: X S
Ministry of IHigher IEducation
and Scientific Research

21 SEPTEMBER UNIVERSITY
FACULTY OF MEDICINE

- DN = 53T TPy L
v‘\_(‘-‘.’_/_/;_—//v" _:

gebadl ol Sledl eulesll 5059

- WS - i sk ARPE ST

PATTERN of CONGENITAL HEART
DISEASES AMONG CHILDREN IN SANA'A-

MOHAMED SAMIER ABDULLAH AL-DHOLAEI
MOTHANA AHMED ALI AHMED ALWAH
QUTAIBA ABDUALRAHMAN ALMOKADAM
MOHAMMED HAMOUD AMEEN ALWASLI
MOJAHED ALI MOHAMMED ALABDLY

MOHAMMED ABDALLAH KASIM
OTHMAN

CITY, YEMEN

PEDIATRIC DEPARTMENT

Prepared by:

NADER AHMED ABDULLA ALBAHWANI
EZADDEEN RASHID SAAD ALSQEER YAHIA
AYMAN SAMI HOSSIN ALBAKRI

HAITHAM ABDULATIF MOHAMMED ALMONTASIR
MOHAMMED ABDULLAH MAHDI NASSER
ABDULMALIK MOHAMMED ALI AL-ANTARI

ABDULKARIM MOHAMMED MUQBIL MUQADAR

Supervisor:

Dr. Ahmed Al -Shahethi

(Head of department of community medicine at 21 Sept university)

Dr. Iman Jasar

(Ass. Prof. At 21 university)



Table of Iontents

Chapter: INTRODUCTION ....uuuiiiiviiinisencsssnncsssncssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 8
1.1 Justification Of STUAY ....ccuevrvvenseeiinnnrinisnensensinecsenssnessenssnesssnsssssssseesssessssssssssssassssessssess 9
Y OB OCHIVES: cuirrreirreressenssanesensssnsssasssssssssssssssssasossssssssossasssassssassssssssasssassssassssssssssossasssasosss 11

1.2.1 GeNELaL: c..uuneenrenieninienniennenncneesannsnessnessnessessaessssssnsssessassssssasssasssssssessaessassasssassans 11
V¥, Y Specific ODJECHIVES: cuciuieeireirensenseisuisuisticisinsesssssnnssissississessesssssssssssssssessesssessssens 11

Chapter 2: Literature ReVIEW .......coeicicveiciseicisnnicssnissssnissssscssssssssssesssssssssssssssssssssssssasssssas 12

2.1 An Overview of Congenital Heart DiSEase........cuueererireecsenssnensnessnensnnssaesssecssecsannes 12

2.2 Patterns of Congenital Heart Disease in Pediatric Patients during Acute Phase

HOSPItAliZAtiON ....uuveieiraiicirarinsnninsnnisssnnissssnsssnnsssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssas 12
2.3 Risk Factors Associated with Congenital Heart Disease among Pediatric Patients:
............................................................................. 14
2.4 Treatment Outcomes of Paediatric Patients with Congenital Heart Disease ......... 16
Chapter 3: Material and Methods.........cccuiieiveiiisnicisninssncsssnncssssncsssnessssnesssssessssscssssscsens 18
LI 116 1 T T 18
3.2 StUAY AESIZI: cuueiierruiiessaricssanesssanesssanesssnsssssessssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssns 18
Yo ¥ Study POPUIALION: ..ccveieuierninenininseissenssnssanssesssnsssisssssssssasssssssssssssssssssssassssssssssssssassssssans 18
Y0 & SAMPIE SIZE: cuveierreiieierrnssnncsnnsserossssssanossssssanossssssssosssssssssssssssassssssssasossssssasossasssassssssssass 18
3.5 Sampling MEthod: ......uuiiiveiiiiiiiiisniiisniinssnninssnnensssncssssisssssiossssnsssssssssssssssssssssssssssssssssns 19
3.6 Data COLIECHION: c..cuueeeerueriiinricinrinsnninsssncsssstesssnessssnessssnosssssessssrossssssssssssssssssssssssssssssssns 19
AN T 111 0 L 110 ] 19
3.8 INCIUSION CHILETIA: uucvueeirueeirenseeninenstenssnecsnnsssecsnssssesssnesssesssassssesssassssessssssssssssassssesssnses 19
LI 05 €4 11 R 1) 1 T 411 3 TR 20
3.10 Data analysis:...cccceeecseicssanicssanesssanessssnesssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssssas 20
¥,1) Ethical conSideration: .......cocceieinininsinccsissensensenssnssssssssisscssssssssssssssssssssssssssssssssses 20
Chapter 4: ReSUILS: ....uuiiiiiirneriiciirniicssssnniicsssssiesssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnsas 21
4.1 Patients and parent’s sociodemographic data ...........ccoueievvercrsnrcsceicssnnicssnnscssanscsnns 21
4.2 Social and medical history of the Participants ..........ceeeveecsenseccsnecsennsnensecsssecsannes 24
4.3 Pattern of CHD of the partiCipants ...........cccovvverccsccnnnncssssnsncssssnnnecsssssssssssssssesssssssecs 26
4.4 Clinical presentation of the studied population..........c..cccevercrcercscunrcssneicssnnccssanscsans 27
4.5 Association between PFO and sociodemographic data.........coeeeveeeseecsncnsnesseensanes 28
4.6 Association between isolated VSD and sociodemographic data........c.cccceevueecerunecnnns 30
4.7 Association between CHD pattern and CYanosis .......cceceeeercuercssnnrcscnnecssnnncssssscssnsecsans 31
4.8 Association between CHD pattern and mMUIMUE ......eeiceiiveeiccssrnniecsssnssecsssssssesssssssens 32

Y



4.9 Association between CHD pattern and Failure to thrive...........ceeneenneenneecnnennnnn. 33

4.10 Association between CHD pattern and Recurrent chest infections.............eceeeeeeeee. 34
4.11 Association between CHD pattern and neonatal sepsis-like illness ..........cceeueueeee. 35
Chapter 5: DISCUSSION: c.cccivveriiciirsnrecssssssrcssssssssesssssssesssssassssssssssssssssssssssssssssssssssssssssssssssssssnsss 36

