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ABSTRACT

Introduction: congenital heart diseases are serious and common conditions that
have significant impact on morbidity, mortality, and healthcare costs in children and
adults.

Objective: to identify the prevalence and pattern of congenital heart diseases in
the neonatal unit of Al-Wahda Pediatric Teaching Hospital in Aden, Yemen.
Material and Methods: this descriptive cross-sectional study included all of the
newborns at Al-Wahda Pediatric Teaching Hospital, from January 2012 to December
2013 (12987 newborns). Clinical examination, echocardiography and radiography
were used for diagnostic and a total of 69 newborns were diagnosed with congenital
heart diseases (41 males and 28 females) during the period. Clinical and
demographic data were collected from the charts of patients for analysis.

Results: the prevalence of congenital heart diseases was 5.3/1000 live births.
Ventricular septal defect (39.1%), atrial septal defect (24.1%) and complex
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congenital heart disease (24.1%) were the more frequent forms. Respiratory
distress was the commonest symptom (97.1%) and among the non-cardiac
anomalies, Down's syndrome (10.1%) was predominant.

Conclusions: Congenital heart disease is a public health problem among newborns
at Al-Wahda Pediatric Teaching Hospital in Aden, being the commonest forms
ventricular septal defect, atrial septal defect and complex congenital heart disease,
in which male predominance is found. Integrated effects from all authorities should
be directed to families and doctors for prevention, early diagnosis and proper
intervention.

Keywords: Congenital, heart disease, prevalence, Aden.

RESUMEN

Introduccioén: las cardiopatias congénitas son problemas de salud comunes con
impacto significativo en la morbilidad, mortalidad y costos de salud en nifios y
adultos.

Objectivo: identificar la prevalencia y patron de las cardiopatias congénitas en la
unidad neonatal del Hospital Docente Pediatrico ~"Al-Wahda™~ de Adén, Yemen.
Material y Métodos: este estudio descriptivo transversal incluyé a los neonatos en
el Hospital Docente Pediatrico ""Al-Wahda™™ desde enero 2012 a diciembre 2013
(12987 neonatos). El diagnéstico se bas6 en examen clinico, ecocardiografico y
radiografico por el cual se identificaron 69 neonatos con cardiopatias congénitas (41
nifos y 28 nifias). Se obtuvieron datos clinicos y demogréficos de las historias
clinicas para su andlisis.

Resultados: la prevalencia de cardiopatia congénita fue de 5.3/1000 nacidos
vivos. Las formas mas frecuentes fueron la comunicacion interventricular (39,1%),
la comunicacion interatrial (24.1%) y la cardiopatia congénita compleja (24.1%), y
predomind el sexo masculino. El distrés respiratorio fue el sintoma mas comun
(97,1%) y entre las anomalias no-cardiacas el sindrome de Down predominé
(10,1%).

Conclusiones: la enfermedad cardiaca congénita es un problema de salud publica
entre los recién nacidos en el Hospital bajo estudio, y las formas mas comunes son
el defecto ventricular septal, el defecto atrial septal y la enfermedad cardiaca
congénita compleja, con predominio del sexo masculino. Esfuerzos integrados de
las autoridades deben dirigirse a familias y personal de salud para la prevencion,
diagndstico temprano e intervencion apropiada de estas afecciones.

Palabras clave: Congénito; enfermedad cardiaca, prevalencia, Adén.

INTRODUCTION

Congenital heart diseases (CHD) are serious and common conditions that have
significant impact on morbidity, mortality, and healthcare costs in children and
adults.! these are abnormalities of the heart's structure and function caused by
abnormal or disordered heart development before birth.?
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Prevalence of congenital heart disease is the rate of the total number of cases of
congenital heart diseases divided by the total population, usually expressed as the
number of babies born with congenital heart disease per 1,000 live births.?

