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Abstract

Background: Pulmonary hypertension (PH) is a heterogeneous group of diseases that leads to impaired health related
quality of life and early mortality. Because of the variability of etiological factors, there is a higher prevalence of
PH in developing countries like Ethiopia. Although the prevalence, morbidity and mortality associated with PH are
significant in our part of the world, little is known about its epidemiology & distribution in Africa. Our study aiming
at assessing the patterns of pulmonary hypertension and its associated factors has been conducted and it would be
used as an input to fill this gap.

Objective: To examine the pattern of pulmonary hypertension and identify associated factors in patients having
follow up at Saint Paul’s Hospital Millennium Medical College (SPHMMC), Addis Ababa, Ethiopia from March,
15 to June, 15 2024 G.C

Methods: Institutional based cross sectional study was conducted over the period of three months from March, 15
to June 15, 2024 at SPHMMC. The collected data was entered into the version 4.7 of EpiData and imported to
Statistical SPSS version 25 software for analysis. Descriptive statistics has been employed for sociodemographic
characteristics of the respondents. Logistic regression was applied to identify associated factors of pulmonary
hypertension.

Result: A total of 152 participants were included in the study. The age ranged from 16 to 86 years. The mean (SD)
age of the study participants was 49.8 + 15.3 years. More than half of the participants were female (59.2%) and
from urban areas (55.3%). Pulmonary hypertension due to left heart disease was the most common form (54.6%)
followed by PH due to lung disease (24.3%), Group 1 PH (19.1%), Group 5 PH with 3 cases and one patient
with CTEPH. Heart failure with reduced ejection fraction was the most common etiology among Group 2 PH-LHD.
21% of the participants presented with HIV and 40.5% of patients have severe PH (PASP>70mmhg). Age, systemic
arterial hypertension, history of COPD and right atrial dilation (RAD>44mm) are statistically associated with
pulmonary hypertension.

Conclusion: The present study showed that the prevalence of PH-LHD in our set up is relatively higher. The
distribution characteristics of the disease could be related to the region-specific differences of the causative diseases.
Key words: High blood pressure in the pulmonary arteries, Echocardiography, Pulmonary Function Tests
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Cl Cardiac index

CHD Congenital heart disease

COPD Chronic obstructive pulmonary disease

CPFE Combined pulmonary fibrosis and emphysema

CTEPH
hypertension

ECHO Echocardiography
HF Heart failure
HIV

ILD Interstitial lung disease

Chronic  thrombo-embolic  pulmonary

Human immunodeficiency virus

mPAP Mean pulmonary arterial pressure
PAH
PH Pulmonary hypertension

Pulmonary arterial hypertension

PHLD PH associated with lung diseases and/or hypoxia
PH-LHD PH associated with left heart disease

TR Tricuspid regurgitant

B Tuberculosis

WHO World health organization

WSPH World symposium on pulmonary hypertension

Introduction

Pulmonary hypertension (PH) is a morbid condition that
gained recognition in 1973 when the World Health
Organization organized its first symposium. The
hemodynamic definition was given as mean pulmonary
artery pressure>25 mmHg at rest. Dana Point Classification
was given during the 4™ symposium and the treatment
algorithm updated. In 2018, the 6™ World Symposium on
Pulmonary Hypertension was a landmark as a proposal was
made to revise hemodynamic definition and set mean
pulmonary arterial pressure (mPAP) threshold at a lower
value. (1, 2)

PH is a progressive disease characterized by an elevation of
pulmonary artery pressure and pulmonary vascular
resistance, leading to right ventricular failure and death. It
remains a challenging chronic progressive disease, but the
current interest and advent of medical therapy in the last 20
years has significantly changed the perception of medical
community in this disease. Although PH is a clinical entity,
it has got both hemodynamic and pathological aspects.
Hemodynamically it is defined by mPAP greater than 20
mmHg at rest measured by right heart catheterization. (3)

Even if the definitive diagnosis of PH requires right heart
catheterization, transthoracic echocardiography (ECHO)
has become the standard screening tool for assessing the
presence of PH in cohort studies of patients at increased risk

@ 2024 Muluneh Kidane Tufal*

Winsome Publishing LLC

of having the disease. The noninvasive assessment of the
pulmonary artery pressure is usually estimated by the
addition of the trans-tricuspid gradient (obtained by the
peak systolic velocity of the tricuspid regurgitation and
applying the Bernouili formula) to the right atrium pressure.
(4,5)

PH is defined as a tricuspid regurgitant (TR) velocity 2.9
m/sec which translated to a right ventricular pressure above
35 mmHg. A tricuspid regurgitant velocity 3.5 m/sec, which
translates into a pulmonary arterial pressure/right
ventricular systolic pressure of 50 mmHg, is considered as
moderate-to-severe PH. The estimated pulmonary artery
systolic pressure by transthoracic ECHO has a good
correlation with invasively measured mPAP. (6)

The updated clinical classifications of PH according to the
6" World Symposium on Pulmonary Hypertension (WSPH)
task force classify PH into five clinical groups. Group 1,
pulmonary arterial hypertension (PAH) includes idiopathic,
heritable, and drug-induced PH and is associated with
conditions such as human immunodeficiency virus (HIV),
schistosomiasis, and congenital heart disease (CHD). It
comprises patients with precapillary PH due to distinct
underlying disorders who share a similar pulmonary
angioproliferative vasculopathy that predominantly affects
the precapillary arterioles. (7, 8, 9)