Chapter 6: References




LIST OF TABLES

Table 1: Sociodemographic data of the participants .................c..coccoiiiiiininnne 21
Table 2:Social and medical history of the Participants...................cccccoeviiiiiiiniiineenen. 24
Table 3 : Pattern of CHD of the participants ...................ccooooiiiiiiiniii e, 26
Table 4: Clinical presentation of the studied population ........................ccocciiiinninnen. 27
Table 5: Association between PFO and sociodemographic data ................................... 28
Table 6: association between isolated VSD and sociodemographic data......................... 30
Table 7: Association between CHD pattern and cyanosis ...............cccccceeveiiieenniiieeennnnennn. 31
Table 8: Association between CHD pattern and murmur...............cccoooeeevviiennieennieennen. 32
Table 9: Association between CHD pattern and Failure to thrive .................................... 33
Table 10: Association between CHD pattern and Recurrent chest infections ................... 34
Table 11: Association between CHD pattern and neonatal sepsis-like illness.................. 35



LIST OF FIGURES

Figure 1: classification of the participants' age group ................c.ccoocooiiiiiii 22
Figure 2: participants’ Sender ... 23
Figure 3: residency of the family .................cooiiiii 23
Figure 4: Maternal Q@e ..o 24
Figure 5: Pattern of CHD among participants .................coccooiiiiininiie e 27



LIST OF ABBREVIATIONS

AS
ASD
AV
AVSD
CHD
COA
PDA
PA

PS

RV
TAPVR
TGA
TOF
VSD
PFO

Aortic stenosis

Atrial septal defect
Atrioventricular
Atrioventricular septal defect
Congenital heart disease
coarctation of the aorta

patent ductus arteriosus
Pulmonary artery

pulmonary stenosis

right ventricle

total anomalous pulmonary venous return
transposition of the great arteries
tetralogy of Fallot

Ventricular septal defect

Patent foramen ovale



Abstract

Congenital heart disease (CHD) is the most common birth defect among children worldwide.
due largely to rapid advances in diagnostic imaging, medications, catheter techniques, and
surgical interventions, the mortality rate for CHD has decreased globally. In Yemen, most of
the previous studies that describe the pattern of CHD were conducted using retrospective
design. This study aimed to assess the pattern of CHD among Yemeni children in Sana’a Yemen
as well as describing the factors that associated with CHD. A prospective cross-sectional study
was conducted among pediatric age group in Sana’a city. Association between CHD and
patients and maternal sociodemographic was assessed using chi-square. Results: A total of 237
CHD cases were collected. The majority of patients were male (52.7%, n = 125) infant (51.7,
n =123) who reside in the urban area (49.6 %, n= 118). Down syndrome was diagnosed among
6.3% (n = 15). Regarding the pattern of CHD, PFO was the most fluently encountered (21.4, n
= 51) among children in Sana’a, followed by isolated VSD (19.7%, n= 47) then isolated
(18.1%, 43), then isolated ASD (17.6%, n=42). Patients’ age, maternal age, maternal use of
contraception, failure to thrive, and residency of the family were significantly (P value < 0.05)
associated with PFO and VSD. Cyanosis was significantly associated with tetralogy of fallot
(P value < 0.029), pulmonary stenosis (P value = 0.026). Heart murmur was significantly

associated with tetralogy of fallot (P value < 0.038), Complex CHD (P value = 0.003).

Conclusion: PFO, VSD, ASD are the most prevalent CHD among children in Sana’a. Factors
related to patients and mother are significantly associated with CHD. A large-scale study is

needed to assess other factors that have association with CHD in Yemen

Keywords: Congenital heart disease, children, Sana’a, Yemen



Chapter 1: Introduction

Congenital heart disease (CHD) is a permanent disorder in the structure and function of the
heart that is present from birth, affects the heart or nearby major blood arteries or both, and can

be present at birth or later in life (Chelo et al., 2016, Tantchou Tchoumi et al., 2011).

The abnormal development of structures in the early stages of embryonic or early fetal
development are the most common causes of these abnormalities (Suluba et al., 2020).
Depending on their physiology, the deficiencies might be classed as cyanotic or acyanotic (van

der Linde et al., 2011a).

CHDs have traditionally been classified as cyanotic or acyanotic depending on whether they
cause cyanosis. Tetralogy of Fallot (TOF), transposition of the great arteries (TGA), and
Ebstein's anomaly are all cyanotic lesions. Ventricular septal defect (VSD), atrial septal defect
(ASD), patent ductus arteriosus (PDA), pulmonary stenosis (PS), aortic stenosis (AS), and

coarctation of the aorta (COA) are all examples of acyanotic lesions (Brickner et al., 2000).

Epidemiology of CHDs varies from period to period, area to area and region. The prevalence
ranges from 1.07 percent to 4.4 percent worldwide. In some of these countries, the
establishment of a congenital anomaly registry or surveillance has allowed for improved
monitoring of epidemiological trends and the establishment of preventive procedures
(Springett et al., 2014) .Every year an estimated7.9million children are born with serious birth
defect of genetic or partially genetic origin (Ndibazza et al.,2011) The proportion of neonatal
mortality due to these defects increased from 3% in 2008 to 4.4% in 2013(Liu
et;2015,0estergaard et al.,2011). Unfortunately, more than 90% of congenital anomalies occur
in low- and middle-income countries (Sitkin et al ;2015). According to the American Heart
Association, ASD, VSD, TOF, PDA, PS, AS, COA, and atrioventricular septal defect together

account for 85% of all CHD’s (Mozaffarian et al., 2015). In Yemen, even if children are not



the immediate casualties of the war. They are also hit the hardest by its indirect result. Women
who become pregnant during period of war in Yemen have given birth in deplorable conditions
as the pregnancy occurred in difficult conditions presented by no proper medical care ,lack of
proper food and water services ,pollution of environment with war remains (chemical
materials) in addition to devastated of country economy and increase of poverty among
Yemeni population ,all these factors leading to increase numbers of babies born with congenital
anomalies in addition to mothers had given birth of premature , malnourished and low birth

weight babies .

Etiology, Sudden cardiac death in children can have a variety of causes, and there are even
more underlying factors for the development of CHDs. Drugs and their potential for causing
teratogenic effects. Also, maternal cigarette smoking during pregnancy is a significant risk
factor for CHDs; additionally, maternal diabetes mellitus is another risk factor linked to foetal
development of CHD; and genetic factors, specifically some aneuploidies and gene mutations,
are another notable cause of CHD development. The most frequent chromosomal anomaly
linked to CHD is trisomy 21 (Down's syndrome)(Cooper et al., 2006, Hartman et al., 2011,

Negrato et al., 2012, Springett et al., 2014, Sullivan et al., 2015).