The global prevalence of CHD among newborns ranges from approximately 3.7 to
17.5 per 1.000, which account for 30-45% of all congenital defects.* Continental
variations in birth prevalence have been reported, from 6.9 per 1000 births in
Europe to 9.3 per 1000 in Asia.t

According to a report, 45% of infant deaths owing to congenital anomalies were
caused by CHD in Western Europe.*

Prevalence of congenital heart disease is underestimated due to home deliveries
and early discharge of mothers along with their neonates from hospitals, without
proper neonatal examination pertinent to cardiovascular system by a qualified and
experienced person.®

Etiology of CHD is multi factorial and a large collection of environmental and genetic
causes have a role in its pathogenesis.®

The most common CHD has been ventricular septal defect, followed by atrial septal
defect, patent ductus arteriosus, tetralogy of Fallot, single ventricle, atrium
ventricular septal defect and double outlet right ventricle.’

The warning signs of congenital heart disease in infants and children may include a
heart murmur or abnormal heart sound, cyanosis (a bluish tint to the skin,
fingernails and/or lips), fast breathing, anorexia, poor weight gain, an inability to
exercise and excessive sweating. ®

The present study made specific efforts to detect all possible cases of CHD by
examining all neonates admitted in neonatal unit of Al-Wahda Pediatric Teaching
Hospital in Aden. There are no authentic data regarding the prevalence of CHD at
national level and it is almost nil in this hospital, where children with CHD are
admitted for treatment and its catchments area is very large, covering many
governments in Yemen. This factors increase the load of patient which ultimately
increase the prevalence of CHD in infancy in this hospital.

This knowledge is important for providers of care for patients with CHD as well as
for policy makers.

The objective of the work is to identify the prevalence and pattern of congenital
heart diseases in the neonatal unit of Al-Wahda Pediatric Teaching Hospital in Aden,
Yemen.

MATERIAL AND METHODS

This was a descriptive cross-sectional study carried out for two years (January 2012
to December 2013). It included all of the newborns at the hospital: Al-Wahda
Pediatric Teaching Hospital from Aden, Yemen, in that period of time (12987
newborns), among which 69 newborns were diagnosed with CHD (41 males and 28
females, mean age 10.2 + 9.8 days).
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CHD was suspected in the presence of the following criteria defined by Mitchell et
al.: ° presence of cardiac murmur, presence of cyanosis or feeding difficulty only,
cyanosis associated with feeding difficulty, presence of congestive heart failure or
failure to thrive. Clinical examination, echocardiography and radiography were
considered as definitive tools for diagnosis of CHD.® Babies of diabetic mothers, all
Down's syndrome babies and babies with congenital malformations were screened
additionally.

The studied variables included: admission weight in grams, gestational age
(preterm: <37 weeks and term: 37- 42 weeks),'° sex (male and female), residency
of the children, clinical presentation of congenial heart diseases on admission, non-
cardiac anomalies of congenial heart diseases on admission (Down's syndrome,
cleft lip with palate, hernia and renal anomaly) and history of diseases during
pregnancy (maternal infections, diabetes mellitus, hypertension, cardiac diseases)
were obtained from the charts of the patients of the neonatal unit in Al-Wahda
Hospital. The types of congenital heart diseases in this study were: ventricular
septal defect (VSD, a hole in the wall separating the two lower chambers of the
heart), atrial septal defect (ASD, a hole in the wall separate the top two chambers
of the heart), complex congenital heart disease (CCHD, more than two congenital
heart diseases), patent ductus arteriosus (PDA, an unclosed hole in the aorta),
transposition of great arteries (a heart in which the two main arteries carrying
blood away from the heart are reversed), dextrocardia (a condition in which the
heart is eointed toward the right side of the chest instead of normally pointing to
the left).

Information collected was confidential, informed consents were obtained from
hospital authorities and the project objectives were justified.

Data were tabulated and statistically analyzed using the appropriate statistical tests
through SPSS software package version 1.5. The chi square test, with a significance
level of 5% (p<0.05), was used to determine the possible relationship between the
type of congenital heart disease and sex.

RESULTS

The total numbers of alive birth in this hospital were 12987 in this period and a
total of 69 children (41 males and 28 females) were suffering from CHD. So, the
prevalence of CHD was 5.3/1000 live births at the neonatal unit in Al-Wahda
Pediatric Teaching Hospital, Aden.

