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Abstract

Introduction: COPD and heart failure effecting millions of people in the world where as combinedly becomes deadlier and
affecting the major population of different regions of world, also increasing the rate of morbidity and mortality. Diagnosis of
heart failure in COPD patients or COPD in heart failure patient is very difficult for cardiologist and pulmonologist.

Objective: Acute exacerbation of COPD concomitant with Heart failure is among the diseases responsible for increasing
the Mortality, morbidity, economic burden on patients, health care system and to see the impact on gender-based incidence
Early use of NT-Pro-BNP is evaluated in COPD patients for diagnosis of heart failure in Pakistan due to socio-cultural and
economical differences this study was conducted.

Methods: The study was conducted in 7th Day Karachi Adventist hospital from Nov 2020 to Nov 2021, retrospective cohort
study in admitted patients with acute exacerbation of COPD. Qualitative variables including gender, age groups, smoking
status, symptoms and clinical finding were recorded. Data was entered and analyzed in statistical package for social sciences
(SPSS) version 22. Quantitative variables including age in years, duration of COPD, NT-Pro-BNP level and ejection fraction
was presented in mean and standard deviation. For the determination of association between qualitative variables chi-square
test was used.

Results: In our study heart failure was reported in 89 (85.5%) patients of AECOPD on the basis of Pro -BNP level with
Heart Failure & COPD without Heart Failure in 15 (14.4%) patients by using NT-Pro-BNP as a marker of heart Failure.
independent sample was used for calculating mean difference (8042.2),95 %CI (1060.7-23.0) and P-value 0.02 *between
patients of COPD with heart failure and without HF P-value shows significant difference between Pro BNP level of COPD
with heart failure and without Heart failure. Gender of Patients with COPD was male in 61 (58.6%) patients and female
in 43 (41.3%). Mean age of the patient with acute exacerbation of COPD was 70.0+11.2 (40-98) years. Age distribution of
patients with acute exacerbation of COPD in male vs female was in age group <50 years was 4 (3.8%) vs 1 (0.9%), in age
group 50-75 years was 50 (48%) vs 22 (21.1%), and in age group <75 years was 20 (19.2%) vs 7 (6.7%) shows male patients
more suffering than women in all age groups. On history and clinical examination Symptoms of shortness of breathing and
Coughing were more in male then female. Mean ejection fraction of patients with acute exacerbation of COPD without HF
minimum E.F was 40% and maximum was 70% with mean 26%. COPD with HF minimum E.F was 20% and maximum was
70% with mean 52% +16.6 (20-70%). Mean Pro-BNP level of patients with acute exacerbation of COPD was 7498 £12221
(17-36000) pg/ml. Chi-square test value was 0.122 and P-value was 0.7.

Conclusion: It was concluded from this study that the level of NT-Pro-BNP in patients with acute Exacerbation of COPD.
diagnosed with Heart Failure was significantly high as compared to patient of acute exacerbation without Heart Failure
especially high in males than females. Early diagnosis of heart failure in COPD patients will be helpful in early initiation of
heart failure, medication, decreasing the hospital admissions, hospital stay and cost burden on patients and health care system
of low socio-economical countries.

Keywords: Chronic Obstructive Pulmonary Disease (COPD), Acute Exacerbation of Chronic Obstructive Pulmonary Disease
(AECOPD), Natriuretic Terminal Pro B-type Natriuretic Peptide (NT-Pro-BNP), Heart Failure (HF), Ejection Fraction (EF), Car-
diovascular Diseases (CVD)
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Introduction

COPD and heart failure, both diseases alone are affecting mil-
lions of people in the world where as combinedly becomes dead-
lier and affecting the major population of different regions of
world, also increasing the rate of morbidity and mortality. COPD
is playing an important role in increasing the risk and progres-
sion of cardiovascular diseases [1]. Left heart failure is more
common in COPD patients and diagnosed in every fifth patient
of the COPD. Similarly, COPD is more diagnosed in one out of
three patients with Heart Failure. Several research studies are
conducted on association of cardiovascular and COPD risk fac-
tors, they reported the following common risk factors; Increas-
ing age, Male gender, Family history of coronary artery disease
(CAD), Diabetes mellitus, Dyslipidemia, Cigarette Smoking.

