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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) is characterized by irreversible airflow limitation in the lungs. COPD frequently coexist with Heart Failure
(HF) but most patients go undiagnosed because of similarity of symptoms. Data on prevalence of COPD in HF are discrepant and scarce. In addition, associated factors
of COPD in these patients have not been completely investigated. Our objectives were to determine the prevalence of COPD amongst stable HF patients and to identify
the factors associated.

Methods: It was a cross-sectional study carried out from January 2016 to April 2016 at the Douala General Hospital. All stable HF patients 40 years and over who
came for routine follow-up and who met up inclusion criteria were enrolled. A questionnaire was used to obtain information on pulmonary symptoms, risk factors,
sociodemographic data, comorbidities and spirometric measurements. COPD was defined by airflow limitation which corresponds to the ratio of post-broncho dilation
forced expiratory volume in one second on the forced vital capacity less than 70% (FEV1/FVC<70%). SPSS20 software was used for data analysis and a P-value <0.05
was considered significant.

Results: A total of 86 HF patients were included in our study. The median age was 66.5 years with an Interquartile Range (IQR) of 57-75years. Female sex was the
most represented (53.3%). Twenty-two patients had COPD giving a prevalence of COPD in HF of 25.6% (95%Cl; 16-34). Sputum production was significant in those with
COPD (p= 0.012) and elderly age (=65 years) was associated with COPD (p= 0.026).

Conclusion: Our findings suggest that one out of four patients diagnosed with heart failure has chronic obstructive pulmonary disease with sputum production being
the most likely symptom and elderly age an associated factor of having COPD in heart failure. Clinicians should think of an associated COPD when investigating patients
with heart failure.

Abbreviations pean Respiratory Society; ATS: American Thoracic Society; IRB:
Institutional Review Board; BMI: Body Mass Index; GOLD: Glo-
COPD: Chronic Obstructive Pulmonary Disease; HF: Heart bal Initiative for Obstructive Lung Disease
Failure; FEV1: Forced Expiratory Volume in one Second; FVC: .
Forced Vital Capacity; SPSS: Statistical Package Social Software; Introduction
IQR: Interquartile Range; CI: Confidence Interval; ERS: Euro- Global initiative for Chronic Obstructive Pulmonary
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Disease defines COPD as “A common preventable and treatable
disease, 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 [1]. Chronic Obstructive Pulmonary Disease
represents a major public health problem, and its mortality is
expected to rise in future [2]. The prevalence of COPD in the
world’s population is considered to be around 1% concerning
all age groups, rising to 8-10% or more in individuals >40 years
old [3]. In Europe, the prevalence of Spirometry-defined COPD
is about 10% [4]. A systematic review based on Spirometry-
defined prevalence revealed that 227.3million was diagnosed
with COPD in 1990 amongst people aged 30years or more which
increased to 384million by 2010. In 2010, 28.5 million cases
of COPD were identified in Africa [5]. A study carried out by
Buist, et al. in Cape Town, South Africa in 2007 revealed that
the estimated prevalence was 22.2% in males and 16.7% in
females [6]. Smoking is the main risk factor of COPD. Indoor
air pollution and occupational exposure also cause COPD [7].
Smoking is common in Cameroon and the use of firewood for
cooking is a common activity especially among women.

Heart failure happens when the heart cannot pump
enough blood and oxygen to support organs in the body [8].
Heart failure (HF) is a major health concern affecting over 5.8
million person in united states and 23 million in the world
[8,9]. A diagnosis of HF carries substantial risk of morbidity
and mortality, despite advances in management [10,11]. Over
2.4 million patients who are hospitalized have HF as a primary
or secondary diagnosis, and nearly 300,000 deaths annually
are directly attributable to HF. Most of the HF burden is borne
by individuals aged greater than or equal to (=) 65 years, who
account for more than 80% of the deaths and prevalent cases
in the USA and Europe [9]. Heart failure is the first cause of
hospital admission among patients with high blood pressure
in Africa. In internal medicine services, heart failure has been
described as the fifth to sixth cause of hospital admissions
[10,11]. The prevalence of heart failure in Cameroon is 30% [12].