Group 2, PH associated with left heart disease (PH-LHD)
represents the most prevalent form accounting for 65-80%
of case. This includes patients with Heart failure (HF), left-
sided valvular heart disease, and congenital/acquired
cardiovascular conditions leading to postcapillary PH. The
prevalence of PH increases with severity of left-sided
valvular diseases. (10)

In 2013, the Global Burden of Disease Study reported 61.7
million cases of HF worldwide, which represented almost a
doubling since 1990. Post-capillary PH, either isolated or
combined with a pre-capillary component, is a frequent
complication mainly in HF, affecting at least 50% of these
patients. In patients with valvular heart disease,
echocardiographic studies have shown that PH is present in
up to 65% of patients with symptomatic aortic stenosis,
while virtually all patients with severe mitral valve stenosis
develop PH, which can also be found in most patients with
significant degenerative or functional mitral regurgitation.
(11)

Group 3, PH associated with lung diseases and/or hypoxia
(PHLD) is the second most common group following PH-
LHD. PH is frequently observed in patients with chronic
obstructive pulmonary disease (COPD) and/or emphysema,
interstitial lung disease (ILD), combined pulmonary fibrosis
and emphysema (CPFE), and hypoventilation syndromes.
(12, 13)

In patients with lung disease, PH is categorized as non-
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severe or severe, depending on hemodynamic findings.
Severe PH is defined by mPAP 35 mmHg or mPAP >25
mmHg with cardiac index (Cl), 2.5 L/min/m. whereas non-
severe PH is common in advanced COPD and ILD defined
by spirometric criteria. The clinical symptoms of PH in
respiratory diseases are difficult to be picked up as there is
a significant overlap with the symptomatology of primary
disease. (14, 15, 16)

Group 4, chronic thrombo-embolic PH (CTEPH) is not only
a consequence of pulmonary artery obstruction by
organized fibrotic clots but can also be related to the
associated microvasculopathy. Although group 5, PH with
unclear and/or multifactorial mechanism represents less-
studied forms of the disease, it constitutes a significant part
of the worldwide burden of PH. (17) Cardiovascular
diseases were the leading cause of death worldwide, taking
an estimated 17.9 million lives, which is equivalent to
31.4% of all deaths. Likewise PH is becoming a major
global health issue with estimated global prevalence of 1%.
(18)

As of 2015, it was estimated that up to 50-70 million
individuals were affected by PH globally, which is expected
to rise as global population and life expectancy increases.
All age groups are affected. About 30 million individuals
are estimated to have HF associated PH, 25 million
estimated to have COPD associated PH, 150,000
individuals estimated to have HIV-associated PH, 3.75
million individuals estimated to suffer rheumatic heart
disease associated PH, and 2 million individuals estimated
to have sickle cell disease associated PH. (19)

Overall, 80% of worldwide CVD related deaths occur in
low and middle income countries. In these regions morbid
and fatal CVD related events typically occur at an age below
60 and affect more women than in high income countries
and, therefore, have a profound impact on the family unit
and the workforce. PH is a "not-so-rare” form of heart
disease of multiple etiologies in Africa. (20)

Methodology
Study area and period

The study was conducted in the 3 months period from
March 15 to June 15 2024 G.C at SPHMMC, Addis Ababa,
Ethiopia. The St. Paul’s hospital millennium medical
college in Addis Ababa is one of the largest hospitals in
Ethiopia. It was built by Emperor Haile Selassie in 1961
with the help of the German evangelical church.(37) It
aimed to serve primarily low-income patients, and more
than 75% of patients are treated free the poor. A medical
college was formed in 2007. The hospital is an academic
referral hospital; it currently has 392 beds with annual
average of 200,000 patients and a catchment population of
more than 5 million. There are over 1300 clinical and non-
clinical staffs.
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It is one of the few tertiary hospitals having advanced
cardiology, pulmonary & critical care services, including;
intensive care unit which is well equipped & staffed by
highly trained healthcare professionals, percutaneous
coronary intervention, pacemaker implantation, and
percutaneous mitral balloon valvotomy. The cardiology unit
has 9 cardiologists, who run 4 outpatient clinics, 3
transthoracic echocardiogram, 1 stress electrocardiogram, 1
transesophageal echocardiogram, 1 dobutamine stress
echocardiogram, 2 coronary interventions, and 2
percutaneous mitral balloon valvotomy sessions per week.
Patients are referred from all over the country and there are
well established regular chest and cardiac clinics with 90 to
100 ECHOs performed weekly. There is also well
established chest clinic with 1 pulmonologist & patients
with respiratory problems are evaluated at the clinic on
weekdays. The study design was institutional based cross
sectional study

Source and study population

All patients who has came to SPHMMC adult chest and
cardiac clinic for follow up during the study period. The
study population consisted selected/sampled members of
patients with pulmonary hypertension having follow up at
SPHMMC adult chest and cardiac clinic from March 15 to
June 15 2024 G.C and who satisfies the following inclusion
and exclusion criteria

Inclusion and Exclusion criteria

All patients with the diagnosis of pulmonary hypertension
who had follow up at SPHMMC adult chest and cardiac
clinic during the study period.

Critically ill patients, Age less than 14 years and Those with
incomplete etiological work up/record were excluded from
this study.

Sample size determination and sampling procedure

The sample size included all patients who had follow up at
SPHMMC adult chest and cardiac clinic during the study
period and fulfilled the inclusion & exclusion criteria. The
sample size was found to be 152.