Table 1 shows the distribution of neonates with CHD by age, birth weight, sex, and
gestational age. The results indicated that the mean age of the newborns was 10.2
+ 9.8 days (range 1-28 days). Seven patients (10.1%) had gestational ages less
than 37 completed weeks (preterm). It also shows that males were predominant
(59.4%).

Table 2 shows types of congenital heart disease in the newborns under study. The
results indicated that the proportion of patients with VSD was the highest (39.1%),
followed by ASD and CCHD with 24.1%.
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Table 1. Distribution according to sociodemographic
and clinical characteristics

Age (days, mean £ 50}

Birth weight (g, mean £ 5D}

Sex distribution:

10.2 £ 9.8
{Range 1-28 days)
2.733 £ 0.6747
{Range 1.2- 4+.4.9)

Male 41 (59.4%)
Female 28 (40.6%)
Gestational age:

Preterm 7 {10.1%)
Term 62 (89.9%)
Total 69

SD: standard dewviation

Table 2. Distribution according to type of congenital heart disease

Type of congenital heart disease

Mo. of patients (%)

Yentricular septal defect 27 (39.1)
Complex congenital heart disease 17 {24.1%
Atrial septal defect 17 {24.1)
Patent ductus arteriosus 4 {5.8)
Transposition of great arteries 2 (2.9
Dextrocardia 2 {29
Total 69 (100)

Table 3 shows that although the difference was not statistically significant (p>
0.05); cases of VSD, ASD and CCHD had male predominance (63.0%, 58.8% and
52.9 for males versus 37.0, 41.2% and 47.1% for females, respectively).

Table 3. Distribution according to sex and types of congenital heart disease

Type of Congenital Males Females Total

Heart Disease NG o NO. o NG, o%
YWentricular septal defect 17 63.0 10 37.0 27 | 100
atrial septal defect 10 EB.8 7 41.2 17 100
Complex congenital heart disease q 52.9 8 47.1 17 100
Patent ductus arteriosus 2 50.0 2 50.0 4 100
Transposition of great arteries 50.0 1 50.0 2 100
Dextrocardia o 100 Q0 - o 100
Tatal 41 £9.4 28 40.6 (al=! 100

Chi square, p= 0.847
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Table 4 shows that among the different clinical manifestations of CHD, the
commonest were respiratory distress (97.1 %), pallor (71.0%), anorexia (66.7%),
cyanosis (52.2%) and fever (34.8%).

Table 4. Distribution according to clinical presentation
of congenial heart diseases on admission

Clinical presentation on admission Mumber| 9%

Respiratory distress 67 97.1
Pallar 44 71.0
Anorexia 46 66.7
Cyanosis 36 5z2.2
Fever 24 34.8
Yomiting 11 15.9
Convulsion 8 11.56
Heart failure 4 £.8
Jaundice 2 2.9

Table 5 shows associated non-cardiac anomalies which were present in 15 patients
with CHD (21.7%). Down's syndrome was noticed in the higher proportion (10.1%b).

Table 5. Distribution according to associated
non-cardiac anomalies on admission

Mon-cardiac anomaly | Mo, of patients (9%

Mo 54 (78.3)
Down'’s syndrome 7 (10,20
Cleft lip with palate 3 i4.3)
Hernia 3 (4.3}
Fenal anomaly 2 (2.9
Total 69  (100)

Table 6 shows the history of diseases during pregnancy in 34 out 69 cases of
congenital heart disease. The greatest proportion was found for maternal infections
(36.2%), followed by gestational diabetes mellitus (10.1%b).

