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Abstract

Background: Congenital heart defects (CHD) are the singular most common congenital anomalies and account for
a significant fraction of childhood mortality and morbidity. CHD occurs in ~ 1% of livebirths globally and often
requires surgical interventions to improve quality of life and survival of patients. The prevalence and clinical
presentations of CHD within specific populations provide a clearer overview of the burden of CHD and informs
appropriate interventions. However, there is limited data on clinical presentation and occurrence of CHD in African
countries such as Ghana where most cases are either diagnosed late or missed entirely resulting in increased
mortality. In this retrospective study, we assessed the clinical presentations, associated comorbidities, and
prescription patterns of diagnosed CHD in a tertiary facility in Ghana.

Method: This retrospective study utilized data from electronic health records (EHR) from the child health clinic of the
Cape Coast Teaching Hospital - a tertiary health facility in Ghana from January 2018 to October 2019. All suspected or
provisionally diagnosed cases including those confirmed with echocardiography were included in our analysis.

Results: Over 10, 000 records were reviewed, CHD was diagnosed in 79 cases, and 51 cases had complete clinical
records including the type of CHD and clinical presentation. Male to female ratio was approximately 1:1 and 77.2% of
the diagnoses were in children below 5 years. Acyanotic congenital heart defects were most commonly diagnosed
with ventricular septal defects (VSD) and patent ductus arteriosus (PDA) being the simplest singular CHD. Tetralogy of
Fallot, was the most common complex CHD accounting for 25.5% (13) of cases. Bronchopneumonia, upper respiratory
infections and pneumonia were the most commonly diagnosed comorbidities accounting for over 35% of non-cardiac
sequalae based on antibiotic and diuretic use.

(Continued on next page)

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: nicholas.thomford@uct.ac.za
1Division of Human Genetics, Department of Pathology and Institute of
Infectious Diseases and Molecular Medicine, Faculty of Health Sciences,
University of Cape Town, Anzio Road, Observatory, 7925 Cape Town, South
Africa
2Department of Medical Biochemistry, School of Medical Sciences, College of
Health and Allied Sciences, University of Cape Coast, PMB, Cape Coast,
Ghana
Full list of author information is available at the end of the article

Journal of
Congenital Cardiology

Thomford et al. Journal of Congenital Cardiology             (2020) 4:3 
https://doi.org/10.1186/s40949-020-00034-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s40949-020-00034-y&domain=pdf
http://orcid.org/0000-0002-3152-5817
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:nicholas.thomford@uct.ac.za


(Continued from previous page)

Conclusion: Our study showed that over 75% of CHD cases were diagnosed under 5 years with VSD and TOF being
the most commonly diagnosed acyanotic and cyanotic lesions, respectively. This study presents preliminary data that
give an overview of CHD burden in Ghana that will inform future research and appropriate interventions.

Keywords: Congenital heart defects, Cardiovascular complications, Ventricular septal defect, Clinical presentation,
Ghana, Tetralogy of Fallot

Background
Congenital heart defects (CHD) are the most common
congenital birth defects affecting 1–2% of all live births
globally with an estimated incidence of 8–10/1000 live
births [1–3]. There are regional differences in prevalence
and incidence due to genomic, clinical and environmen-
tal factors [4, 5]. CHD is defined by structural and func-
tional malformations of the heart which if not managed
through appropriate interventions affects quality of life
of the individual and potential premature death. Early
detection, diagnosis and prompt interventions result in
significantly decreased morbidity and mortality [6, 7].
The estimated incidence of CHD is similar across all
countries globally [1, 8]; however, CHD data for African
countries is sparse and needed [4]. CHD malformations
occur as single lesions or in combination with other
heart defects [9]. Commonly diagnosed CHD lesions
isolated or single lesions include atrial septal defects
(ASD), ventricular septal defects (VSD), and pulmonary
stenosis (PS). Complex or combination lesions include
atrioventricular septal defects (AVSD), tetralogy of Fallot
(TOF), and transposition of the great arteries (TGA) [9–
11]. TOF and TGA are the two most common cyanotic
CHD conditions that result in oxygen saturation below
90%. Majority of septal defects such as VSD, ASD and
AVSD are classified as acyanotic CHD lesions with oxy-
gen saturation normally above 95%.
Congenital heart defects are commonly associated with