Data collection

The patient’s data was collected by trained health
professionals working in the cardiac & chest clinic. The
research assistants or staffs explained the study procedures,
conducted eligibility screening and obtained informed
verbal and written consent. Before conducting the main
study, a pretest has been performed. Data was collected
from patients when they came for initial evaluation or
follow up. Socio demographic & clinical characteristics
were collected from the patients using a structural
questionnaire written in English which was a validated tool
& customized for this study. In cases when the patient was
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unable to give history, data was obtained by enquiring
family members accompanying the patient. The 6" WSPH
task force guidelines were used to classify PH in to five
groups. Data on the clinical diagnosis including
investigations regarding to underlying disease etiology &
echocardiographic parameters were collected from the
patient chart.

Data quality assurance and management

The questionnaire was designed in English language and
pre-tested on around 16 patients similar to the study
population in the study hospital which were not included in
the study. The findings of the pre-test were incorporated
into the final instrument for the study. To maintain data
quality, data collectors were trained and selected based on
educational level, the work experience and knowledge on
patients with pulmonary hypertension. The collected data
was reviewed and checked for omissions, legibility of
handwriting, completeness and consistency by principal
investigator on daily bases during data collection time.

Data processing and analysis

The collected data was entered into the latest version of
EpiData and double entry was made. The data was cleaned
by removing irrelevant data; duplicate our data; fix
structural errors, deal with missing data, filter out data
outliers and validating our data. The entered data then
imported to Statistical Package for Social Science (SPSS)
version 25 software for analysis. Descriptive statistics were
employed for sociodemographic characteristics of the
respondents. Bivariate analysis was done to identify
independent factors. P-value less than 0.2 were considered
to select candidate variables for multiple logistic regression
models. Finally, multivariable logistic regression was done
and then Crude Odds Ratio (COR), Adjusted Odds Ratio
(AOR) with 95%CI were employed to determine the
associated factors of pulmonary hypertension and P- value
less or 0.05 was considered as statically significant.

Ethical consideration

Ethical clearance was obtained from Department and
Institutional Review Board (IRB) of St. Paul Hospital
Millennium Medical College. The study participants were
informed about the study objective and then written consent
form was obtained prior to data collection. Every patient’s
identity was not mentioned. The participants were informed
about their rights to refuse his or her participation, ask any
question or withdraw at any time during data collection
process. The vulnerable groups in our study were protected.

Results

Socio demographic and clinical characterstics of
the participants

A total of 152 adult patients followed at Saint Paul’s

@ 2024 Muluneh Kidane Tufal*

Winsome Publishing LLC

Hospital Millennium Medical College, chest and cardiac
clinic from March, 2024 to June, 2024 G.C were enrolled in
the study. The age ranged from 16 to 86 years with mean
age of study participants being 49.8 years (SD 15.3) & most
common age group was 40 to 60 years (44%). More than
half of participants were females 90 (59.2%) and from urban
areas (55.3%). The most frequent cardiovascular
comorbidity identified among the study subjects was history
of heart failure 97(63.8%) followed by dyslipidiemia 64
(42.1%). Of all patients, 61 (40.1%) have a history systemic
arterial hypertension where as 46 (30.3%) have a history of
diabetes mellitus. 21% of the participants were smoker and
32 (21.1%) presents with HIV. History of Tuberculosis was
reported by 59 (38.8%) of participants and 19.7% has a
history of COPD. (Table 1)

Table 1: Table 1: Socio-demographic and clinical
characteristics of patients, Addis Abeba Ethiopia, 2024
(n=152)

Variables Freque Percent
ncy age (%)
Age (Mean, 49.8,
SD) 15.3
Gender Femal 90 59.2
e
Male 62 40.8
Place of Urban 84 55.3
residence
Rural 68 44.7
Systemic Yes 61 40.1
arterial
hypertension No 91 59.9
Diabetes Yes 46 30.3
mellitus
No 106 69.7
Smoking Yes 32 21.1
No 120 78.9
Dyslipidiemia Yes 64 42.1
No 88 57,9
Human Reacti 32 21.1
immunodefici ve
ency virus
(HIV) Non 120 78.9
reacti
ve
History of Yes 97 63.8




Journal of Cardiovascular Investigations and Insights

Winsome Publishing LLC

Heart failure No 55 36.2
History of Yes 59 38.8
tuberculosis

No 93 61.2
History of Yes 30 19.7
COPD

No 122 80.3

Pattern of pulmonary hypertension among the
participants

Pulmonary hypertension due to left heart disease (group 2,
PH-LHD) was the most common form of PH identified
among the participants 83 (54.6%) followed by PH due to
lung disease 37(24.3%), Group 1 PH-PAH 29 (19.1%),
Group 5 PH 2 (1.3%) and Group 4 CTEPH 1 (0.7%). In the
subgroup analysis, Human immunodeficiency virus
associated pulmonary arterial hypertension 15 (9.9%) was
the most common cause of Group 1 PAH, idiopathic
accounts for 8(5.3%) and congenital heart disease for 5
(3.3%). Heart failure with reduced ejection fraction
61(40.1%) was the most frequent subgroup of PH due to left
heart disease and valvular heart disease was the cause in 18
(11.8%). In PH due to lung disease, destructive pulmonary
tuberculosis was the most common cause 24 (15.8%)
followed by COPD 11 (7.2%). (Table 2)

Pulmonary hypertension associated with lung diseases
and/or hypoxia was more common in males while Group 1
pulmonary arterial hypertension and PH due to left heart
disease were more frequently encountered among the
female participants. There were one male patient with
Group 4 CTEPH and two females diagnosed with Group 5
PH with unclear and/or multifactorial mechanism. (Figure
1)

Table 2: Pattern of pulmonary hypertension among the
participants, Addis Abeba Ethiopia, 2024(n =152)

