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A bstract

Study was undertaken to compare the Echocardiographic changes,
with respect to severity of the disease and to observe its association
with right ventricular dysfunction, so that the patients can be
identified at an earlier stage of the disease. Total of 59 patients
confirmed by clinical history, chest radiology, and spirometry were
selected and diagnosed as COPD. Patients with history of other lung
disease, primary cardiac disease and systemic disease that can cause
pulmonary hypertension were excluded. Subjects were further
classified according to GOLD guidelines and subjected to resting 2D
Transthoracic ~ Doppler  echocardiography.  Echocardiography
reviewed to assess the pericardium, valvular anatomy and function,
left and right side chamber size, Pulmonary artery systolic pressure
and cardiac function. Patients with moderate, severe, and very severe
obstruction were 12/59 = 20.3%, 24/59 = 40.6%, and 23/59 = 38.6%,
respectively. Pulmonary Hypertension defined as Pulmonary artery
systolic pressure (PASP) > 30 mmHg was seen in 21 patients (21/59
= 35.6%). Frequencies of Pulmonary Hypertension in moderate,
severe, and very severe obstruction were 1/12 (8.3%), 6/24 (25%),
16/23 (69.5%), respectively. Significant association was seen between
FEV1 (Forced Expiratory Volume in one second) P-value=0.035,
FVC (Forced Expiratory Volume) P-value=0.001 and Pulmonary
artery systolic pressure. We found an association of FEV1 %
predicted, FVC% predicted with pulmonary arterial systolic pressure.
Furthermore, FEV1 and FVC are associated with an increased risk of
pulmonary hypertension. The implications of these findings may be
important in the development of new diagnostic algorithms and
treatment regimes.
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Introduction

As defined by the Global Initiative for Chronic obstructive

pulmonary disease (GOLD),1 Chronic Obstructive Pulmonary
Disease (COPD) a common preventable and treatable disease, 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. Exacerbations and comorbidities contribute to
the overall severity in individual patients. WHO predicts that
COPD will become the third leading cause of death (currently
fourth) and fifth leading cause of disability (currently twelfth)

worldwide by year 2020.2

Subjects and Methods:

A total of Fifty-nine patients of COPD confirmed by clinical
history, radiology of chest, and pulmonary function test was
selected from pulmonary medicine department of R.D.Gardi
Medical College, Ujjain. In our study, Patients with history of
chronic lung disease other than COPD, Active Pulmonary
Tuberculosis, hypertension, any known primary cardiac disease,
systemic disease that can lead to pulmonary hypertension, and
patients who were unable to perform spirometry were excluded
from the study. CECT was done to rule out pulmonary vascular
alteration.

All selected patients were subjected to routine investigations,
including complete blood count, blood urea, serum creatinine,
blood sugar, electrocardiography, etc on, as needed basis.

All the patients were investigated by spirometry and diagnosed
and classified according to  GOLD  guidelines
(postbronchodilator FEV1/ (FVC) ratio < 70% predicted), mild

(FEV1 > 80% of predicted), moderate (50% < FEV1 < 80%
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predicted), severe (30% < FEV1 < 50% predicted), and very
severe (FEV1 < 30%predicted), respectively.

All patients were subjected to resting two-dimension
Transthoracic Doppler Echocardiography on GE Logig 500 MD
ultrasound machine in the cardiology department at R.D.Gardi
Medical College, Ujjain under supervision of cardiologists.
Echocardiography was reviewed to assess the pericardium,
valvular anatomy and function, left and right side chamber size
and cardiac function. Tricuspid regurgitant flow was identified
by colour flow Doppler technique and the maximum jet velocity
was measured by continuous wave Doppler without the use of
intravenous contrast. Right ventricular systolic pressure was
estimated based on the modified Bernoulli equation and was
considered to be equal to PASP if there is no right ventricular
outflow obstruction: PASP (mmHg) = right ventricular systolic
pressure = trans-tricuspid pressure gradient (TTPG) +right atrial