Diagnosis of heart failure in COPD patients or COPD in heart
failure patient is very difficult for cardiologist and pulmonolo-
gist. As early diagnosis of COPD in heart failure patient can be
helpful in reversing concomitant obstructive ventilation disor-
ders hence have impact on the prognosis of the patient. Differ-
ent diagnostic techniques at different times are used in COPD
patients such as X-ray chest, transthoracic echocardiography,
cardiac magnetic resonance imaging, as cardiopulmonary exer-
cise test or elevation of CRP, troponin or NT-Pro-BNP are used
for diagnosis of CVD. NT-Pro-BNP is nowadays use for COPD
patients for early prediction of heart failure [2-4].

B-type natriuretic peptide (BNP) and N-terminal pro b-type
natriuretic peptide (NT-pro-BNP) are peptide (small proteins)
that are either hormones or part of the peptide that contained the
hormone at one time. They are continually produced in small
quantities in the heart and released in larger quantities when the
heart senses that it needs to work harder. Subsequently, the heart
muscle is stretched and works hard to pump blood under nor-
mal resting condition [5-11]. When the left ventricle of the heart
is having difficulty pumping sufficient amounts of blood to the
body, the concentrations of BNP and NT-pro-BNP produced can
increase markedly and increase in circulating BNP or NT-pro-
BNP will reflect this diminished capacity to deliver oxygenated
blood to the body. NT-Pro-BNP > 500 pg/mL are clear indica-
tor of heart failure, whereas < 100 pg/mL indicates the differ-
ential diagnoses of pulmonary disorders. Between these values,
diagnostic accuracy of NT-Pro-BNP is limited in detection of
biventricular and right heart failure [12-15]. NT-Pro-BNP level
is more accurate in predicting systolic left ventricular dysfunc-
tion as compared diastolic left ventricular dysfunction [16, 17].

Aims and Objective

NT-Pro-BNP level as a bio marker is used in differential diagno-
sis of dyspnea in patients of COPD which compares the level of
NT-Pro-BNP in patients presented with AECOPD patients and
used for diagnosis or exclusion of heart failure. CVD is respon-
sible for increasing the hospital admission stay in hospital and
enforcing economic burden of patients on health care system.
NT-Pro-BNP is useful in early diagnosis of heart failure and ini-
tiation of heart failure medications, decreasing the hospital ad-
mission, decreasing the hospital stay, decreasing the cost burden
on patients and health care system. [18-20] Especially due to
non-availability and limited data internationally and in Pakistan
regarding the gender-based comparison of NT-Pro-BNP in pa-
tients in AECOPD with Heart Failure enforces the designing of
current study.

Method

The study was conducted in 7th Day Karachi Adventist hospital
from Nov 2020 to Nov 2021. Admitted patients were enrolled in
this single-center, retrospective cohort study. Qualitative vari-
ables including gender, age groups, smoking status, shortness
of breath, persistent coughing or wheezing, increase sputum
production, ankle swelling, fatigue, and outcome were record-
ed with the help of Questionnaire and Clinical examination.
Oral informed consent was approved by the ethics commission
of the hospital for these patients. (COPD with & without HF)
were presented in frequency and percentages. Data was entered
and analyzed in statistical package for social sciences (SPSS)
version 22. Quantitative variables including age in years, du-
ration of COPD, NT-Pro-BNP level and ejection fraction was
presented in mean and standard deviation. For the determination
of association between qualitative variables chi-square test was
used and the level of significant was 95% taking p-value <0.05
as significant. Mean difference and 95% confidence interval (CI)
was calculated for association between NT-Pro-BNP and heart
failure.

Result

A total of 104 patients having acute exacerbation of COPD and
admitted in 7th Day Karachi Adventist Hospital were evaluated
for the risk of Heart Failure by using NT-Pro-BNP as a marker
of heart Failure. Gender of Patients with COPD was male in
61 (58.6%) patients and female in 43 (41.3%). Mean age of the
patient with acute exacerbation of COPD was 70.0+11.2 (40-
98) years. Age distribution of patients with acute exacerbation
of COPD in male vs female was in age group <50 years was 4
(3.8%) vs 1 (0.9%), in age group 50-75 years was 50 (48%) vs
22 (21.1%), and in age group <75 years was 20 (19.2%) vs 7
(6.7%) shows male patients more suffering than women in all
age groups.