HF and COPD commonly coexist and are important
differential diagnosis to each other due to the fact that they
share similar clinical presentation such as dyspnea, fatigue,
and cough and common risk factors such as smoking and age
[13]. Diagnosing COPD in HF is challenging because clinical
features overlap. Under diagnosis of one disease in the presence
of the other is an important issue [14]. There is also risk of over
diagnosing COPD in HF if these patients are not stable and have
some pulmonary congestion because it mimics COPD clinically
and spirometrically so when patients are stable spirometry
allows for adequate detection of COPD [13]. Coexistence of
COPD and HF in patients gives them worse stable health state
compared to patients with just one of the two [13,14]. This
leads to an increasing challenge in their management [15,16].
Studies have shown the prevalence of COPD in patients with
stable HF in developed countries to range from 10 to 33%
[15,17]. A systemic review done in 2009 showed the following
prevalences of COPD in hospitalized heart failure patients;
Malaysia 12%, USA 24%, Canada 21%, Netherlands 19%, with
an overall prevalence ranging from 9% to 52 [18].
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Due to the fact that COPD is an important disease with its
increasing prevalence and morbidity and the fact that most HF
patients go undiagnosed because of similar symptoms; and
with the scarcity of studies on their co-existence, knowing
the prevalence of COPD in HF out patients in Cameroon will
create awareness of this coexistence to practitioners so that
management of the patients may be intensified. This will also
serve as baseline study for future studies on COPD/HF co-
morbidity.

Materials and methods
Study design

It was across-sectional descriptive study conducted from
January to April 2016.

Site of study

This study was carried out at the Douala General Hospital
which is a specialized health care structure at the central
level of Cameroon health system located at the North-East of
Douala. The study was carried out in the following units, the
Pneumology unit and the cardiology outpatient consultation
unit. The Pneumology unit headed by a Pneumologist and
has exploration units amongst which spirometry is part. The
cardiology unit constitutes 5 cardiologists and divided into
the outpatient, exploration and hospitalization units. The
cardiologists work on a daily basis receiving patients from the
city and its environ.

Study population

We consecutively included outpatients attending cardiologic
outpatients unit. The participants consisted of patients who
are diagnosed of heart failure and followed up by a cardiologist
at the Douala General hospital. Were included all cardiology
outpatients aged 40 years and above, diagnosed with heart
failure and who were stable. We excluded patients who had
not given their consent, patients with contraindication for
spirometry according to ERS-ATS guidelines, known asthmatic
patients and patients on B-blockers medication.

Data collection

We started by doing a pilot-test to ensure that the
methodology is adapted. During specialized consultations,
an invitation was offered to patients diagnosed with heart
failure through the explanation of the purpose and procedure
of the study. Patients who gave their consent were recruited.
In a one-to-one interview, a questionnaire was used to obtain
information from patients as regards socio-demographic
data, respiratory symptoms, cigarette smoking and biomass
exposure, occupational exposure, co-morbidities, medication.
This was followed by spirometry measurement. ethical
clearance was gotten from the Institutional Review Board
(IRB) of the Faculty of Medicine and Pharmaceutical Sciences
of the University of Douala while administrative clearance was
obtained from the hospital authorities before we started the

recruitment.
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Spirometry measurement

This was done using a spirometer marked EasyOne™
(ndd Medizintechnik AG, Zurich, Switzerland) and according
to American Thoracic Society/European Respiratory Society
guidelines for subject maneuver, techniques, and quality
control [19]. The procedure was explained and demonstrated
to the participant to ensure he/she will be able to perform the
procedure well. At the end of the procedure, the spirometer was
connected to a computer and the results were uploaded and
printed. COPD was defined as a post-bronchodilation. FEV1/
FVC <70% with FVC >80%. The best values of the acceptable
and reproducible curved were selected and interpreted.

Quality control

Interviews and spirometry were conducted by the
investigator. Strict quality control program was used to
standardize spirometry and the spirometer was calibrated
weekly. The results were interpreted by the Pneumologist and
data was reviewed, cleaned and analyzed.

Variables

The following data were collected using a data collection
sheet.

Sociodemographic data: Age, sex, profession.

Anthropometric parameters: Weight, height, BMI (calculated
from the formula weight/height?>, weight collected with the
help of a scale balance and height from a stadiometer — patient
standing at the anatomical position in front of the stadiometer.

Clinical data: Respiratory symptoms (cough, dyspnea,
sputum production, wheezing), comorbidities (hypertension,
diabetes, tuberculosis, stroke, gastro esophageal reflux,
cardiovascular drugs.

Risk factors: Smoking, biomass fuel exposure, occupational
exposure.

Spirometric data:  Pre-bronchodilation and  post-
bronchodilation values of Forced expiratory volume at 1 second
(FEV1), Forced vital capacity (FVC), Ratio of forced expiratory
volume at 1 second and forced vital capacity (FEV1/FVC),
Percentage predicted value of FEV1.

Definition of terms and concepts

COPD/HF co-morbidity: coexistence of chronic obstructive
pulmonary disease and heart failure (i.e. a patient has at the
same time COPD and heart failure).

Smoking: Current smoker is an individual who has smoked
cigarettes regularly for at least one year. Ex-smoker is an
individual who has smoked regularly but had quit smoking
for at least six months. Non-smoker is an individual who has
never smoked. Passive smoker is one who has never smoked
but had a history of daily cigarette smoke inhalation of more
than three hours per day.