genetic syndromes including but not limited to Down
syndrome, Turner syndrome, 22q11.2 deletion syn-
drome, 1p36 deletion syndrome and Noonan syndrome.
Most often, CHD is sporadic, not associated with a syn-
drome, and of unknown etiology. Few CHD studies have
been published in Ghana [12, 13], and the rare reported
cases do not include prevalence data, which is important
to low resource countries such as Ghana where very few
children with CHD get detected early and receive timely
corrective surgery [14–16]. Due to delayed diagnosis and
intervention, these children may develop complications
such as heart failure, severe cyanosis and other long-
term sequelae [17–19]. Other non-cardiac complications
arise from infections, malnutrition and adverse events
from administered medications [20–22]. Clearly, there is
a need for data on clinical presentation, CHD severity

and phenotype from tertiary facilities in Ghana. For
these reasons, we therefore conducted a retrospective
study to determine the spectrum and clinical presenta-
tions of CHD among children receiving care at the Cape
Coast Teaching Hospital (CCTH), Cape Coast, Ghana.
This is the largest tertiary facility providing specialized
services to the Western and Central regions of Ghana.
Results from our study will help will provide the baseline
data that can inform designing genomics and molecular
studies aimed at understanding the CHD burden and
profile in Ghana. This study will also facilitate a registry
for CHD with the goal of increased monitoring and
better management.

Methods
This hospital based retrospective study was conducted at
the Cape Coast Teaching Hospital (CCTH), Cape Coast,
Ghana. The facility is a referral center with a 400-bed
capacity and offers echocardiography services three
times in a week which is not covered by the National
Health Insurance Scheme (NHIS) of Ghana. CCTH sees
to approximately 3000 children annually. The hospital
upgraded its patient’s records system to an electronic
health records (EHR) system in January 2018 where pa-
tient data such as age, gender, clinic visited, diagnosis,
medication and laboratory investigations are recorded
and stored digitally. Between the period of January 2018
and October 2019, electronic health records of children
between the ages of 0–16 years who presented at the
child health clinic were queried. Data on analysis fo-
cused on patients who had undergone echocardiography
and also had history and exam information available.

Data extracted
Data extracted from the EHR included age, clinical pres-
entation, CHD type, national health insurance status, pre-
scribed medication, comorbidities and oxygen saturation
profile. Patients with incomplete data were excluded.

Data analysis
Statistical analysis was performed with STATA Statis-
tical Software: Release 15 (StataCorp. 2017) and
GraphPad prism 8 (GraphPad Software, San Diego
California, USA).
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Results
Patients characteristics
Table 1 shows the patient characteristics. There a total
of over 10,000 hospital visits at the child health clinic
and seventy-nine children diagnosed with CHD by a car-
diologist were included in this study. From the 79 diag-
nosed cases, complete data on CHD type with relevant
clinical information was available for 51 children and
was thus used in subsequent analysis (Fig. 1). The male
to female ratio of approximately 1:1 and the median age
was 1.9 years (range - 3 months-16 years) (Table 1). Most
patients were below the age of 5 years (61/79), 77.2%. Of
the patients who were diagnosed with CHD, 58% were
insured under the National Health Insurance Scheme of
Ghana (NHIS).