Table 6. Distribution according to history of diseases during pregnancy

Yariable Type of disease during pregnancy Mo. of Mothers (%)
History of Mo 35 (507
diseases during Maternal infections 25 (36.2)
pregnancy Diabetes mellitus 7 (10,13
Hypertension 1 (1.4
Cardiac diseases 1 (1.4
Total 9 (100)
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DISCUSSION

This study was conducted to identify the pattern and the prevalence rate of CHD in
Al-Wahda Pediatric Teaching Hospital, Aden, Yemen. The overall prevalence of CHD
during the two-year period was 5.3/1000 live births, which is higher than the
findings from India (3.9/ 1000).° on the other hand, it corresponds to the study in
Al-Qassim, Saudi Arabia and Iran (5.4/1000 and 5.8/1000, respectively), but it is
lower than what was found in Oman (7.1/1000). ** 213

We found that CHD was more common in males (59.4%) than females (40.6%)
with a male to female ratio of 1.46:1 (Table 1). This finding is similar to that
reported in Iran (male to female ratio of 1.5:1) and Bangladesh (male to female
ratio of 1.2:1), but it is not similar to that reported in Turkey (51% boys and 49%
girls) and in Saudi Arabia, where the frequency was the same for males and
females, while in Nigeria CHD was found to be more common in female births. & **

Also it was observed that CHD was more common in term (89.9%) than preterm
(10.1%) children (Table 1). In this study, the prevalence of preterm was higher
than what is reported in Nelson's study (3% in preterm).? the finding is not similar
toa stlljsdy in Korea where the frequency of the CHD was higher in the pre-term
group.

In this study, the common forms of CHD were ventricular septal defect (39.1%),
atrial septal defect (24.1%), complex congenital heart disease (24.1%) and patent
ductus arteriosus (5.8%) (Table 2). This finding is similar to a study in Egypt that
showed the most common types were VSD (29.65%), ASD (17.93%) and PDA
(12.41%) followed by complex congenital heart disease (10.34%).'° Another report
in Egypt found ventricular septal defect in 41.49%, complex congenital heart
disease in 15.43% and pulmonary stenosis in 13.83%." Also a study in Bangladesh
shows that the more frequent CHD were found to be VSD (29%), ASD (24%), PDA
(10%), and complex congenital heart diseases (8%).° While, a study in Oman
shows that the common CHD were ventricular septal defect (24.9%), atrial septal
defect (14.4%) and patent ductus arteriosus (10.3%).** In Saudi Arabia the
ventricular septal defect was the most common lesion diagnosed (22.5%). Another
study in Saudi Arabia found that ventricular septal defect was the commonest
lesion (33.9%) followed by atrial septal defect (18.1%).'" *® The discrepancy of the
results may be attributed to many factors such as sample size, age at detection and
methods of identification of these defects.

A report of the New England Regional Infant Cardiac Program showed VSD as the
commonest lesion, which is similar to the finding in the present study.®

Also it was observed in this study that the prevalence of CHD in males with VSD,
ASD and complex congenital heart disease (63.0%, 58.8% and 52.9%,
respectively) was higher than in females (37.0%, 41.2% and 47.1%, respectively).
However, similar prevalence in PDA and transposition of great arteries was found
for both sexes (Table 3). In Egypt, a study revealed that male predominance was
seen in cases of VSD, aortic stenoses and complex congenital heart disease (1.7:1,
2:1 and 1.5:1, respectively), while female predominance was recorded for cases
with PDA, ASD and pulmonary stenoses (0.6:1, 0.5:1 and 0.8:1, respectively).
While a study in Iran found more VSD and ASD in males than females, but PDA and
VSD+ASD were found to be more common in females than in males. ¢ *°

This could probably be explained by Carianne and Verheuget *°, who mentioned
that several factors may account for observed gender difference in CHD. One
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aspect likely to play a role is the biological distinction such as inflow and outflow
tracts of the heart between males and females.*®

In the present study it was found that respiratory distress, pallor, anorexia,
cyanosis and fever were the main symptoms among cases of CHD where they
represented 97.1%, 71%, 66.7%, 52.2% and 34.8% respectively (Table 4). A
study in Bangladesh found that clinically respiratory distress (71%) was the
commonest presenting symptom followed by cyanosis (26%) and anorexia (24%).°
In Egypt, the study revealed that history of cough (56.55%), dyspnea (52.41%)
and failure to thrive (42.75%) are the main symptoms and signs as mentioned by
their mothers.® Also El Hag found that breathlessness, failure to thrive and
cyanosis were the main symptoms and signs among children with CHD. Symptoms
depend on the type and severity of the defect. %°