WSPH  Group of Frequenc Percenta
pulmonary y ge (%)
hypertension (n=152)
Group 1 PH 29 19.1
(Pulmonary arterial
hypertension)
Congenital  heart 5 3.3
disease
Human 15 9.9
immunodeficiency
virus-associated
Idiopathic 8 5.3
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Associated  with
Portal hypertension

0.7

Group 2 PH associated
with left heart disease

83

54.6

Heart failure with
preserved ejection
fraction

2.6

Heart failure with
reduced  ejection
fraction
(EF<49%)

61

40.1

Valvular heart
disease

18

11.8

Group 3 PH associated
with lung diseases &or
hypoxia

37

24.35

Chronic
obstructive  lung
disease (COPD)

11

7.2

Post-Tuberculosis
bronchiectasis

24

15.8

Lung disease with
mixed
restrictive/obstructi
ve pattern

1.3

Group 4 PH chronic
thrombo-embolic PH
(CTEPH)

0.65

Chronic thrombo-
embolic PH

0.65

Group 5 PH with
unclear/multifactorial
mechanism

1.3

Systemic disorders

0.65

Chronic renal
failure with or
without
hemodialysis

0.65

Figure 1: Gender

based distribution of pulmonary
hypertension sub group among participants, Addis Abeba
Ethiopia, 2024 (n =152)
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Male

0 - B Female

Left ventricular 55 36.1
ejection fraction

below 45%

Right  ventricular 105 69
dilation (>41mm)

Right Atrial dilation 100
(>44mm)

65.7

Median ventricular 7.01

wall thickness (mm)

Male (n) 10 30 21 1 0

Female (n 19 53 16 0

| S]

Echocardiography findings of the participants

The median pulmonary artery systolic pressure was
59mmHg (IQR: 49-67 mmHg). Of the entire patients 40.8%
presents with severe pulmonary hypertension while 51
(33.6%) have moderate and 39 (25.6%) have mild
pulmonary hypertension. The median left ventricular
gjection fraction was 50% (IQR 25-70%) and LVEF was
below 45% in 36.1% of patients. Echo estimate of the right
heart showed 69% of study subjects had evidence of right
ventricular dilation and 65.7% had dilated right atrium. The
median ventricular wall thickness of participants was
7.01mm. (Table 3)

Table 3: Echocardiographic findings of the patients,
Addis Abeba Ethiopia, 2024 (n =152)

Variables Frequency Percentage
(%)

Pulmonary  artery 59 (49-67)

systolic pressure

(mmhg),

median(IQR)
Severe PH 62 40.8
Moderate PH 51 33.6
Mild PH 39 25.6

Left ventricular 50 (25-

gjection fraction 70%)

(%), Median (IQR)
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Factors associated with pulmonary hypertension

For pulmonary hypertension due to left heart disease, age
was found to be statistically associated with the odds of
developing the disease (AOR=1.96, 95% CI; 0.54-4.87).
This implies, as age increases the likelihood or odds of
developing pulmonary hypertension due to left heart disease
increases. Presence of systemic arterial hypertension also
increases the odds of developing pulmonary hypertension
due to left heart disease (AOR=2.95, 95% ClI; 1.29-4.62).
History of COPD disease (AOR=3.19, 95% CI; 1.65-5.94)
and right atrial enlargement disease (AOR=2.49, 95% ClI;
1.03-4.17) has been found to be strongly associated with the
odds of developing Group 3 PH, pulmonary hypertension
associated with lung diseases and/or hypoxia. Gender, place
of residence and diabetes was not found to be statistically
significant. (Table 4 and 5)

Table 4: Factors associated with pulmonary
hypertension due to left heart disease among the
participants, Addis Abeba Ethiopia, 2024(n =152)

PH due to Left heart disease
Variable No (%) | COR AOR
Age 2.34(0.63 | 1.96(0.54
-5.28 -4.87) *
Gender Femal |53(63.9 |1
e )
Male | 30(36.1 | 1.19(0.35 | 2.35(1.18
) -4.6) -4.67)
Place of Urban | 58(69.9 | 1
residence )
Rural | 25(30.1 | 0.35(0.05 | 0.46(0.07
) -2.41) -3.21)
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Systemic Yes 40(48.2 | 3.21(1.04 | 2.95(1.29 No 26(70.3 | 6.31(2.36- | 4.09(3.6
arterial ) -5.82) -4.62) * ) 18.93) 9-23.71)
hypertensio -
" No 43(51.8 | 1 History of | Yes 20(54.1 | 3.57(1.93- | 3.19(1.6
) COPD ) 7.21) 5-5.94) *
Diabetes Yes 25(30.1 |1 No 17(45.9 | 1
mellitus ) )
No 58(69.9 | 2.74(0.73 | 1.74(0.90 Right atrial | Yes 24(64.9 | 2.05(0.64- | 2.49(1.0
) -10.26) -12.36) dilation ) 3.78) 3-4.17) *
(>44mm)
History of Yes 6(7.2) 1 No 13(35.1 | 1
COPD )
No 77(92.8 | 0.96(0.83 | 1.43(0.78
) 1.10 2.63) Discussion
Right atrial | Yes 45(54.2 | 1
dilation ) This was institutional based cross sectional study conducted
(>44mm) . -
No 38(45.8 | 1.22(0.45 | 1.54(0.89 to determine the pattern of pulmonary hypertension along
) -3.29) -5.38) with its etiological and demographic distribution as well as
associated factors, among patients followed at the chest and
Table 5: Factors associated with pulmonary  cardiac clinic of Saint Paul’s Hospital Millennium Medical

hypertension due to lung diseases and/or hypoxia among
the participants, Addis Abeba Ethiopia, 2024(n =152)