1.1 Justification of study

Congenital heart disease is the most common congenital disorder in newborns. Every year,
around 1.35 million live babies are diagnosed with CHD around the world (Van Der Linde et
al., 2011b). After introduction of echocardiography, which lead to better diagnosis and detect
milder form of CHD, the incidence of CHD increases to eight to 12 per 1 000 live births instead

of five to eight per 1000 live births (Hoffman, 2013).

In a systematic analysis of the Global Burden of CHD in 195 countries from 1990 to 2017

showed that most deaths occurred in countries in the low and low-middle socio-demographic



Index quintiles and 69% of the mortality occurred among infants younger than 1 year
(Zimmerman et al., 2020). A global estimate of nearly 12 million people living with congenital
heart disease in 2017. As top-ranking causes of infant mortality, congenital heart disease is
likely to continue to increase in the years to come (Zimmerman et al., 2020, Hoffman, 2013).

The study showed that middle east region was among the highest infant mortality due to CHD.

Evidence from global burden analysis found that countries with high fertility rates have more
children with congenital heart disease and this burden fell most heavily on countries with the
lowest incomes and the highest fertility rates. The burden might have greater impact of
mortality in the presence of comorbidities, such as malnutrition, malaria, diarrhea, measles,

pneumonia and rheumatic fever (Hoffman, 2013, Argent et al., 2017).

Yemen is categorized by world bank as a low-income with a high fertility rate (bank, 2022).
Besides, it was classified by World health organization as a high malaria endemic zone (WHO,
2021). Moreover, in the last few years, Yemen suffered from a continuous civil war, leading to
increase malnutrition, poverty, and unemployment. These factors are predisposing Yemeni

infant for congenital heart lesion.

In Yemen, two retrospective studies were conducted to explore the pattern of congenital heart
lesions among children. The findings of these studies showed that the most common three
pattern of acyanotic congenital heart disease were Ventricular septal defect, followed by atrial
septal defect and patent ductus arteriosus. Whereas tetralogy of fallot (TOF) was the most
common cyanotic congenital heart lesions (Al-Wather and Munibari, 2013, Yehya et al., 2022).
However, no prospective study was conducted to explore the pattern of congenital heart disease

and their predictors



1.2 Objectives:

1.2.1 General:

The aim of this study to assess the pattern of congenital heart disease among children in
Sana'a city

1.2.2 Specific Objectives:

1-To estimate the proportion congenital heart disease pattern among children at Sana'a city

2- To describe the characteristic variables of respondents in the study.

3. To determine the risk factors associated with CHD among pediatric age group.
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Chapter 2: Literature Review

2.1 An Overview of Congenital Heart Disease

Congenital heart disease is a large and rapidly growing global problem in child health. It is the
most common birth defect and is a major cause of infant morbidity and mortality across the
globe (Rossano, 2020). In the last few decades, there have been major breakthroughs in
cardiovascular care such as improvements in diagnosis and surgical treatment leading to
considerable increases in the survival of newborns with CHD in high-income countries. This,
however, has not been the case in many LMICs where the burden of CHD is heaviest and rates
of death and disability continue to rise(Sheila, 2022).

Unfortunately, most of the data about CHD globally are extrapolated from HICs, and quality
regional data from LMICs are lacking. Adequate documentation of the burden of CHD in
LMIC:s is essential to drive a policy shift towards increasing access to high quality care for

children with CHD (Zimmerman and Sable, 2020).

2.2 Patterns of CHD in Pediatric Patients during Acute Phase Hospitalization

In Sudan, Abdurrahman and Diab (2022) performed a cross-sectional observation study to
determine patterns of CHD in pediatric patients. They reviewed medical records of 596 CHD
patients from selected pediatric hospitals in Khartoum State seen over a two-year period using
a checklist. Results indicated that ventricular septal defect (VSD) was the most commonly
occurring lesion (26.6%), followed by tetralogy of fallot (TOF; 14.1%) and then patent ductus
arteriosus (PDA; 10.6%). The most common combined anomalies were transposition of great
arteries (TGA) and patent foramen ovale (PFO) at 9.1% (Abdelrahman and Diab, 2022).

Similarly, a retrospective study was conducted at the Ugandan Heart Institute in Mulago

Hospital to examine the patterns of CHD among admitted pediatric patients between 2007 and
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2014. Results showed that 0f 4,621 children seen at the hospital during the study period, 76.3%
had CHD with 55% of these being females. From the findings, isolated ventricular septal defect
was the most common CHD diagnosed -27.2% followed by patent ductus arteriosus - 22% and
atrial septal defects (ASD) - 9.4%). Tetralogy of fallot (TOF) and Truncus arteriosus were the
most common diagnosed cyanotic heart defects at 7% and 5%, respectively (Namuyonga et al.,
2020).

A retrospective study carried out in Ghana also assessed the patterns of diagnosed CHD in
a local tertiary health facility. Electronic health records from the hospital’s pediatric unit for
the period January 2018 to October 2019 were reviewed and analysed. Results showed that
from the over 10,000 records reviewed, 79 CHD cases were recorded with a male to female
ratio of approximately 1:1. Most (77.2%) of the diagnoses were in children aged below 5 years.
Ventricular septal defects (VSD) and patent ductus arteriosus (PDA) were the most common
acyanotic CHD diagnosed while Tetralogy of Fallot was the most common cyanotic CHD
lesion seen (Thomford et al., 2020).

In a study conducted in Nigeria, Abah et al. (2018) evaluated the spectrum of cardiac
diseases among paediatric patients in one of the local tertiary hospitals. They undertook a
retrospective review of all pediatric patients seen in the paediatric unit of Benue State
University Teaching Hospital from June 2012 to December 2015. Data were analyzed using
descriptive statistics using Microsoft Excel. Results showed that of the 8,590 patients seen, 39
had cardiac diseases, with 28(71.8%) of the 39 having CHD. The most prevalent type of CHD
was acyanotic CHD (53.8%). Ventricular septal defect (VSD) accounted for most of the cases
at 72%.

An empirical study performed in India assessed the pattern of CHD among pediatric patients
using echocardiography. Four hundred and thirty CHD cases with a male to female ratio of

1.3:1 were analyzed. Results showed that about 67% of the patients had acyanotic CHD while
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33% had cyanotic CHD lesions. The most common acyanotic CHD was ventricular septal
defect followed by atrial septal defect and patent ductus arteriosus. The most common cyanotic
CHD was TOF followed by transposition of great vessels, total anomalous pulmonary venous
connection and single ventricle. The study concluded that VSD and TOF were the most
common acyanotic and cyanotic CHD, respectively (Meshram and Gajimwar, 2018).