Stable heart failure: Patients diagnosed with HF who are
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not decompensating, that is not presenting with signs and
symptoms of heart failure.

Biomass fuel exposure: Exposure to smoke from burning
firewood and charcoal.

Occupational exposure: Exposure to dust in workplace.

Airflow limitation: Post bronchodilator FEV1/FVC < 0.70
(70%).

Spirometric definition of COPD: Airflow limitation Post
bronchodilator FEV1/FVC <0.70, with no significant reversibility
that is FEV1 change <200ml (<12%).

Data analysis

Data was entered, cleaned and analyzed using the
software Statistical Package Social Software (SPSS) version
20 of Windows. Descriptive statistics included medians and
interquartile range. Categorical variables were summarized
using frequencies and percentages. Continues and categorical
data were compared using Man Whitney and Chi-square test
or the Fischer test. Statistical significance level was fixed at p
value < 0.05.

Diagnosed HF Patients who came for
routine follow up during study period

Refused spirometry (n=30)

Inadequate spirometry
(n=19)

v

Study population (n=86)

Figure 1: Flow chart for the presentation of recruitment

Results

The Figure 1 below shows how we arrived at our study
population of 86 participants;

General characteristics of the study population

The study population was made up of 45 (52.3%) women.
The most frequently reported symptoms were dyspnoea
(98.8%) followed by cough (37.8%). Most patients (95%)
referred to dyspnoea in grade 2 of New York Hearth Association.
The most frequent comorbidity was hypertension while the
main risk factor of COPD was exposure to biomass smoke. The
other characteristics are shown in Table 1.

Of the 86 participants, 22 had a post-broncho dilation FEV1/
FVC < 70% giving a prevalence of COPD in stable HF of 25.6%
(95% CI; 16 - 34). The majority of COPD patients (77.3%) were
at the second stage of COPD according to GOLD classification
while 18.20% and 4.50% were respectively at stage 3 and 4.
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Sputum production was the significant symptom of COPD.
Post-bronchodilation FEV1 was significantly lower in COPD
patients (1.26 ml) than among patients without COPD (1.83 ml)
(Table 2).

Elderly age was significantly associated in COPD (Table 3).
Smoking and biomass fuel exposure as well as occupational
exposure were not associated with COPD. The median age of
participants with COPD was 75 years while it was 64 years in
those without COPD.

Discussion

The aim of this our study was to determine the prevalence

Table 1: Baseline characteristics of the participants.

Heart failure patients
Characteristics p

(N=86)
Sex
Male 41(47.7%)
Female 45 (52.3%)
Age
Median age (IQR) 66.5 (57-75)
<50 (7%)
50-59 (20.9%)
60-69 (29.1%)
70-79 (29.1%)
>80 (14%)
Body mass index
Median (IQR) 21.7(20.1-24.5)
<185 (7%)
18.5-24.9 (46.5)
25-29.9 (33.7%)
=30 12.8 %
Symptoms
Dyspnea (98.8%)
Cough (37.2%)
Sputum (9.8%)
Wheezing (3.5%)
Comorbidities
Smoking 20 (23.3%)
Biomass exposure 38 (44.2%)
Occupational exposure 4 (4.7%)
Hypertension 40 (46.5%)
Diabetes 5(5.8%)

Gastro oesophageal reflux 10 (11.6%)

ACEIs: Angiotensin Enzyme Inhibitors; ARB: Angiotensin Receptor Blockers

Table 2: COPD symptoms and spirometric parameters in patients with and without
COPD.

COPD (n=22) No COPD (n=64) p-value
Chronic cough
Yes 12(54.5%) 20(31.3%) 0510
No 10(45.5%) 44(68.7%) '
Sputum production
Yes 5(22.7%) 3(4.7%) 0.012
No 17(76.3%) 61(95.3%) '
Wheezing
Yes 1(4.5%) 1(1.6%)
0.423
No 21(95.5%) 63(98.4%)
Breathlessness
Yes 22(100%) 63(98.4)
0.555
No 0 (0%) 1(1.6%)

FEV1 (median (IQR) 1.26 (1.02-1.61)  1.83(1.50 - 2.27) 0.000

FVC (median) 2.03(1.62-2.99)  2.26(1.86-2.81)  0.263
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Table 3: Factors associated with COPD.