PH associated with lung
diseases and/or hypoxia
Variable /or hyp
No (%) | COR AOR
Age 1.45 2.17(0.5
(0.26- 6-8.97)
9.53)
Gender Femal | 16(43.2 | 1
e )
Male | 21(56.8 | 1.41(0.12 | 1.24(
) 2-16.48) 0.102-
14.59)
Place of Urban | 9(24.3) | 1
residence
Rural | 28(75.7 | 3.22(0.86- | 2.22(1.9
) 12.75) 6-16.75)
Systemic Yes 14(37.8 | 1
arterial )
hypertensio
n No 23(62.2 | 0.48(0.25- | 1.09(0.5
) 1.69) 1-3.84)
Diabetes Yes 11(29.7 | 1
mellitus )
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College, from March to June, 2024 G.C. The median age of
49.8 years of patients in our study is similar to the median
age of observational study conducted in Somalia (33) but
lower than a study from china 71 years (27). This difference
could be associated with a lower average life expectancy in
Ethiopia and other endemic causes of pulmonary
hypertension that affect the age distribution of the patient.
The female-to-male ratio of 1.5:1 is comparable to 1.6:1 in
the PAPUCO cohort. (31)

Our study showed pulmonary hypertension associated with
left heart disease (PH-LHD) was the most common form
(54.6%). This is consistent with other studies conducted in
Africa, PAPUCO (52%) and Somalia (58%). (31, 33) In
addition a meta-analysis on pulmonary hypertension in
Africa revealed; left heart disease to be the most common
etiologic cause. (5) However studies from United Arab
Emirates and India reported Group 1 pulmonary arterial
hypertension as the commonest type of PH. Our findings
can be explained by the high prevalence of heart diseases
African countries. Untreated hypertensive heart disease is a
leading cause of heart disease, which is highly common in
the African population. (38) In our study, hypertension was
detected in 40.1% of the patients. In addition, rheumatic
valvular disease which develops due to untreated
streptococcal infections is much more frequently seen in the
African continent compared to developed countries. (39)

Inthe PAPUCO study (31), which was a multinational study
on PH epidemiology in Africa, Group 2 PH constituted the
largest group (69%), followed by group 1 PH (16%), group
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3 PH (11%), group 4 PH (2%), and group 5 PH (2%).
Although these results were in agreement to our findings,
the prevalence of group 3 PH was relatively higher in our
study (24.3% Vs 11%). This finding may be associated with
a high rate of post-tuberculosis sequelae in a subgroup
analysis (15.8%) in Ethiopia, higher number of patients with
history of smoking (21%) and with the fact that the study
has included patients having followed up at the chest clinic.

In a large meta-analysis, the global prevalence of PH among
HIV-infected adults was found 8.3%. (5) Pulmonary
hypertension due to HIV is known to be common in the
African population. This study found that 21% of patients
are reactive for HIV which is comparable to the report from
PAPUCO cohort study 30% and similar study conducted in
Ethiopia also showed 14% prevalence of PH among HIV
infected individuals. However these findings are higher
when compared to observational studies conducted at India
and Somalia. This inconsistency may be due to the
difference in religious sensitivities and availability of
HAART in the study community. Our study also showed
significant number of the participants had diabetes mellitus
(30.3%) and dyslipidiemia (42.1%) which can be associated
with a higher percentage of the patients being from urban
areas compared to other studies conducted in Africa.

In consistent to a retrospective study conducted in Ethiopia,
majority of the participants have severe PH (40.5% Vs
47%). Relatively lower percentage of patients have left
ventricular ejection fraction below 45% when compared to
a study conducted in USA (36.1% Vs 44%). This
discrepancy may be due to a difference on the underlying
etiological distribution of PH among the study subjects.
According to our study; Age, systemic arterial
hypertension, history of COPD and right atrial dilation have
association to the development of Group 2 and Group 3
pulmonary hypertension. Similar results have also been
reported from other studies conducted at USA, China and
India. (26, 27, 28)

It should also be noted that Addis Ababa is at an altitude of
7800 feet where reduced oxygen tension could contribute to
elevation of PA pressure. However, population-based
studies of Ethiopians living in the Simien plateau in
Northern Ethiopia suggest that native Ethiopians living at
high altitude have evolved to maintain near normal oxygen
saturation. (40)

Conclusion

Over all left heart disease was the most common cause of
pulmonary hypertension in our set up. There is a high
burden of HIV and tuberculosis leading to destructive lung
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disease such as fibrocavitation, bronchiectasis and chronic
hypoxia and the increasing burden of modifiable risk factors
for CVD leading to left heart disease. Age and systemic
arterial hypertension are associated with the risk of
developing pulmonary hypertension.

References

1. G. Simonneau, D. Montani, D. S. Celermajer et al.,
“Haemodynamic definitions and wupdated clinical
classification of pulmonary hypertension, “The
European Respiratory Journal,vol. 53, no. 1, 2019.

2. Galie N, Hoeper MM, Humbert M, et al. Guidelines for
the diagnosis and treatment of pulmonary hypertension.
Eur Respir J2009; 34: 1219-1263

3. Tueller C, Stricker H, Soccal P, Tamm M, Aubert JD,
Maggiorini M, Zwahlen M, Nicod L. Epidemiology of
pulmonary hypertension: new data from the Swiss
registry. Swiss Med WKkly. 2008;138(25-26):379-84

4. Hoeper MM, Bogaard HJ, Condliffe R, et al.
Definitions and diagnosis of pulmonary hypertension. J
Am Coll Cardiol 2019;62:D42-50.