A prospective descriptive study performed in Iraq sought to establish patterns of CHD in
children in the city of Karbala. Children, aged below 5 years, with a confirmed diagnosis of
CHD seen in the Pediatric echo-cardiac clinic in Karbala Pediatric Teaching Hospital between
October 2011 and October 2012 were enrolled. Data. A total of 110 children were included.
The male to female ratio was 1:1.6. Most of the patients had acyanotic CHD - 78.2%while
21.8% had cyanotic CHD. Ventricular septal defect followed by atrial septal defect (ASD),
patent ductus arteriosus (PDA) and pulmonary valve stenosis were the most common acyanotic
congenital heart lesions while, Tetralogy of Fallot (TOF) followed by transposition of the great
arteries (TGA) were the commonest cyanotic congenital heart lesions. Female gender was more
dominant in less complex CHD lesions while the male gender had more complex CHD (A
Jasim et al., 2017). It is evident from the reviewed studies that acyanotic CHD were more
commonly diagnosed among the surveyed children than acyanotic CHD(Khasawneh et al.,

2020).

2.3 Risk Factors Associated with Congenital Heart Disease among Pediatric
Patients:

In Pakistan, Faheem et al. (2021) did a study on risk factors for CHD among pediatric patients
attending a local tertiary care hospital. A total of 500 patients, 250 cases and 250 controls, were
enrolled for the study. Results of the study showed that parental consanguinity, family history
of CHD, maternal co-morbidities, first born child and low birth weight were independent risk

factors for development of congenital heart disease. On the other hand, medications used by
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the mother during the index pregnancy, maternal age and gender of the child did not
significantly increase the risk of developing CHD (Hagq et al., 2011).

A cross-sectional study conducted in Uganda evaluated the factors associated with CHD among
179 cases aged below 5 years at Mulago National Referral Hospital. Multivariate logistic
regression was applied in analysis of the data. Results suggested low birth weight, high birth
order, and maternal febrile illness during pregnancy, parental alcohol use and paternal
socioeconomic status were dominant risk factors for CHD among children. Rigorous
implementation of public health policies and interventions targeted at these particular factors
could be important in reducing the burden of CHD among children in Uganda(Kapakasi et al.,
2021).

Similarly, a cross-sectional case-control study conducted in Iran explored the factors
associated with occurrence of CHD in pediatric patients. A total of 1,338 known cases of CHD,
diagnosed by echocardiography or angiography and 1,201 healthy controls were included in
the study, with the assessment done using a questionnaire. From the findings, the factors found
to be statistically associated with CHD among the study population included positive parents’
consanguinity, previous maternal history of abortion, maternal age of above 30 years and
positive history of CHD among siblings of the cases and underlying maternal chronic diseases
including diabetes, hypertension during pregnancy. The study concluded that more frequent
prenatal screening and effective management of any diagnosed health conditions was
recommended for all pregnant women (Dolk et al., 2011).

A cross-sectional study carried out in Ethiopia investigated the factors associated with
occurrence of CHD among children with congenital defects admitted in 4 public hospitals in
Addis Ababa. Data were collected using a structured questionnaire and were analyzed using
logistic regression analysis. A high burden of congenital heart defects among congenital

anomalies was established in the study population. The study also established that maternal
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previous history of abortion, maternal diabetes and past history of drug intake during pregnancy
were significantly associated with congenital heart defects. The study concluded that maternal
behavioural factors were critical predictors of CHD(Musa et al., 2020) [13].

A population-based case-control study was done in China to examine the risk factors for
CHDs in Guangdong region. The study included 4,034 pairs of case and control infants enrolled
from the Guangdong Registry of CHD, 2004-2013. Data were analyzed using multivariate
logistic regression and reported using adjusted odds ratios (ORs). According to the study,
multiple maternal environmental exposures, including living in newly renovated rooms,
residential proximity to main traffic, paternal smoking, and maternal occupation as manual
worker were significantly associated with CHDs. Maternal perinatal diseases including
maternal fever, diabetes, influenza, and threatened abortion, maternal medication use during
pregnancy, advanced maternal age, low socioeconomic status, and paternal alcohol intake were
also significantly associated with CHDs (Ou et al., 2016) .

Similarly, a case control study was undertaken in India to determine risk factors of CHDs
in children. A total of 75 cases of CHDs and equal number of matched controls, drawn from a
local tertiary hospital in Maharashtra, were enrolled for the study. The study found that
maternal factors like consanguinity, family history of congenital heart diseases, maternal co-
morbidities like gestational diabetes and hypertension and drug intake during pregnancy as
well as fetal factors including prematurity, LBW and chromosomal abnormality were

significant underlying risk factors for development of CHDs in children (Rossano, 2020)..

2.4 Treatment Outcomes of Paediatric Patients with CHD

An evaluation of treatment outcomes among children with CHD was undertaken in Sweden.
The study investigated the mortality risk in patients with CHD compared with matched controls
without CHD using Cox proportional regression models and Kaplan-Meier survival analysis.
Results showed that mortality among the cases at 6% was significantly higher than among the
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controls at 0.3%. The mortality risk was 17.7 times higher in children with CHD compared
with controls. Odds of mortality were also significantly higher among cases with mixed
complex cyanotic heart defects compared with those diagnosed with simple isolated acyanotic
heart defects. The highest mortality risk was also found during the first 4 years of life in patients
with CHD (Mandalenakis et al., 2020).

Similarly, a study conducted in US also examined the treatment outcomes in infants diagnosed
with CHD over the past few years. It was a retrospective analysis of infant treatment outcomes
following CHD diagnosis and treatment over the period 1999-2015. Results showed that, over
the study period, 5.7% of the total infant deaths were due to CHD. The incidence of infant
CHD mortality decreased from 0.45 in 1999 to 0.33 in 2015 per 1000 births and from 64 to 56
per 1000 infant deaths. However, mortality rates were higher in infants born to African
American mothers compared to those born to white mothers. Thus, despite the decline in CHD
mortality, significant racial disparities still exist (Monroe et al., 2022).

in Spain a retrospective study was undertaken to evaluate treatment outcomes for infants with
CHD from 2003 to 2012. Poisson regression was used to estimate the mortality rate and relative
risk of mortality. The study found that there were 2,970 (4.58%) infant deaths in a population
of 64,831 patients with CHD. Most (73.8%) of the deaths occurred during the first week of life.
Infant mortality rate in patients with CHD was 6.23 per 10,000 live births and did not change
over the period. The congenital heart diseases with highest mortality rates, among the infants,
were hypoplastic left heart syndrome -41.4%, interruption of aortic arch -20% and total
anomalous pulmonary drainage -16.8%. Pulmonary stenosis (1.1%) and atrial septal defect

(1%) showed the lowest mortality rate (Picarzo et al., 2018).
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Chapter 3: Material and Methods

3.1 Study area:

This study was conducted in cardiac centers in public and private hospitals in Sana'a city, the
capital of Yemen. These institutions will be chosen to be representative of all hospitals in
Yemen since these institutions serve as the referral hospitals for most of the patients in Yemen.
This study was conducted in three governmental hospital: Al-Gumhori Teaching Hospital , Al-
Thawra Modern General Hospital, and = Al-Sabeen Hospital for Maternity and Childhood in
Sana'a City over five months, from October/2022 to February/2023. These hospitals were

selected since they are referral hospitals.