61 (58.6%) 50 (48%)
20(19.2%)

1(0.9%)

43 (41.3%)

22 (21.1%)

Figure 1: Age Group of Patients

Patient with COPD and Heart Failure out of 104 patients were
89 (85.5%) and Heart Failure was absent in COPD in 15 (14.4%)
patients. Gender of Patients with COPD and Heart Failure was
male in 52 (50%) vs female in 37 (35.5%) and COPD without
Heart Failure was male in 9 (8.6%) vs female in 6 (5.7%).
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Figure 2: Stratification of Outcomes with Gender of Patients

Age Distribution of patient with COPD and Heart Failure in
male’s vs females in age group <50 years was 6 (5.8%) vs 6
(5.8%), in age group 50-70 years was 28 (26.9%) vs 20 (19.5%)
and in age group >70 years was 18 (17.3%) vs 11 (10.5%) and
COPD without Heart Failure in male’s vs females in age group
<50 years was 1 (0.9%) vs 0 (0%), in age group 50-70 years was
3 (2.8%) vs 2 (1.9%) and in age group >70 years was 6 (5.8%) vs
4 (3.8%). Chi-square test value was 0.122 and P-value was 0.7.

Table 1: Stratification of Outcomes with Gender of Patients

Gender Outcomes

Male Female Total
Age <50 50-70 >70 <50 50-70 >70
COPD with HF 6 (5.8%) 28 (26.9%) |18 (17.3%) | 6 (5.8%) |20 (19.2%) | 11 (10.5%) | 89 (85.5%)
COPD without HF | 1 (0.9%) 3 (2.8%) 6 (5.8%) 0(0%) |2(1.9%) 4 (3.8%) 15 (14.4%)
Total 61 (58.6%) 43 (41.3%) 104
Chi-square Test
Chi-square valve 0.122
P-Value 0.7

On history and clinical examination shortness of breathing with
acute exacerbation of COPD was present in 69 patients, out of
them 58 were male’s vs 41 were females. Frequency of Ankle
Swelling with acute exacerbation of COPD was present in 15
patients out of them 9 were male’s vs 6 were females. Fatigue

Table 2: Symptoms of the Heart Failure and COPD

with acute exacerbation of COPD was present in 98 patients out
of them 56 were male’s vs 42 were females and absent in 6 pa-
tients. Persistent Coughing and wheezing in patients with acute
exacerbation of COPD was present in 88 patients out of them 48
were male’s vs 40 were females and absent in 16 patients.

SYMPTOMS OF THE HEART FAILURE AND COPD
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Table 3: Association Between Heart Failure and NT-Pro-BNP

NT-Pro-BNP CODP with HF CODP without HF
N 89 15
Minimum 138.5 17.2
Maximum 36000 1200
Mean 8010.6 165.4
Standard Deviation 11000.9 354
Independent Sample T Test

T-test value 2.180

Mean Difference 7840.2

95% CI 1010-14-24

P-Value 0.04*

Mean Pro-BNP level of patients with acute exacerbation of COPD was 7498 +12221 (17-36000) pg/ml.

Table 4: Descriptive Statistics of NT-Pro-BNP level

NT-Pro-BNP Level (pg/ml)

Total Number 104
Minimum 17
Maximum 36000
Mean 7498
Standard Deviation 12221.8

Among the 104 patients included in our study, a significantly
higher incidence of left ventricular dysfunction was observed
in COPD with Heart Failure Patients. Mean ejection fraction of
patients with acute exacerbation of COPD without HF E.F was

Table 5: Descriptive Statistics of Ejection Fraction

40% minimum and 70% maximum with mean 26%. In COPD
with HF minimum E.F was 20% and maximum was 70% with
mean 52% £16.6 (20-70%).

Ejection Fraction (%)
Total Number 104
COPD with HF 85.5% COPD without HF 14.4%
Minimum 20% 40%
Maximum 70% 70%
Mean 52% 26%
Standard Deviation 16.6%

Discussion

Both organ system lungs and heart should be considered at same
time for clinical and diagnostic evaluation for early diagnosis and
appropriate management of heart failure in patient with COPD.
the past history can be helpful in detection of heart failure [18,
19]. On clinical examination such as apical and ventral wheez-
ing seen in COPD only and alveolar edema developed because
of decompensation of left heart can results in fine crackles and
wheezing in lungs lower parts. Conventional X-ray is not much
helpful due to chronic structural changes. Tests for BNP and NT-
pro-BNP measure their levels in the blood in order to detect and
evaluate heart failure. The two tests are not interchangeable and
should not be used together.

In our study, we found that the incidence of COPD with Heart
Failure was higher than absent heart failure in patients. these

findings corelates with another study which used the NT-Pro-
BNP level in diagnosis of heart failure in patients presented with
exacerbation COPD. Sensitivity of NT-Pro-BNP was 94.4%,
specificity 68.2% with diagnostic accuracy of 74.3%.