5. Bigna JJ, Noubiap JJ, Nansseu JR, et al. Prevalence and
etiologies of pulmonary hypertension in Africa: a
systematic review and meta-analysis. BMC Pulm Med
2017;17:183

6. Sciomer S, Magri D, Badagliacca R. Non-invasive
assessment of pulmonary hypertension: Doppler
echocardiography. Pulm Pharmacol Ther 2007; 20:135-
40.

7. Tuder RM, Archer SL, Dorfmiller P, et al. Relevant
issues in the pathology and pathobiology of pulmonary
hypertension. J Am Coll Cardiol2013; 62(25
suppl):D4-12.

8. Simonneau G, Gatzoulis MA, Adatia I, et al. Updated
clinical classification of pulmonary hypertension. J Am
Coll Cardiol 2019;62:D34-41.

9. Humbert M, Sitbon O, Yaici A, et al, and the French
Pulmonary Arterial Hypertension Network. Survival in
incident and prevalent cohorts of patients with
pulmonary arterial hypertension. Eur Respir J2010;
36:549-55.

10. Gaziano JM. Global burden of cardiovascular disease.
In Braunwald’s Heart Disease: A Textbook of
Cardiovascular Medicine: Citeseer; 2005.

11. Keates AK, Mocumbi AO, Ntsekhe M, Sliwa K,
Stewart S. Cardiovascular disease in Africa:


https://erj.ersjournals.com/content/53/1/1801913?rss=1&utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/53/1/1801913?rss=1&utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/53/1/1801913?rss=1&utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://erj.ersjournals.com/content/53/1/1801913?rss=1&utm_source=TrendMD&utm_medium=cpc&utm_campaign=European_Respiratory_Journal_TrendMD_0
https://err.ersjournals.com/content/21/126/313.short
https://err.ersjournals.com/content/21/126/313.short
https://err.ersjournals.com/content/21/126/313.short
https://serval.unil.ch/resource/serval:BIB_6E5F904C63BD.P001/REF.pdf
https://serval.unil.ch/resource/serval:BIB_6E5F904C63BD.P001/REF.pdf
https://serval.unil.ch/resource/serval:BIB_6E5F904C63BD.P001/REF.pdf
https://serval.unil.ch/resource/serval:BIB_6E5F904C63BD.P001/REF.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11538847/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11538847/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11538847/
https://link.springer.com/article/10.1186/s12890-017-0549-5
https://link.springer.com/article/10.1186/s12890-017-0549-5
https://link.springer.com/article/10.1186/s12890-017-0549-5
https://link.springer.com/article/10.1186/s12890-017-0549-5
https://heart.bmj.com/content/97/8/612.short
https://heart.bmj.com/content/97/8/612.short
https://heart.bmj.com/content/97/8/612.short
https://heart.bmj.com/content/97/8/612.short
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.10.025
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.10.025
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.10.025
https://www.jacc.org/doi/abs/10.1016/j.jacc.2013.10.025
https://widionline.xray.ufl.edu/admin/getmedia/fcbb034f-ede5-4c13-97af-21ddf8057cc4/Suspected-Pulmonary-Hypertension.pdf
https://widionline.xray.ufl.edu/admin/getmedia/fcbb034f-ede5-4c13-97af-21ddf8057cc4/Suspected-Pulmonary-Hypertension.pdf
https://widionline.xray.ufl.edu/admin/getmedia/fcbb034f-ede5-4c13-97af-21ddf8057cc4/Suspected-Pulmonary-Hypertension.pdf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=6ca91462d968c78c9e0a6baeb6ffe6f739ee47c6
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=6ca91462d968c78c9e0a6baeb6ffe6f739ee47c6
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=6ca91462d968c78c9e0a6baeb6ffe6f739ee47c6
https://www.nature.com/articles/nrcardio.2017.19/1000
https://www.nature.com/articles/nrcardio.2017.19/1000

Journal of Cardiovascular Investigations and Insights

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

epidemiological profile and challenges. Nat. Rev.
Cardio. 2017;14(5):273
Chaouat A, Bugnet AS, Kadaoui N, Schott R,

Enache I, Ducoloné A,et al.Severe pulmonary
hypertension and chronic obstructive  pulmonary
disease. Am J Respir Crit Care Med

2005;172:189-94

Hoeper MM, Humbert M, Souza R, et al. A global view
of pulmonary hypertension. Lancet Respir Med
2016;4:306-22.

Feetham L, van Dorn A. Chronic obstructive pulmonary
disease (COPD).Lancet Respir Med. 2017;5(1):18-19.
doi:10.1016/S2213-2600(16) 30442-8

Scharf SM, Igbal M, Keller C, Criner G, Lee S, Fessler
HE. Hemodynamic characterization of patients with
severe emphysema.Am J Respir Crit Care Med.
2002;166(3):314-322. doi:10.1164/rccm.2107027

Dodd PJ, Yuen CM, Jayasooriya SM, van der Zalm
MM, Seddon JA. Quantifying the global number of
tuberculosis survivors: A modelling study. Lancet
Infect Dis 2021;21(7):984-992

Moreira EM, Gall H, Leening MJ, et al. Prevalence of
pulmonary hypertension in the general population: the
Rotterdam study. PLoS One2015; 10:e0130072.

Mocumbi AO, Thienemann F, Sliwa K. A global
perspective on the epidemiology of pulmonary
hypertension. Can J Cardiol 2015;31:375-81.