3.2 Study design:
This is a Cross-sectional descriptive study among pediatric age group with confirmed diagnosis

of congenital heart disease.

3.3 Study population:
All pediatric age group (less than 15 years) who attend cardiac centers in Sana'a, Yemen during

the study period was recruited.

3.4 Sample size:

The study was conducted over a period of 5 months from October/2022 to February/2023. All
children with confirmed structural CHD who were diagnosed from the first day of life up till
the age of 15 years were recruited. A total of 200 participants from the above-mentioned

hospitals were selected using continence sampling technique.
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3.5 Sampling method:

Non-probability convenient sampling was used in the current study.

3.6 Data collection:

All patients who attend cardiac center and diagnosed as congenital heart disease were evaluated
for inclusion in the study. After obtaining the form consent from patients' parent, data was
collected through interviewing the patients or their parents using a valid structure

questionnaire data collection form.

3.7 Sample tools:

Data collection form includes 49 questions divided into three parts. The first part consists of
23 questions including cases, maternal and paternal sociodemographic data, such as age,
gender, family history, occupation, comorbidity, consanguinity, syndromes, etc. (refer to data
collection form). The second part consists of 20 questions related to the pattern or types of
congenital heart diseases, including atrial septal defect, ventricular septal defects, patent ductus
arteriosus, total anomalous pulmonary venous return, transposition of great arteries, Mitral
valve prolapse, Coarctation of aorta, Tricuspid atresia, Hypoplastic left heart, Truncus
Arteriosus, Pulmonary atresia, Ebstein anomaly, Dextrocardia, or mixed of the above
anomalies. The third part consists of 6 questions related to the clinical features of the study
participants, such as murmur, recurrent chest infections, Cyanosis, Failure to thrive, Neonatal

sepsis-like illness, and Shortness of breath.

3.8 Inclusion criteria:
All pediatric age group who had a confirmed diagnosis of CHD and attend cardiac centers

during the study period were included.
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3.9 Exclusion criteria:

- Any patient with acquired heart disease including acute viral myocarditis/post viral
cardiomyopathy and rheumatic heart diseases will be excluded from the study. Additionally,

- Patients with age greater than 15 years and those who refuse to participate in this study were

excluded.

3.10 Data analysis:

Statistical analyses were performed using IBM SPSS version 21 (SPSS Institute, Chicago, IL,
USA). Continuous variables were expressed as mean =+ Standard deviation, categorical
variables will be presented as frequency and percentage. Chi-square test (y2) was used to detect
associations in categorical data. A p value of less than 0.05 was regarded as a statistic

significance.

3.11 Ethical consideration:

Data collection form, proposal, ethical consideration forms was provided to the ethical
committee. Before collecting data, the objectives of the study were explained to every
participant and the consent form was signed. Every participant has the right to withdraw from
the current study without negative consequence. Participants’ names will be remained
anonymous. All participants were informed about the objectives of the study and consented to

participate. The study was conducted in accordance with the Declaration of Helsinki.



Chapter 4: Results:

4.1 patients and parent’s sociodemographic data

A total of 237 CHD cases were collected. The majority of patients were male (52.7%, n = 125)
infant (51.7, n =123) who reside in the urban area (49.6 %, n= 118) and were ranked the second
children (23.9 %, n= 57). Down syndrome was diagnosed among 6.3% (n = 15) as shown in

Figure 1 and Table 1.

The majority of the mothers for children with CHD were aged 20-29 years (47.7 %, n = 113),

had no education (36.3 %, n = 86), and were occupied as housewife (95%, n = 226). Regarding of the
fathers, most of them were aged greater than 33 years (52.3%, n = 124) and were manual workers (61%,

n = 144) as shown in Table 1.

Table 1: Sociodemographic data of the participants

Count (%)
Neonate (<29 days) 29 | (12.2)
Infant (1-12 months) 123 | (51.7)
Age Toddler (1-3 years) 32| (13.4)
Preschool (3-5 years) 13| (5.5)
School (6-12 years) 35 | (14.7)
Adolescent (>12 years) 61| (2.5
Male 125 | (52.7)
Gender
Female 112 | (47.3)
First child 54| (22.7)
Second child 57 | (23.9)
Third child 44 | (18.5)
Rank Fourth child 30 | (12.6)
Fifth child 25| (10.5)
Sixth child 14 | (5.9)
Seven child and more 14 | (5.9)
Residence Rural 111 | (46.6)
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Urban 118 | (49.6)
Suburban 91 (3.9
<19 Years 14 | (5.9)
20-29 years 113 | (47.7)
Maternal age
30-34 years 44 | (18.6)
>35 Years 66 | (27.8)
College and above 15| (6.3)
Senior high school 26 | (11.0)
Maternal education Junior high school 27 | (11.4)
Primary school 83 | (35.0)
No education 86 | (36.3)
Housewife 226 | (95.0)
Maternal occupation Manual worker 6| (2.5
Professional work 61 (2.5
<33 years 113 | (47.7)
Father age
>33 years 124 | (52.3)
Farmer 39 | (16.5)
Paternal i Manual worker 144 | (61.0)
aterhal ocetpation Professional work 30 | (12.7)
Unemployed 231 (9.7)
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Figure 1: classification of the participants' age group
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Figure 4: Maternal age

4.2 Social and medical history of the Participants

The majority of the mothers were not smokers (89.1%, n = 212) and not Kat chewers (66.8%,
n = 159). Regarding the parity, the majority of the mothers were multiparous (79.7, n= 189),
had no consanguinity (59.1, n= 140), and not exposed to radiation (95.4%, n = 226), had full
term delivery (81.9%, n = 195), had no family history of CHD (84.5%, n = 201), and (70.2, n
167) no abortion, and no maternal medical illness (76.9, n = 183), had no febrile illness at the
first trimester (47.1%, n= 112) and not taking medication (71.3, n = 169) but taking

multivitamin (66 %, n= 157). Regarding contraceptive, 45% of the mothers have experience

with the contraceptive as shown in Table 2.