COPD (n=22) No COPD (n=64) p-value
Gender
Male 11(50%) 29(45.3%) 0.70
Female 11(50%) 35(54.7%)
Age (years)
>65 16(72.7%) 29(45.3%) 0.026
<65 6(27.3%) 35(54.7%)
Smoking
F
ﬁ;ﬁr 7(31.8%) 13(20.3%) 0.27
15(68.2%) 51(79.7%)
Biomass fuel exposure
Y
Neos 10(45.5) 28(43.7%) 0.604
12(54.5) 36(56.3)
Occupational exposure
Y
Ne: 1(4.5%) 3(4.7%) 0.78
21(95.5) 61(95.3)
BMI
0.55
<18.5 1(4.5%) 5(7.8%) 071
230 1(4.5%) 10(15.6%) '

of chronic obstructive pulmonary disease in stable heart failure
patients and to determine the factors associated of COPD. From
our results, we found a prevalence of 25.6%. Sputum production
was the significant symptom in heart failure patients with
COPD. Elderly age was the associated factor to have COPD in
heart failure.

In our study, amongst stable heart failure patients, 22 of
the 86 participants had post-bronchodilation FEV1/FVC less
than 70% with no significant reversibility that is FEV1 change
less than 200ml. This gave a prevalence of COPD amongst
stable heart failure patients of 25.6%. This is similar to a
cross-sectional study carried out by Valk, et al. . on 106 stable
heart failure patients with a prevalence of 28.3%. In their
study, COPD was also defined using GOLD criteria [13]. Our
study is also in line with a review study by Iversen, et al. with
prevalence ranging from 10% to 33% [15]. Also, a review of
studies done on hospitalized unstable heart failure patients by
Hawkins, et al. found a prevalence ranging from 9 to 52% [18].
Most of our patients diagnosed with COPD were classified as
moderate (stage II) COPD. This coincides with the findings of
Gulmisal, et al. where most of the participants were classified
as having mild to moderate COPD [20]. Contrarily, in the
study carried out by Mascarenas, et al. most of the patients
were classified as severe and very severe (stage III and IV) [21].
Median FEV1 percentage predicted in heart failure patients in
our study was 91.7% this does not coincide with the fact that
heart failure without COPD may cause a 20 reduction in FEV1
as seen in other studies like study by Valk, et al. the mean FEV1
in patients with just heart failure was 80%. We found in our
study that sputum production was a significant symptom in
heart failure patients with COPD. However, cough, dyspnea and
wheezing were insignificant. This is not far from the findings of
Minasian, et al. who found that sputum production, cough and
dyspnea were determinants of COPD. In their study, Patients
who had COPD and heart failure presented more with above
symptoms than those with just heart failure [17]. Other studies
revealed that these symptoms overlap in both comorbidities
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like the study by Iversen, et al. [15]. This implies a stable heart
failure patient presenting with cough and sputum production
had a high probability of having COPD.

In this study, we found that elderly age (65 years and
above) was significantly associated with COPD. This agrees
with results of Apostolovic, et al. where age greater than
65 years was an associated factor of COPD [16]. We found a
median age of 70 years amongst our patients with COPD which
was greater than the median age of those without COPD (64
years). Valk J, et al. had similar findings, with mean age of 76.9
years amongst COPD and 75.8 years in patients with no COPD
[13]. This supports the fact that ageing is a factor associated
with COPD [16]. Smoking was not significantly associated to
COPD, contrary to the study by Minasian, et al. who found
that smoking was a determinant of COPD in heart failure [17].
This can be due to the fact that smoking is more common in
their context. Other studies consider smoking as the main risk
factor of the two comorbidities like that by Berkhof, et al. [14].
Exposure to biomass combustion is a known risk factor of COPD
especially in our context. However, it was not significant in our
study. A probable explanation to this is that participants might
have underappreciated their exposure to biomass combustion.
Household air pollution from solid fuel use in kitchens did not
sound as a problem to users during data collection. Occupational
exposure was not significant. Most of the patients had normal
body mass index. BMI less than 18.5 was insignificant. The
percentage of male sex affected was 50% which is not in line
with the previous studies by Valk, et al. [13], Apostolovic, et al.
[16] where males were more proportionately affected. This can
be due to the fact that women were more exposed to biomass
combustion than men in our study and also probably because
female sex was predominant.

Limitations of our study

Our sample size was small because of the difficulty of
spirometry measurement and short study period. Furthermore,
improper filling of files prevented us from comparing those
with reduced ejection fraction to those with preserved ejection
fraction and to assess the etiologies of heart failure.

Conclusion

One in four stable heart failure patients has COPD. There
is co-existence between COPD and HF and many patients
go undiagnosed because of the overlapping of presenting
symptoms. Patients with the COPD/HF co-morbidity present
more with chronic sputum production than those with just
heart failure. Elderly age is an associated factor for developing
COPD. Lung function should be tested in patients with heart
failure especially in elderly and when there is cough with
sputum production.
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