Richter T, Nestler-Parr S, Babela R, Khan ZM, Tesoro
T, Molsen E, et al. Rare disease terminology and
definitions-a systematic global review: report of the
ISPOR rare disease special interest group. Value
Health. 2015;18(6):906-914

Strange G, Playford D, Stewart S, Deague JA, Nelson
H et al. (2012) Pulmonary hypertension: prevalence
and mortality in the Armadale echocardiography
cohort. Heart 98: 1805-1811. doi:10.1136/ heartjnl-
2012-301992. PubMed: 22760869

Thienemann F, Dzudie A, Mocumbi AO, Blauwet L,
Sani MU, Karaye KM,Ogah OS, Mbanze |, Mbakwem
A, Udo P, et al. Rationale and design of the pan African
pulmonary hypertension cohort (PAPUCO) study:
implementing a contemporary registry on pulmonary
hypertension in Africa. BMJ Open.
2014;4(10):e005950.

Taylor HA Jr., Wilson JG, Jones DW, Sarpong DF,
Srinivasan A et al. (2005) Toward resolution of

@ 2024 Muluneh Kidane Tufal*

23.

24,

25.

26.

27.

28.

29.

30.

31.

Winsome Publishing LLC

cardiovascular health disparities in African Americans:
design and methods of the Jackson Heart Study. Ethn
Dis 15: S6-4-17. PubMed: 16320381.

Mocumbi AO. Lack of focus on cardiovascular disease
in subSaharan Africa. Cardiovasc  Diagn Ther.
2012;2(1):74

Butrous G, Ghofrani HA, Grimminger F. Pulmonary
vascular disease in the developing world. Circulation
2008; 118:1758-66.

Elliott CG, Barst RJ, Seeger W, et al. Worldwide
physician education and training in pulmonary
hypertension: pulmonary vascular disease: the global
perspective. Chest 2010;137(Suppl 6):855-94S.

Saleh, K.; Khan, N.; Dougherty, K.; Bodi,
G.;Michalickova, M.; Mohammed, S.;Kerenidi, T.;
Sadik, Z.; Mallat, J.; Farha, S.; et al. The First
Pulmonary Hypertension Registry in the United Arab
Emirates  (UAEPH):  Clinical  Characteristics,
Hemodynamic Parameters with Focus on Treatment
and Outcomes for Patients with Group 1-PH. J. Clin.

Med. 2023, 12, 1996. https://doi.org/10.3390/
jcm12051996
Yonghua C, Chunli L, Wenju L, Mengxi L, Cyrus H,

Elizabeth W. W, Kai Y, Ning L; Clinical characteristics
and risk factors of pulmonary hypertension associated
with chronic respiratory diseases: a retrospective study;
J Thorac Dis 2016;8(3):350-358

Choudhary G, Jankowich M, Wu W-C (2013)
Prevalence and Clinical Characteristics Associated with
Pulmonary Hypertension in AfricanAmericans. PL0S
ONE 8(12): e84264.
doi:10.1371/journal.pone.0084264

Utpat K, Kanmani MK, Pal V, Desai U, Joshi JM.
Profile of pulmonary hypertension in patients
presenting with respiratory symptoms at a tertiary care
hospital in Mumbai. J Adv Lung Health 2022

Rahul M, Manish B, Ravi R K, Naresh T.
Epidemiological and Clinical Profile of Pulmonary
Hypertension: Data from an Indian Registry J Clin Prev
Cardiol 2012;2:51-7

Thienemann F, Dzudie A, Mocumbi AO, et al.
Rationale and design of the pan African pulmonary
hypertension cohort (PAPUCO) study: implementing a
contemporary registry on pulmonary hypertension in
Africa. BMJ Open 2014;4:e005950.


https://www.nature.com/articles/nrcardio.2017.19/1000
https://www.nature.com/articles/nrcardio.2017.19/1000
http://www.vpci.org.in/uploads/RA%201.pdf
http://www.vpci.org.in/uploads/RA%201.pdf
http://www.vpci.org.in/uploads/RA%201.pdf
http://www.vpci.org.in/uploads/RA%201.pdf
http://www.vpci.org.in/uploads/RA%201.pdf
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.tandfonline.com/doi/abs/10.2147/COPD.S359873
https://www.tandfonline.com/doi/abs/10.2147/COPD.S359873
https://www.tandfonline.com/doi/abs/10.2147/COPD.S359873
https://www.atsjournals.org/doi/abs/10.1164/rccm.201103-0454CI
https://www.atsjournals.org/doi/abs/10.1164/rccm.201103-0454CI
https://www.atsjournals.org/doi/abs/10.1164/rccm.201103-0454CI
https://www.atsjournals.org/doi/abs/10.1164/rccm.201103-0454CI
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30919-1/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30919-1/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30919-1/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30919-1/abstract
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(15)00543-3/abstract
https://www.sciencedirect.com/science/article/pii/S0828282X1500077X
https://www.sciencedirect.com/science/article/pii/S0828282X1500077X
https://www.sciencedirect.com/science/article/pii/S0828282X1500077X
https://www.sciencedirect.com/science/article/pii/S1098301515019798
https://www.sciencedirect.com/science/article/pii/S1098301515019798
https://www.sciencedirect.com/science/article/pii/S1098301515019798
https://www.sciencedirect.com/science/article/pii/S1098301515019798
https://www.sciencedirect.com/science/article/pii/S1098301515019798
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://bmjopen.bmj.com/content/4/10/e005950.short
https://www.sciencedirect.com/science/article/pii/S0277953612004807
https://www.sciencedirect.com/science/article/pii/S0277953612004807
https://www.sciencedirect.com/science/article/pii/S0277953612004807
https://www.sciencedirect.com/science/article/pii/S0277953612004807
https://www.sciencedirect.com/science/article/pii/S0277953612004807
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839174/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839174/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3839174/
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.107.727289
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.107.727289
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.107.727289
https://www.sciencedirect.com/science/article/pii/S0012369210603315
https://www.sciencedirect.com/science/article/pii/S0012369210603315
https://www.sciencedirect.com/science/article/pii/S0012369210603315
https://www.sciencedirect.com/science/article/pii/S0012369210603315
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.mdpi.com/2077-0383/12/5/1996
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805801/
https://www.ahajournals.org/doi/abs/10.1161/circheartfailure.116.003940
https://www.ahajournals.org/doi/abs/10.1161/circheartfailure.116.003940
https://www.ahajournals.org/doi/abs/10.1161/circheartfailure.116.003940
https://www.ahajournals.org/doi/abs/10.1161/circheartfailure.116.003940
https://www.ahajournals.org/doi/abs/10.1161/circheartfailure.116.003940
https://link.springer.com/article/10.1007/s12664-015-0600-5
https://link.springer.com/article/10.1007/s12664-015-0600-5
https://link.springer.com/article/10.1007/s12664-015-0600-5
https://link.springer.com/article/10.1007/s12664-015-0600-5
https://www.academia.edu/download/96283126/ofac604.pdf
https://www.academia.edu/download/96283126/ofac604.pdf
https://www.academia.edu/download/96283126/ofac604.pdf
https://www.academia.edu/download/96283126/ofac604.pdf
https://www.academia.edu/download/96283126/ofac604.pdf

