically significant. The
frequency of pulmonary hypertension in various stages
of COPD from Stage I to stage IV was 8%, 47.2%, 57.1%
and 90%. These frequencies are comparable to studies by
NK Gupta, et al ™! and Higham MA.?%

Previous studies showed the incidence of severe
pulmonary hypertension in COPD to be around 1-3%.
But in our study it was 8%. This may be due to small
study population comprising of more number of severe
and very severe cases of COPD.

LV systolic function was measured in our study using
ejection fraction. The incidence of systolic dysfunction
was found in 12%. The incidence of systolic function in
various other studies ranged from 4%-32%

Left ventricular diastolic dysfunction was present in 41%
of patients in our study. In a recent Indian study by NK
Gupta!, the incidence of diastolic dysfunction was found
to be 47.5%. Various other studies by Steele, et al*!!, Berger
et al® have shown incidence between 54%-92%. The
varied differences can be attributed to methodological
differences in assessment of diastolic dysfunction and
characteristics of the patient (age, sex, severity of COPD)
selected for the study.

There was no significant difference in the occurrence of
diastolic dysfunction among various stages of COPD in
our study.

In our study it was found that 26 patients with diastolic
dysfunction had abnormal pulmonary artery pressure.
The abnormal pulmonary artery pressure through
chronic hypoxia may lead to abnormalities of myocardial
relaxation, lung hyperinflation, distension and stiffness
of parietal pleura, ventricular interdependence.

CONCLUSION

A total of 100 patients of COPD were studied, majority
belonged to the moderate, severe and very severe stage
of COPD according to GOLD staging. The majority of
the patients were male (82%), with mean age between
50-80 years. Electrocardiogram abnormalities were found
in 49% of the patients. Increase in severity of COPD was
associated with an increase in pulmonary artery pressure.
Diastolic dysfunction was found in 41% of the patients.

A significant increase in the incidence of diastolic
dysfunction or severity of dysfunction in comparison with
the severity of COPD could not be found in our study.
Diastolic dysfunction was found in patients even with
normal pulmonary artery pressure. This is contrary to
the belief that diastolic dysfunction is always associated
with increase in pulmonary artery pressure. Hence, in
an ideal set up, screening for cardiac dysfunction must
be done in all patients of COPD. This would assist in early
diagnosis of such condition, treatment and improvement
in quality of life among these patients.
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