Table 2:Social and medical history of the Participants

Count (%)
Maternal smoking habit Yes 26 | (10.9)
No 212 | (89.1)
Maternal Kat chewing Habit Yes 79 | (33.2)
No 159 | (66.8)
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Maternal Shamma habit Yes 010
No 238 | (100.0)
Parity Nulliparous 48 | (20.3)
Multiparous 189 | (79.7)
Consanguinity Yes 97 | (40.9)
No 140 | (59.1)
Radiation exposure Yes 11 | (4.6)
No 226 | (95.4)
Prematurity Yes 43 | (18.1)
No 195 | (81.9)
Assisted reproduction Yes 33 | (13.9)
No 205 | (86.1)
Family history of CHD Yes 37| (15.5)
No 201 | (84.5)
Abortions Yes 71| (29.8)
No 167 | (70.2)
Maternal medical illnesses Diabetes 10 | (4.2)
Bronchial asthma 712.9)
Hypertension 171 (7.1)
Epilepsy 11](4)
Others 18 | (7.6)
Non 183 | (76.9)
More than one 21(.8)
History of febrile Illness in the first Yes 68 | (28.6)
trimester No 112 | (47.1)
I don’t know 58 | (24.4)
History of drug taking at first trimester | Yes 67 | (28.3)
No 169 | (71.3)
I don’t know 1|4
History of multivitamin and folic acid Yes 157 | (66.0)
intake during pregnancy No 79 | (33.2)
I don’t know 21(.8)
Contraceptive Yes 107 | (45.0)
No 122 | (51.3)
I don’t remember 91 (3.9
Syndromes Down Syndrome 15 (6.3)
Disgorge Syndrome 010
Other 81334
Non 215 | (90.3)
Comorbidity Hypertension 01 (0.0)
Renal dysplasia 11](0.4)
Diabetes 11](0.4)
Other 151 (6.3)
No comorbidity 221 | (92.9)
Extra-cardiac anomalies Inguinal hernia 01 (0.0
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Diaphragmatic hernia 2 1(0.8)

Other 11 (4.6)
None 225 | (94.5)

4.3 Pattern of CHD of the participants
Regarding the pattern of CHD, PFO was the most fluently encountered (21.4, n=51), Followed
by isolated VSD (19.7%, n= 47) then isolated (18.1%, 43), then isolated ASD (17.6%, n=42)

as shown in Table 3 and Figure 5.

Table 3 : Pattern of CHD of the participants

CHD pattern Count Percent

Isolated VSD 47 (19.7)
Isolated ASD 42 (17.6)
Atrio-ventricular canal 3 (1.3)
Tetralogy of Fallot 17 (7.1
Isolated PDA 43 (18.1)
Pulmonary stenosis 11 (4.6)
ASD-VSD 10 (4.2)
ASD-PDA 10 (4.2)
Complex CHD 11 (4.6)
VSD_PDA 12 (5.0)
TGA 3 (1.30
Mitral Valve Prolapse 5 2.1
Tricuspid atresia 2 (0.8)
Truncus Arteriosus 2 (0.8)
PFO 51 (21.4)
Pulmonary Atresia 2 (0.8)
Dextrocardia 2 (0.8)
Others 17 (7.1
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Figure 5: Pattern of CHD among participants

4.4 Clinical presentation of the studied population

Regarding the clinical presentations of the studied CHD, the most frequently encountered
clinical presentation is SOB (79.3 %, n = 188), followed by recurrent chest infection (64.3, n
= 153), then cyanosis (57.4%, n = 136), and failure to thrive (30.7%, n= 73) as shown in Table

4.

Table 4: Clinical presentation of the studied population

Count (%)
Accidental discovery of murmur Present 37 | (15.6)
Absent 132 | (55.7)
Not known 68 | (28.7)
Recurrent chest infections Present 153 | (64.3)
Absent 65 | (27.3)
Not known 20 | (8.4)
Cyanosis Present 136 | (57.4)
Absent 94 | (39.7)
Not known 71@3.0)
Failure to thrive Present 73 | (30.7)
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Absent 142 | (59.7)
Not known 231 (9.7)
Neonatal sepsis-like illness Present 35| (14.8)
Absent 152 | (64.1)
Not known 50 | (21.1)
SOB Present 188 | (79.3)
Absent 44 | (18.6)
Not known 51(2.0)

4.5 Association between PFO and sociodemographic data

Association between PFO and sociodemographic data of the patients and parents was studies

using chi-square and fisher’s exact test where appropriate. PFO found to have significant

association with patients’ age (P value < 0.001), resident area of the family (P value =0.044),

maternal age (p value < 0.014), paternal occupation (p value =0.009), exposure to radiation (p

value = 0.014), history of multivitamin and Folic Acid (p value =0.045), and down syndrome

(p value = 0.009) as shown in Table 5.

Table 5: Association between PFO and sociodemographic data

PFO
Present Absent Chi-square | P value
Count % Count %
Age (Months) < 7 months 44 | (86.3) 74 | (39.6) 34.962 | <0.001°
> 7 months 71 (13.7) 113 | (60.4)
Gender Male 32 | (64.0) 93 | (49.7) 3.222 0.073
Female 18 | (36.0) 94 1 (50.3)
Rank of child First child 13 | (25.5) 41 | (21.9) 3.539 0.739
Second child 8 | (15.7) 49 | (26.2)
Third child 11 (21.6) 331 (17.6)
Fourth child 71 (13.7) 23] (12.3)
Fifth child 71 (13.7) 18 | (9.6)
Sixth child 2139 12 | (6.4)
Seven child and more 31(5.9 11| (5.9
Residence area Rural 16 | (31.4) 951 (50.8) 6.242 | 0.044"
Urban 33| (64.7) 85 | (45.5)
Suburban 2139 7137
Maternal Age <29 Years 35 | (68.6) 92 | (49.2) 6.078 | 0.014*
>29 Years 16 | (31.4) 95 | (50.8)
Maternal Occupation Housewife 50 | (98.0) 176 | (94.1) 1.782 | 0.410°
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Manual worker 010 6 (3.2
Professional work 1] (2.0) 5127