CHD profile
Table 2 summarizes specific CHD malformation preva-
lence and Table 3 stratifies CHD types by age. CHD
lesions that resulted in cyanosis were observed in (19/
51), 37.3% of the patients. The majority CHD (86%) were
isolated cases not associated dysmorphic or syndromic
features. Simple CHD lesions accounted for 45.1% of all
cases diagnosed while complex lesions were 54.9%
(Table 2).
The most common acyanotic CHD was ventricular

septal defects affecting 31.4% of diagnosed children with
TOF being the commonest cyanotic CHD (25.5%). The
data obtained in this study, although comparable with
similar studies, shares some variances with a other

studies (Table 4). Some multiple CHDs were reported
for the first time whiles other already reported had lower
prevalence. However, one thing that stands out is the
significance of TOF prevalence in these developing
countries where these studies were conducted.

Clinical presentations
Common clinical presentations associated with the
diagnosed congenital heart defects were dyspnea (6.4%),
cyanosis (17.8%), coughing (10.2), fever (8.3%), murmur
(3.8%), pallor (3.82%) and tachypnea (5.7%). For each of
the CHD types, common clinical presentations as
observed are shown in Fig. 2 in graphical form.
Pulse oximetry measurement to determine oxygen

saturation (SPO2) for each CHD type established the
need for routine SPO2 measurements for patients (Fig. 3).
Multiple lesion cyanotic CHD types had an average
oxygen saturation of < 95% with TOF (48.61–65.06%)
and TGA (75.89–85.66%) being the commonest lesions
(Table 5).

Comorbidities associated with CHD in diagnosed children
Among the diagnosed CHD children only 7 (13.7%) had
syndromic features which was Down syndrome. Signifi-
cant comorbidities seen in the children diagnosed with
CHD were grouped into systems such as cardiovascular
(n = 5), hematological conditions (n = 6), inflammatory/
infectious (n = 12), pulmonology (n = 34), and parasitic
infections (n = 5). Table 6 shows the prevalent
comorbidities and their distribution. The commonest

Table 1 Demographic characteristics of diagnosed congenital heart defects subjects

Variable Mean ± SE (95% Conf. Interval) No. (%)

Age range (years)

< 1 0.40 ± 0.07 (0.26–0.53) 21 (26.58)

1–5 2.10 ± 0.15 (1.81–2.39) 40 (50.63)

6–10 7.36 ± 0.47 (6.42–8.30) 11 (13.92)

11–16 13.86 ± 1.20 (11.46–16.25) 7 (8.86)

Gender

Male 38 (48.10)

Female 41 (51.90)

NHIS status

Insured 46 (58.23)

Non-insured 33 (41.77)

Chromosomal anomalies

Down syndrome associated CHD 7 (13.7)

Isolated CHD 44 (86.3)

CHD type

Acyanotic 32 (62.75)

Cyanotic 19 (37.25)
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Fig. 1 Flow chart of cases recorded, diagnosed with CHD and numbers included in analysis, CHD, congenital heart defects

Table 2 Diagnosed single and multiple lesions in children with
congenital heart defects

Type of CHD No (%)

Simple lesions VSD 16 (31.4)

PDA 3 (5.9)

PS 3 (5.9)

ASD 1 (2.0)

Sub-total 23 (45.09)

Complex lesions TOF 13 (25.5)

AVSD 2 (3.9)

VA 2 (3.9)

TGA 1 (2.0)

AV malformation 1 (2.0)

RAH + RV 1 (2.0)

TA + RAH + TR 1 (2.0)

TGA + TOF 1 (2.0)

TA + PA+ PLSVC + PS 1 (2.0)

TOF + PDA 1 (2.0)

TS + + VSD + AV + TR 1 (2.0)

TS + AV malformation 1 (2.0)

VA + AV 1 (2.0)

VSD + PAS 1 (2.0)

Sub-total 28 (54.90)