The commonest non-cardiac anomalies associated with CHD in this study were
Down's syndrome (10.1%), followed by cleft lip with palate (4.3%), hernia (4.3%),
and renal anomaly (2.9%) (Table 5). This was similar to the studies in Turkey and
Saudi Arabia were the most common syndrome was Down's syndrome (78.3% and
15%, respectively) from all syndromic CHD cases.'* ** However, in Czech Republic
it was reported that the most frequent non-cardiac anomalies were congenital
malformations of the nervous system (14.59%), the musculoskeletal system
(12.44%), cleft lip and cleft palate (7.42%) and congenital malformations of the
urinary system (6.70%).%* It is concluded that chromosomal abnormalities resulting
in genetic syndromes such as Down's syndrome are often associated with a higher
incidence of complex congenital heart disease.*®

Maternal disease like maternal infection, diabetes mellitus and hypertension might
increase occurrence of heart disease in neonates. Regarding the history of diseases
during pregnancy, in this study it was found that 50.7% of mothers of affected
neonates had no history of disease during pregnancy period, while 36.2% of
mothers gave a positive history suggestive of infection during their pregnancy
period, 10.1% mothers were diabetic, 1.4% hypertensive and 1.4% had cardiac
diseases (Table 6). This was similar to a study in Bangladesh which revealed that
78% of mothers had no history of disease during pregnancy period, while 10% of
mothers were diabetic but there were no similarity in 8% hypertensive and 4%
mother's infection during their pregnancy period.® Another study in Egypt showed
that 8.27% of them were exposed to febrile illness. Jupta mentioned that maternal
febrile illness during first trimester of pregnancy may be associated with increased
risk of certain CHD that may reach two folds. %2

The differences among these results in different parts of the world could be related
to the study population, type of classification, and various selection criteria such as
live births and still births in the study or methods of diagnosis and ethnic or genetic
differences. This could be due to the severity of defects which might have led to the
death of patients before accessing the medical facilities. This might also be due to
differences in the improvement of diagnosis, attention or awareness among the
medical authorities. Further study is needed to explore the exact etiological factors.
Also, researchers have pointed out the effect of ethnicity on CHD prevalence.
Ethnical differences in the prevalence of cardiac malformations in uterus and at live
birth may have environmental components, e.g., nutritional status and teratogen
exposure, in addition to genetic factors.®

This study has several limitations. All of the subjects of this study were inpatients
of the neonatal unit only, and carried out in a single center. Since not all children
underwent echocardiography, minor cardiac defects might have been missed and
we cannot state the number of severely ill children who died during initial steps of
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resuscitation (before the echocardiography could be performed). So the true
incidence might be somewhat higher than that reported here. As we could not get
detailed history of antenatal study with fetal echocardiography, we could not reveal
the impact of fetal imaging to these changes of epidemiologic findings that might
had affected.

Observed differences may be due to genetic, environmental, socioeconomical, or
ethnic origin, and there are needs to perform further investigation to tailor the
management of this global health problem.

In the light of the findings, it is recommended that concerted effort should be made
to develop adequate diagnostic (ex. newborn echocardiography survey) and
treatment programs (cardiac surgical intervention). Stress is pointed out to the
importance of genetic counseling for women before becoming pregnant. In
antenatal care program, it is important the health education of pregnant women to
avoid maternal infection especially during first trimester of pregnancy. The aim
should be directed to improve the outlook of CHD in the developing world, and to
reduce mortality and morbidity in neonates.?*%°

CONCLUSIONS

The present study shows that CHD is a public health problem among newborns at
Al-Wahda Pediatric Teaching Hospital in Aden, Yemen. VSD, ASD and complex
congenital heart disease are the commonest congenital heart diseases, in which
male predominance is found. A good number of studied mothers have got some
diseases during pregnancy. Down's syndrome is the predominant non-cardiac
anomaly in this population.
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