Maternal Smoking Yes 6 | (11.8) 20 | (10.7) 0.047 0.828

Habits No 45 | (88.2) 167 | (89.3)

Maternal Kat Habits Yes 15| (29.4) 64 | (34.2) 0.419 0.518
No 36 | (70.6) 123 | (65.8)

Paternal Occupation Farmer 6| (11.8) 33 [ (17.8) 11.588 | 0.009"
Manual worker 34 | (66.7) 110 | (59.5)
Professional work 11 | (21.6) 19 | (10.3)
Unemployed 010 23 | (12.4)

Parity Nulliparous 13 | (25.5) 35| (18.8) 1.103 0.294
Multiparous 38 | (74.5) 151 | (81.2)

Maternal Age at <19 Years 10 | (19.6) 31 | (16.7) .643 0.887

Conception 20-29 years 31 | (60.8) 110 | (59.1)
30-34 years 6 | (11.8) 29 | (15.6)
> 35 Years 4| (7.8) 16 | (8.6)

Consanguinity Yes 20 | (39.2) 77 | (41.4) 0.079 0.779
No 31 | (60.8) 109 | (58.6)

Radiation Exposure Yes 6| (11.8) 512.7) 7.450 | 0.014™"
No 45 | (88.2) 181 | (97.3)

Prematurity Yes 12 | (23.5) 31 | (16.6) 1.308 0.253
No 39 | (76.5) 156 | (83.4)

Assisted Reproduction Yes 91 (17.6) 24 | (12.8) 0.777 0.378
No 42 | (82.4) 163 | (87.2)

Family history of CHD | Yes 71 (13.7) 30 | (16.0) 0.164 0.686
No 44 | (86.3) 157 | (84.0)

Abortions Yes 13 | (25.5) 58 | (31.0) 0.585 0.445
No 38 | (74.5) 129 | (69.0)

Maternal medical illness | Yes 12 | (23.5) 43 | (23.0) 0.006 0.936
No 39 | (76.5) 144 | (77.0)

History of Febrile Illness | Yes 12 | (32.4) 56 | (39.2) 0.566 0.452

at first trimester No 25 | (67.6) 87 | (60.8)

History of Drug taking Yes 11 (21.6) 56 | (30.1) 1.439 0.230

at first trimester No 40 | (78.4) 130 | (69.9)

History of multivitamin | Yes 40 | (78.4) 117 | (62.6) 4.492 | 0.045

and Folic Acid No 11 | (21.6) 70 | (37.4)

contraceptive Yes 18 | (38.3) 89 | (48.9) 1.687 0.194
No 29 | (61.7) 93 | (51.1)

Syndromes Down Syndrome 1](.0) 14 | (7.5) 9.988 | 0.009""
Other 519.8) 31(1.6)
Non 45 | (88.2) 170 | (90.9)

Comorbidity Yes 51(9.8) 12 | (6.4) 0.693 | 0.405°
No 46 | (90.2) 175 | (93.6)

b: indicated that fisher’s exact test was conducted.
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4.6 Association between isolated VSD and sociodemographic data

Association between VSD and sociodemographic data of the patients and parents was studies

using chi-square and fisher’s exact test where appropriate.VSD found to have significant

association with patients’ age (P value < 0.001), resident area of the family (P value =0.044),

maternal contraceptive use (p value < 0.013), comorbidity of the patients (p value =0.034) as

shown in Table 6.

Table 6: association between isolated VSD and sociodemographic data

Isolated VSD
Present Absent Chi- P value
square
Count % Count %
Age (Months) < 7 months 12 | (25.5) 106 | (55.5) 13.548 | <0.001"
> 7 months 35| (74.5) 85 | (44.5)
Gender Male 24 | (51.1) 101 | (53.2) 0.066 0.797
Female 23| (48.9) 89 | (46.8)
Rank of child First child 10 | (21.3) 44 | (23.0) 2.585 | 0.859°
Second child 11 | (23.4) 46 | (24.1)
Third child 8 | (17.0) 36 | (18.8)
Fourth child 51(10.6) 25| (13.1)
Fifth child 51(10.6) 20 | (10.5)
Sixth child 31(6.4) 11| (5.8)
Seven child and more 51 (10.6) 91@&.17)
Residence area Rural 31 | (66.0) 80 | (41.9) 9.753 | 0.008"
Urban 16 | (34.0) 102 | (53.4)
Suburban 01 (.0 91 &7
Maternal Age <29 Years 20 | (42.6) 107 | (56.0) 2.749 0.097
>29 Years 27| (57.4) 84 | (44.0)
Maternal Occupation Housewife 47 | (100.0) 179 | (93.7) 3.110 0.211°
Manual worker 01 (0 6| @3.1
Professional work 01 (0 6| @3.1
Maternal Smoking Habits Yes 21 @4.3) 24 | (12.6) 2.677 0.102
No 45 | (95.7) 167 | (87.4)
Maternal Kat Habits Yes 16 | (34.0) 63 | (33.0) 019 0.890
No 31 | (66.0) 128 | (67.0)
Paternal Occupation Farmer 81 (17.0) 31 | (16.4) 1.150 0.765
Manual worker 31 | (66.0) 113 | (59.8)
Professional work 4| (8.5) 26 | (13.8)
Unemployed 41 (8.5 19 | (10.1)
Parity Nulliparous 8 1(17.0) 40 | (21.1) 0.379 0.538
Multiparous 39 | (83.0) 150 | (78.9)




Maternal Age at <19 Years 71 (14.9) 34 | (17.9) 3.622 0.305

Conception 20-29 years 26 | (55.3) 115 | (60.5)
30-34 years 11| (23.4) 24 | (12.6)
> 35 Years 31(6.4) 17 | (8.9)

Consanguinity Yes 14 | (29.8) 83 | (43.7) 3.010 0.083
No 33| (70.2) 107 | (56.3)

Radiation Exposure Yes 1] (2.1) 10 | (5.3) 0.837 | 0.360°
No 46 | (97.9) 180 | (94.7)

Prematurity Yes 41 (8.5 39 | (20.4) 3.613 0.057
No 43 | (91.5) 152 | (79.6)

Assisted Reproduction Yes 31(6.4) 30 | (15.7) 2.746 0.098
No 44 | (93.6) 161 | (84.3)

Family history of CHD Yes 8 | (17.0) 29 | (15.2) 0.097 0.755
No 39 | (83.0) 162 | (84.8)

Abortions Yes 18 | (38.3) 53 | (27.7) 2.005 0.157
No 29 | (61.7) 138 | (72.3)