Journal of Cardiovascular Investigations and Insights Winsome Publishing LLC

32. Mostafa E, Amira I.M, Asmaa | and Irene M. S;
Assessing the spectrum of pulmonary hypertension
identifed at an Egyptian expert referral center, Elshazly
et al. Egypt J Bronchol (2021) 15:48

33. J Gokhan Alici et al. Prevalence and etiologies of
pulmonary hypertension at Somalia-Turkey Training
and Research Hospital in Mogadishu. Pan African
Medical Journal. 2021;40(215).
10.11604/pam;j.2021.40.215.30159

34. Huluka DK, Mekonnen D, Abebe S, Meshesha
Mekonnen D, Deyessa N, Klinger JR, Ventetuolo CE
Prevalence and risk factors of pulmonary hypertension
among adult patients with HIV infection in Ethiopia.
Pulm Circ. 2020. doi: 10.1177

35. Adem A. Abebe S, Hailu A, Feleke B, Berhe M,
Atsibeha M, Davilla VG. Heart diseases in north
ethiopia pattern of echocardiographic abnormalities
among adult cardiac patients- an experience from ayder
hospital of mekelle university. Ethiop Med J. 2014

36. Adem A, Bacha D, Argaw AM. Pattern of
cardiovascular diseases at a teaching hospital in Addis
Ababa, Ethiopia: An echocardiographic study of 1500
patients. Medicine 2023;102:34(e34795)

37. Bantalem AB, Sindew MA, Aynie BG, Getachew AB,
Adult patient satisfaction with nursing care services and
associated factors among admitted patients at
SPHMMC, 2022. Research  square  2023.
Doi.org/10.21203

38. Dzudie A, Kengne AP, Muna WF, Ba H, Menanga
A, Kouam Kouam C et al. Prevalence, awareness,
treatment and control of hypertension in a self-selected
sub-Saharan African urban population: a cross-
sectional study. BMJ Open. 2012 Aug 24;2(4): 001217

39. Engel ME, Haileamlak A, Zihlke L, Lemmer CE,
Nkepu S, van de Wall M et al. Prevalence of
rheumatic heart disease in 4720 asymptomatic
scholars from South Africa and Ethiopia. Heart. 2015
Sep;101(17): 1389-94

40. Beall CM, Decker MJ, Brittenham GM, et al. An
Ethiopian pattern of human adaptation to high-altitude
hypoxia.Proc Natl Acad Sci USA2002; 99: 17215-
17218

@ 2024 Muluneh Kidane Tufal* 10


https://link.springer.com/article/10.1186/s43168-021-00098-3
https://link.springer.com/article/10.1186/s43168-021-00098-3
https://link.springer.com/article/10.1186/s43168-021-00098-3
https://link.springer.com/article/10.1186/s43168-021-00098-3
https://journals.lww.com/md-journal/fulltext/2023/08250/pattern_of_cardiovascular_diseases_at_a_teaching.15.aspx
https://journals.lww.com/md-journal/fulltext/2023/08250/pattern_of_cardiovascular_diseases_at_a_teaching.15.aspx
https://journals.lww.com/md-journal/fulltext/2023/08250/pattern_of_cardiovascular_diseases_at_a_teaching.15.aspx
https://journals.lww.com/md-journal/fulltext/2023/08250/pattern_of_cardiovascular_diseases_at_a_teaching.15.aspx
https://heart.bmj.com/content/101/17/1389.short
https://heart.bmj.com/content/101/17/1389.short
https://heart.bmj.com/content/101/17/1389.short
https://heart.bmj.com/content/101/17/1389.short
https://heart.bmj.com/content/101/17/1389.short
https://link.springer.com/article/10.1186/gb-2012-13-1-r1
https://link.springer.com/article/10.1186/gb-2012-13-1-r1
https://link.springer.com/article/10.1186/gb-2012-13-1-r1
https://link.springer.com/article/10.1186/gb-2012-13-1-r1