Total 51

Footnote: AVSD Atrioventricular Septal Defect, PAS Stenosis of pulmonary
artery, PS Pulmonary valve stenosis, VSD Ventricular septal defect, TOF
Tetralogy of Fallot, PDA Patent ductus arteriosus, ASD Atrial septal defect, TGA
Transposition of the great arteries, VA Ventriculoarterial concordance, RAH
Right atrial hypertrophy, RV Dilated right ventricle, AV Atrioventricular
concordance, TR Tricuspid regurgitation, PLSVC Persistent left superior vena
cava, PA Pulmonary atresia, TA Tricuspid atresia, TS Tricuspid, Stenosis

Table 3 Distribution of CHD types with age among the
children

TYPE OF CHD AGE RANGE (YEARS) TOTAL

< 1 1–5 6–10 11–16

Simple lesions

VSD 2 10 2 2 16

PDA – 3 – – 3

PS – 3 – – 3

ASD – – 1 – 1

Complex lesions

TOF 4 3 3 3 13

AVSD 1 – 1 – 2

VA 1 – – 1 2

AV malformation 1 – – – 1

TGA – 1 – – 1

RAH + RV – 1 – – 1

TA + PA+ PLSVC + PS 1 – – – 1

TA + RAH + TR – 1 – – 1

TGA + TOF – 1 – – 1

TOF + PDA 1 – – – 1

TS + AV malformation – 1 – – 1

TS + VSD + AV + TR – 1 – – 1

VA + AV 1 – – – 1

VSD + PAS – 1 – – 1

Total 12 25 7 7 51
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comorbidities observed in CHD patients was broncho-
pneumonia (16.48%) and upper respiratory tract infec-
tion (9.89%). During the period under consideration
death occurred in 4 children (5.06%) from CHD and
related complications.

Prescription patterns for managing CHD and
comorbidities
The prescription pattern based on diagnosis and
comorbidities showed a prescription pattern of signifi-
cant numbers for antibiotics and diuretics (Table 7) with
the commonest one being gentamicin [21], benzylpeni-
cillin [20], furosemide [29] and spironolactone [14].
Non-steroidal anti-inflammatory drugs and supplements
were also commonly prescribed to CHD patients admit-
ted to the facility.
Other classes of antibiotics were prescribed for the

various comorbidities and some to help mitigate the
complications of CHD (Fig. 4).

Discussion
The accepted global approximation of CHD is ~ 1% of
livebirths [1–3] and in this study, the overall hospital
prevalence of CHD encountered was < 1% which is con-
sistent with global prevalence. This study retrospectively
analyzed CHD incidences and clinical characteristics
from a tertiary health facility in Ghana making it the first
study of its kind in Ghana, which is important for low
resource settings such as Ghana where this provides a

Table 4 Comparative study of current lesions with other studies

Type of CHD Current study [23] [24] [25] [26] [27] [28]

(% rep./study)