Shaikh k and Ahmed M, study on significance of NT-Pro -BNP
in patients of heart failure with acute dyspnea. our study reports
104 COPD presented with dyspnea where as they selected 100%
patients of Dyspnea, they reported the 14.4% patients with heart
failure and our study reported 85.5% patients with heart failure.
similar to our study mean Pro BNP level in patients of COPD
with heart failure was high 10918+1228pg/ml and low in pa-
tients of COPD without Heart failure 4514100pg/ml with signif-
icant p-value 0.001 [21].

Adrish M, et al study on significance of NT-Pro-BNP in detec-
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tion of left ventricular dysfunction in patients of COPD. they
reported the 62.3% COPD patients with high NT-PRO-BNP
88.3+53,3pg/ml in COPD patients without heart failure problem
and Higher NT-Pro -BNP 1.077.2+1.7078.1pg/ml in COPD pa-
tients with HF with significant p-Value <0.0002 they haven’t the
gender differences [22].

In one study the overall lifetime risk of HF was fairly compara-
ble between the sexes; estimated at 21% for men and 20% for
women at age 40years in the Framingham Heart Study (FHS),
and 33% for men and 29% for women at age 55 years in the Rot-
terdam Study which is different from our study.

Sex differences in the epidemiology of HF become apparent
when the type of HF is considered. A study by Sidney 5, et al.
describes the relation of young age and female gender in COPD
patients having significant cardiovascular morbidity [20]. Sig-
nificant association of smoking is also reported with COPD and
cardiovascular problems in their study, this paradox is maybe
due to our socio-cultural differences e.g., Smoking is not com-
mon in Pakistan in Women. Sex impacts on almost every fac-
et of heart failure, from risk factors to pathophysiology, phe-
notypes and outcomes including quality of life. The higher risk
of heart failure with reduced ejection fraction in men compared
to women has been attributed to women predisposition to mac-
rovascular coronary artery disease and myocardial infarction a
well-known antecedent to heart failure with reduced ejection
fraction. As well as women have a higher level of estrogen,
which enhances the level of ACE2 activity and expression in a
concentration-dependent manner, upregulates the expression of
angiotensin and prompts vasodilation, NO release and reduced
smooth muscle cell proliferation inducing a lower rate of myo-
cardial injury in women. Here in Pakistan Sociocultural factors
(low awareness, cultural norms, religious beliefs, and societal
position) also deter women from physical activities, fueling this
phenotype further [23]. Our COPD with HF was comparatively
low than in one study conducted in Europe which short, cigarette
smoking was independently associated with an 88% higher risk
of HF in women, compared to a 45% higher risk in men; the
higher relative risk in women was somewhat offset by the lower
prevalence of smoking in women compared to men as in our
country [20, 24].

A study by Sussia S, et al. describes the relation of mortality
with increasing age and in male gender in COPD patients. In our
study age Distribution of patient in COPD with Heart Failure
in male’s vs females in age group <50 years was 6 (5.8%) vs 6
(5.8%), in age group 50-70 years was 28 (26.9%) vs 20 (19.5%)
and in age group >70 years was 18 (17.3%) vs 11 (10.5%) which
was age differences in males, gender association is comparable
with a study conducted by Ford ES, et al. describes the relation
of increasing age, COPD and cardiovascular risk assessment.
Which revealed diagnosis of COPD is significantly correlated
with 10-year cardiovascular risk assessment having age 55.74
years. So, COPD with Heart Failure is more common in patient
with AECOPD then without Heart Failure and incidence was
higher in men than women in all age group [25].

Limitations

Our Study have some limitations due to widespread application
of echocardiography with different operators. Next, this study
had a single-center design; our findings require validation in
further rigorous prospective studies. Thirdly, our study was ret-
rospective in nature and could only speculate the biological re-
lationship between sex differences and Heart Failure with myo-
cardial injury on the basis of our evidence and that of previous
studies.

Conclusion

Our results suggest that the level of NT-Pro-BNP in patients with
acute Exacerbation of COPD diagnosed with Heart Failure was
significantly high as compared to patient of acute exacerbation
of COPD especially in male’s vs females, the incidence of Heart
Failure in AECOPD is high in patients and gender dependent.
Acute Exacerbation COPD concomitant with HF is among the
diseases responsible for increasing the morbidity as well as well
as morality. early and accurate diagnosis of heart failure problem
in patients of AECOPD is very difficult and challenging [26].

It was concluded from this study NT-Pro-BNP will be helpful
in early diagnosis of with HF hence it will be helpful in early
initiation of treatment of heart failure with medications. decreas-
ing the hospital admissions, hospital stay and cost burden on
patients and health care system. It suggests theoretical basis for
sex-based clinical trials and management [27].
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