pressure (RAP), where trans-tricuspid gradient is 4v2 (v = peak

velocity of tricuspid regurgitation, m/s).6'8'9 RAP was estimated

to be 5, 10, or 15 mmHg based on the variation in the size of
inferior vena cava with inspiration as follows: complete
collapse, RAP = 5 mmHg; partial collapse, RAP = 10 mmHg;

and no collapse, RAP =15 mmHg.10

Pulmonary hypertension (PH) was defined in this study as PASP >
30 mmHg.ll This value was chosen according to the definition of
pulmonary hypertension. PH was classified into mild, moderate, and
severe category as PASP 30-50, 50-70, >70 mmHg, respectively
(using Chemla formula, mean pulmonary arterial pressure (MPAP)
=0.61 PASP + 2 mmHg and putting value of 25-35, 35-45, and >45
mmHg of MPAP for mild, moderate, and severe pulmonary

hypertension, respectively)lz.

Right ventricle dimension was measured by M-Mode Echo and
right ventricular dilation or cor pulmonale was said to be present
when it exceeded the normal range of 0.9-2.6 cm. Right
ventricle contractility was also noted and right ventricular
systolic dysfunction was said to be present when it was
hypokinetic.

Left ventricular function was also assessed by using the
following parameters: EF (ejection fraction) = measure of how
much end-diastolic value is ejected from LV with each
contraction (56%—78%).

Results:

In our study, total of 59 patients were recruit and out of them,
the number of patients with moderate, severe, and very severe
COPD according to GOLD guidelines were 12/59 = 20.3%,
24/59 = 40.6%, and 23/59 = 38.6%, respectively [Table no.1]

Table 1 — Severity of obstruction in our COPD patients

S.no
FEV1 No. of patients Percent
! 50-80% 12 20.3
2 30-50% 24 40.6
3 <30% 23 38.6
Total 59 100

On Echocardiography, tricuspid regurgitation (TR) was observed
in 21 patients (21/59 = 35.6%).PH defined as PASP > 30 mmHg
was observed in 21 patients (21/59 = 35.6%) of the total study
population) [Table no.2].

Table .2 Analysis of Echocardiography findings

S.no
2D ECHO finding No. of patients Percent
1 R. A. dilatation 21 35.6
2 R.V. dilatation 21 35.6
3
VS motion abnormality 7 12
4
Pulmonary hypertension 21 35.6
Pericardial effusion 2 3.3
TR 21 35.6

Out of those 21 patients with pulmonary hypertension, 10 patients
were in mild PH (PASP 30-50 mmHg) (10/59 = 16.9%) (10/21 =
47.6%), 7 were in moderate PH (PASP 50-70 mmHg) (7/40 =
11.8%) (7/21 = 33.3%), and 6 were in severe PH (PASP > 70
mmHg) (6/59 = 10.1%) (6/17 = 28.5%). The frequencies of PH in
moderate, severe, and very severe COPD were 1/12 (8.3%), 6/24
(25%), 16/23 (69.5%), respectively[Table no.3].

Table no.3 Echocardiography findings with severity of obstruction

S. ECHO Chi-
N findin FEV1 square
0 g test
50- 30- Tot
80% 50% <30% al %
1 R.V. 1(12) 7(24) 13(23) 21 355 p.value=0.
dilatati 025
on
2 VS 1(12) 3(24) 3(23) 7 12
motion
abnor
mality
3 Pulmo 1(12) 7(24) 13(23) 21 355
nary
hypert
ension
4 TR 1(12) 6(24) 13(23) 20 34 p.value=0.
007
5 Pericar | O 0 2(23) 2 3.3
dial
effusio
n

Thus we can see that there is a good co-relation between the
frequency of PH and severity of COPD. The  frequencies of cor
pulmonale in patients with mild, moderate, and severe PH were
40%, 100%, and 100%, respectively; sowe  can also see a
good co-relation between severity of PH and the development
of cor pulmonale[Table no.6].
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Table 6
S.no | Severity of
PAH frequency of cor pulmonale
! mild (10) 4(40%)
2 moderate (12) | 12(100%)
3 severe (4) 4(100&)

Correlation of PAH with cor pulmonale

Significant association was seen between FEV1(p-value=0.035)
FVC(p-value=0.001) and PASP [Table no.4 and 5].