ASD 2.0 25.4 22.9 16.9 9.3 18.8 14.7

AV malformation 2.0 3.0 4.1 – – 2.3 0.7

AVSD 3.9 – – 10.3 – 9.8 –

PAS + PS 2.0 – – – – – –

PDA 5.9 6.0 23.9 16.9 8.6 9.5

PS 5.9 6.7 7.3 – 3.1 5.1 5.0

RAH + RV 2.0 – – – – – –

TA + PA+ PLSVC + PS 2.0 – – – – – –

TA + RAH + TR 2.0 – – – – – –

TGA 2.0 5.2 27.0 31.3 4.1 3.4 2.0

TGA + TOF 2.0 – – – – – –

TOF 25.5 9.5 48.0 51.7 24.4 24.4 18.0

TOF + PDA 2.0 3.7 – – – – –

TS + AV malformation 2.0 – – – – – –

TS + VSD + AV + TR 2.0 – – – – – –

VA 3.9 – – – – – –

VA + AV 2.0 – – – – – –

VSD 31.4 29.9 31.4 33.8 28.0 21.5 38.0

VSD + PAS 2.0 – – – – – –

Fig. 2 Clinical presentations associated with CHD types in diagnosed Children; Box thickness indicates numbers exhibiting clinical symptom.
Pulmonary arterial hypertension (PAH)
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basis for further studies and appropriate clinical inter-
ventions. This study demonstrates the value of an accur-
ate EHR, especially as we lost almost a third of the data
due to incomplete entries. We obtained data for 22
months from an electronic health records database from
the hospital to be able to conduct this analysis. In terms
of actual numbers, the incidence of congenital heart de-
fects was low for the two-year period due to the unavail-
ability of data for earlier years (paper records were being
used up until 2018), however, percentage-wise, the types
and clinical symptoms obtained were comparable with
published studies from other jurisdictions as observed in
our comparative analysis.

In the present analysis, 26.58% children diagnosed
with CHD were below 1 year old with the majority of
those diagnosed falling between the 1–5-year group
(50.63%). Gender distribution was approximately the
same (1:1) which compares with other studies previ-
ously reported in India and Nigeria [29, 30]. Our data
however, showed a slight majority of females with CHD
being diagnosed at the facility. As observed in this
study, isolated CHD accounted for 86.3% which is com-
parable with other reported proportions in Egypt and
India [31, 32]. The commonest syndrome diagnosed in
addition to CHD was Down syndrome. Cyanotic to
acyanotic CHD ratio was 1: 1.6 which makes acyanotic
CHD the most diagnosed. The trend is what is mostly
encountered globally, where most of the CHD
diagnosed are acyanotic in nature. Ghana has a well
instituted national health insurance scheme that covers
majority of conditions at affordable cost excluding
CHD management. Our data indicated that 58.23%
percent of patients were captured under health insur-
ance however, the scheme does not cover imaging
investigations such as echocardiography and cardiac
computer tomography (cCT) scan which makes it diffi-
cult for further investigations to be conducted once
CHD is suspected.
The commonest CHD diagnosed at the facility were

ventricular septal defects (31.4%) and PDA (5.88%)
which is similar to reported cases in other low resource
countries as shown in Table 4 [23, 26, 33]. The

Fig. 3 Average pulse oximetry readings (SPO2) with CHD types in diagnosed Children. CHD, Congenital heart defects; SPO2, peripheral capillary
oxygen saturation

Table 5 Mean SPO2 readings with CHD lesion type

CHD type Mean ± SE (95% Conf. Interval)

AVSD 84.70 ± 2.67 (79.39–90.01)

PDA 98.01 ± 0.13 (97.23–99.65)

VSD 96.08 ± 1.60 (94.89–97.27)

TGA 80.78 ± 2.45 (75.89–85.66)

TOF 56.83 ± 4.13 (48.61–65.06)

VA 97.67 ± 0.84 (95.99–99.34)

TA + PA+ PLSVC + PS 93.33 ± 1.94 (89.48–97.18)

TA + RAH + TR 91.33 ± 1.33 (88.68–93.99)

PAS + PS 97.50 ± 0.28 (96.93–98.07)

TS + VSD + AV + TR 86.90 ± 1.28 (84.36–89.44)
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commonest single cyanotic CHD lesion observed was
tetralogy of Fallot (25.5%) which is analogous to studies
conducted in low resource countries [27, 33]. Without
corrective surgery, only 24% of patients with TOF with

or without other lesions such as PDA live to age 10 years
[34], with very few living past 20 years [35]. However,
early diagnosis and corrective surgery changes this dis-
mal survival rate in cyanotic lesions such as CHD [36].

Table 6 Prevalence of comorbidities diagnosed in CHD patients

Subspecialty Comorbidity No. Patients (%)

Cardiovascular n = 5 Heart failure 2 (2.2%)

Dilated cardiomyopathy 1(1.1%)

Segmental arterial mediolysis 1(1.1%)

Valvular heart disease 1(1.1%)

Gastroenterology n = 3 Congenital tracheoesophageal fistula 2 (2.20)

Gastroesophageal Reflux 1 (1.1%)

Hematological conditions n = 6 Anaemia 2 (2.20)

Haemorrhagic disease 1 (1.1%)

Heamophilic condition 1 (1.1%)

Desseminated intravascular coagulation 1 (1.1%)

Polycythaemia 1 (1.1%)

Orthopedics n = 2 Myoclonic jerks 1 (1.1%)

Nondisplaced avulsion fracture 1 (1.1%)

Neurology n = 2 Epilepsy 1 (1.1%)

Seizures 1 (1.1%)

Nephro-urology n = 1 Urinary tract infection 1 (1.1%)

Pulmonology n = 34 Acute Bronchitis 1 (1.1%)

Bronchiolitis 1 (1.1%)

Bronchopneumonia 15 (16.5%)

Bacterial pneumonia 1 (1.1%)

Upper respiratory infection 9 (9.89%)

Pneumonia 5 (5.49)

Pulmonary/respiratory tuberculosis 2 (2.20%)

Inflammatory/infectious n = 12 Sepsis 3 (3.30)

Conjunctivitis 2 (2.2%)

Infective endocarditis 2 (2.20)

Meningitis 2 (2.2%)

Acute tonsillitis 1 (1.1%)

Gastroenteritis and colitis 1 (1.1%)

Pharyngitis 1 (1.1%)

Parasitic infections n = 5 Plasmodium falciparum malaria 5 (5.49)

Other conditions n = 15 Malnutrition 7 (7.7%)

Immunosuppression 1 (1.1%)

Birth asphyxia 1 (1.1%)

Tinea barbae and tinea capitis 1 (1.1%)

Infantile papular acrodermatitis 1 (1.1%)

Hemopentoneum 1 (1.1%)

Hypothermia 1 (1.1%)

Nonsuppurative otitis media 1 (1.1%)

Epigastric pain 1 (1.1%)
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In countries such as Ghana, improved infrastructure has
led to accurate diagnosis however, access to corrective
surgery especially in children is still challenging due to
financial reasons and professional expertise requiring
most families to seek the right intervention outside the
country, reducing the survival rate of patients diagnosed
with cyanotic CHD lesions. During the period under
consideration, 4 (5.06%) children died from CHD related
complications and late interventions.
Pulse oximetry (PO) measurements have been recom-

mended as a routine screening method for newborns to
be able to detect cyanotic CHD lesions early and take
appropriate interventions [37, 38]. In Ghana PO meas-
urement is not routinely done. PO measurement is high
specific and helps in reducing discharge of apparently
healthy patients with unknown CHD by approximately
6% more likely in cyanotic CHD lesions and other
serious multiple CHD lesions [39–41]. Analysis of PO

readings for diagnosed CHD children at our facility indi-
cated SPO2 levels of < 95% for common cyanotic lesions
such as TGA and TOF and multiple CHD lesions (Table
5) reinforcing the need for routine PO measurements in
addition to clinical examination for CHD detection im-
provement (Fig. 3). Other common clinical presentations
such as dyspnea, cyanosis, coughing, tachypnea and
murmur were observed in CHD diagnosed children at
the facility. For countries such as Ghana with a low
doctor to patient ratio, PO measurements in addition to
a look out for some of these clinical presentations such
as murmur which has pathologic character will enhance
early detection and intervention and is thus strongly
recommended by this study.
CHD is often associated with non-cardiac complica-

tions which also makes interventional measures multifa-
ceted [42, 43].. In our study, we observed that 37% of
diagnosed patients had diseases associated with the