Table 4 and 5
FEV1
S. | PAS Pearson
n P 50- 30- <30 Tota | Percent chi-square
0 80 50 % | test, p-
% % value=0.03
1 <30 11 18 7 36 61 5
(significant
2 30- 1 3 6 10 16.9 )
50
3 50- 0 0 7 7 11.8
70
4 >70 0 3 3 6 10.1
12 24 23 59 100
PASP FvC [Total |p-value=0.001

(significant)

>80 160-80 p0-60 |35-50 |<35

1 <35 |0 0 0 1 3 i

50

3 50- |0 4 P 3 3 12
70

4 >70 |5 13 14 2 2 36

Total 5 17 [16 9 11 b8

As the severity of obstruction increased, there is progressive
increased in Pulmonary artery systolic pressure as calculated from
2D-ECHO.

Comparative study of various stages of severity of COPD reveals
that as severity of COPD increases the prevalence of cardiac
dysfunction increases, so more severe COPD is associated with
more prevalent and more severe cardiac manifestations.

Discussion:

Although the actual prevalence of PH in COPD is unknown, an
elevation of pulmonary arterial pressure is reported to occur in
20%-90% of patients when measured by right heart

catheterization with some evidence that pulmonary hemodynamic

worsens with worsening airflow obstruction. 318

The level of PH has a prognostic value in COPD patients that has
been demonstrated by several studies. In study by Oswald-

Mammosser et al, the 5-year survival rates were 50% in patients
with mild PH (20-30 mmHg), 30% in those with moderate-to-
severe PH (30-50 mmHg), and 0% in the small group of patients
with very severe PH (>50 mmHg). Thus a high degree of PH bears
a poor prognosis, and this also has been observed in COPD

patients receiving long-term oxygen therapy.19 The present study
reveals 35.6% patients of various severity of COPD have
pulmonary hypertension, that is similar to prevalence seen in
previous studies. The frequencies of PH in moderate, severe, and
very severe COPD were 9%, 25%, and 69.5%, respectively. In
study by, Higham et al it was found to be 25%, 43%, and 68% in

mild, moderate, and severe COPD, respectively.20 In our study it
is also observed that severe PH is present only in patients with
severe or very severe obstruction. To conclude, the incidence of
PH is directly proportional to severity of disease. Previous studies
by Chaouat A et al and Thabut G et al showed the frequencies of

severe PH in COPD from about 1%-— 3%, 2122 bt in this study it
is 10.1%,; this may be due to small study population comprising
more percentage of severe and very severe COPD patients. We
found an association of FEV1 % predicted and FVC % predicted
with pulmonary arterial systolic pressure. Furthermore, FEV1 and
FVC are associated with an increased risk of pulmonary
hypertension.

Cor pulmonale is present in 35% of patients in our study and 29%
of patient were admitted with heart failure. Approximately 25%
patients with COPD ultimately develop cor pulmonale.23 Cor
pulmonale was found in 40% patients with COPD in autopsy
study by Rigolin et al 242> According to estimate, every year
between 10% and 30% of all hospital admissions for heart failure
in the United States are due to cor pulmonale26 and approximately
85% patients with cor pulmonale have Chronic obstructive
pulmonary disease.?

CONCLUSION :

As we know, COPD is a significant health problem in the rural as
well as urban areas. Cardiovascular complications are the most
significant co-morbidity associated with it. The present study
shows high prevalence of pulmonary hypertension, cor pulmonale,
complicating COPD.

Significant association was seen between FEV1, FVC and PASP,
As the severity of obstruction increased, there is progressive
increased in Pulmonary artery systolic pressure as calculated from
2D-ECHO

We suggest screening of all COPD patients for cardiac
complications by 2D Echocardiography and monitoring of
progression. This would help in assessment of prognosis, and
assist in identifying individuals likely to suffer increased cardiac
morbidity and mortality warranting intense treatment.
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