Table 7 List of 7 commonly prescribed medications for diagnosed CHD patients

Medication Class Usage in Cardiac conditions Frequency

Furosemide Diuretic Heart failure 24

Gentamicin Antibiotic – 21

Benzylpenicillin Antibiotic – 20

Multivitamin supplements Supplements – 19

Paracetamol Non-steroidal anti-inflammatory drug – 14

Spironolactone Diuretic Heart failure 14

Cefuroxime Antibiotic – 12

Fig. 4 Prescription patterns for CHD patients
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respiratory tract (pulmonology) with the most common
being bronchopneumonia (16.5%). These CHD associ-
ated complications may be the initial presentation of
CHD and should alert the physician to consider CHD in
the differential diagnosis. Some of these treatments also
exacerbates the clinical presentations of CHD. Prescrip-
tion pattern for managing both CHD and comorbidities
indicated that, antibiotics and diuretics were the most
common medicines prescribed in addition to non-
steroidal anti-inflammatory drugs and supplements
(Table 7). These classes of drugs have been shown to
help manage some of the CHD clinical presentations in
addition to comorbidities such as bronchopneumonia
and heart failure [44]. According to the Ghana Standard
Treatment Guidelines (GSTG), pharmacological treat-
ments suggested for TOF are 250 μg − 1 mg/kg propran-
olol 6–8 hourly, 2–3 mg/Kg/day spironolactone and 1-2
mg/Kg furosemide daily for heart failure [45]. In this
study, we found the prescription of furosemide and spir-
onolactone in about 20% of diagnosed CHD patients
which was in accordance with the guidelines. However,
agents such as propranolol, nifedipine, phenytoin and
lisinopril which are indicated for the management of
cardiac conditions such as heart failures and arrythmias
were found to be lowly prescribed (< 1%). The pattern
indicated a focus on treatment for comorbid broncho-
pneumonia other than cardiac related conditions. The
guidelines only provide recommendations for the
management of TOF however, recommendation for
other common CHD types identified in the study such
as VSD were not available it the GSTG and we recom-
mend their inclusion. Our study has made an attempt to
analyze prescription patterns among children with CHD
in a developing country.
The prevalence of CHD types observed in this study is

comparable to other studies published in both developed
and developing countries (Table 4). However, ASD, a
largely asymptomatic lesion was only found in 2% of the
CHD patients. This could be because isolated ASD is
rarely diagnosed in neonates and it is seen that diagnosis
was made in the 6–10-year-old group in this study.
Although more and more ASDs are being diagnosed and
closed during childhood, many are still only first identi-
fied in adult life or even in old age [46].Such data has
enabled interventional measures and management of
CHD resulting in an increased survival rate for children
born with CHD irrespective of type most especially
isolated incidences. For congenital heart defect manage-
ment, early detection leads to early diagnosis and
management which improves the survival outcome of
patients [47, 48]. Our study shows that the average age
at diagnosis for infants (less than 1 year of age) was 4
months, which allows for sufficient time to intervene
surgically. A major limitation encountered in this study

was the loss of data for previous years, as the EHR
database was commenced in 2018 at the facility and also
echocardiography services which helps in diagnoses was
started within the same period. Looking at the data we
have collected and the limitations provided, a compre-
hensive registry which seeks to gather data on CHD pa-
tients with specifically designed tools to collect data will
help address some of these limitations. Such as registry
will form a good basis for policy decisions and CHD
management. This notwithstanding this analysis,
provides preliminary data for monitoring, health audit-
ing and policy interventions especially on routine pulse
oximetry measurements and affordable echocardiog-
raphy services.

Conclusion
In summary, we have presented a descriptive analysis on
the spectrum, clinical presentations and prescription
patterns of children born with CHD diagnosed at a ter-
tiary health facility in Ghana. Key observations include
31.4% VSD and 25.5% TOF cases encountered in the
facility. Respiratory tract conditions were the most com-
mon comorbidities encountered with antibiotics and
diuretics being common medications prescribed to
children born with CHD at the facility. Studies such as
this will be useful for health personnel and general
practitioners to help with evaluating risk factors, early
diagnosis and initiation of proper management as an
overview of the prevalence and clinical presentation are
provided in this study. Additionally, we show that pulse
oximetry would greatly improve early CHD diagnosis in
Ghana.
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