Maternal medical illness Yes 12 | (25.5) 43 | (22.5) 0.193 0.660
No 35| (74.5) 148 | (77.5)

History of Febrile Illness at | Yes 11 | (33.3) 57 | (38.8) 0.340 0.560

first trimester No 22| (66.7) 90 | (61.2)

History of Drug taking at Yes 10 | (21.3) 57 | (30.0) 1.414 0.234

first trimester No 37 | (78.7) 133 | (70.0)

History of multivitamin and | Yes 32 | (68.1) 125 | (65.4) 0.117 0.732

Folic Acid No 15| 31.9) 66 | (34.6)

contraceptive Yes 29 | (63.0) 78 | (42.6) 6.158 | 0.013"
No 17 | (37.0) 105 | (57.4)

Syndromes Down Syndrome 31(6.4) 12 | (6.3) 2.039 | 0.361°
Other 010 8142
Non 44 | (93.6) 171 | (89.5)

Comorbidity Yes 010 17 | (8.9) 4.505 | 0.034*P
No 47 | (100.0) 174 | (91.1)

4.7 Association between CHD pattern and cyanosis

Association between CHD and patients’ cyanosis was studies using chi-square and fisher’s

exact test where appropriate. cyanosis was significantly associated with tetralogy of fallot (P

value < 0.029), pulmonary stenosis (P value = 0.026), as shown in Table 7.

Table 7: Association between CHD pattern and cyanosis

Cyanosis

Present

Absent

Count ’ (%)

Count ’ (%)

Chi-square

P value

)




Isolated VSD Present 27 | (57.4) 20 | (42.6) 0.002 0.963
Absent 109 | (57.1) 82 | (42.9)

Isolated ASD Present 19 | (45.2) 23 | (54.8) 2.862 0.091
Absent 116 | (59.5) 79 | (40.5)

Tetralogy of Present 14 | (82.4) 31(17.6) 4.751 0.029"

Fallot Absent 122 | (55.2) 99 | (44.8)

Isolated PDA Present 24 | (55.8) 19 | (44.2) 0.038 0.846
Absent 112 | (57.4) 83 | (42.6)

PFO Present 26 | (51.0) 25 1 (49.0) 1.007 0.316
Absent 110 | (58.8) 77 | (41.2)

Pulmonary Present 10 | (90.9) 1.1 5.369 0.026™

stenosis Absent 126 | (55.5) 101 | (44.5)

ASD VSD Present 8 | (80.0) 2 1(20.0) 2.217 0.196°
Absent 127 | (55.9) 100 | (44.1)

ASD PDA Present 8 | (80.0) 2 1(20.0) 2.217 0.196°
Absent 127 | (55.9) 100 | (44.1)

Complex CHD Present 91 (81.8) 21 (18.2) 2.884 0.186°
Absent 124 | (55.6) 99 | (44.4)

VSD-PDA Present 91 (75.0) 31(25.0) 1.636 0.201
Absent 126 | (56.0) 99 | (44.0)

Other Present 11 | (64.7) 6 | (35.3) 0.428 0.513
Absent 125 | (56.6) 96 | (43.4)

*: indicates significant association; b: indicates fisher’s exact test is conducted

4.8 Association between CHD pattern and murmur

Association between CHD and patients’ heart murmur was studies using chi-square and fisher’s

exact test where appropriate. Heart murmur was significantly associated with tetralogy of fallot

(P value < 0.038), Complex CHD (P value = 0.003) as shown in Table 8.

Table 8: Association between CHD pattern and murmur

Accidental discovery of murmur
CHD type Present Absent chi-square P value
Count % Count %
Isolated VSD Present 91(23.1) 30 | (76.9) 0.051 0.821
Absent 28 | (21.4) 103 | (78.6)
Isolated ASD Present 6 | (18.8) 26 | (81.3) 0.153 0.695
Absent 30 | (21.9) 107 | (78.1)
Tetralogy of Fallot | Present 51 (50.0) 51 (50.0) 4975 | 0.038""
Absent 32 | (20.0) 128 | (80.0)
Isolated PDA Present 9 1(29.0) 22| (71.0) 1.176 0.278
Absent 28 | (20.1) 111 | (79.9)
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PFO Present 6 | (20.0) 24 | (80.0) 0.067 0.796
Absent 31 | (22.1) 109 | (77.9)

Pulmonary stenosis | Present 1 |(20.0) 4 | (80.0) 0.009 0.169°
Absent 36 | (21.8) 129 | (78.2)

ASD VSD Present 2| (28.6) 51(71.4) 0.230 0.354°
Absent 34 | (21.0) 128 | (79.0)

ASD_PDA Present 1| (11.1) 8 | (88.9) 0.589 0.152°
Absent 351 (21.9) 125 | (78.1)

Complex CHD Present 31 (50.0) 3 1(50.0) 12.372 0.003™
Absent 31| (19.3) 130 | (80.7)

VSD-PDA Present 31(33.3) 6 | (66.7) 0.821 0.252°
Absent 33 | (20.6) 127 | (79.4)

Other Present 51 (50.0) 51 (50.0) 4975 | 0.038™
Absent 32 | (20.0) 128 | (80.0)

*: indicates significant association; b: indicates fisher’s exact test is conducted

4.9 Association between CHD pattern and Failure to thrive

Association between CHD and patients’ failure to thrive studies using chi-square and fisher’s

exact test where appropriate. patients’ failure to thrive was significantly associated with PFO

(P value < 0.044), unclassified types of CHD (P value = 0.014), as shown in Table 9.

Table 9: Association between CHD pattern and Failure to thrive

Failure to thrive
Present Absent

Count % Count % chi-square | P value

Isolated VSD Present 18 | (40.9) 26 | (59.1) 1.194 0.275
Absent 551(32.2) 116 | (67.8)

Isolated ASD Present 15 | (36.6) 26 | (63.4) 0.196 0.658
Absent 57 | (32.9) 116 | (67.1)

Tetralogy of Fallot Present 51 (33.3) 10 | (66.7) 0.003 0.958
Absent 68 | (34.0) 132 | (66.0)

Isolated PDA Present 13 1 (33.3) 26 | (66.7) 0.008 0.928
Absent 60 | (34.1) 116 | (65.9)

PFO Present 9 | (20.9) 34 | (79.1) 4.065 | 0.044"
Absent 64 | (37.2) 108 | (62.8)

Pulmonary stenosis Present 41 (40.0) 6 | (60.0) 0.171 | 0.897°
Absent 69 | (33.7) 136 | (66.3)

ASD_VSD Present 41 (44.4) 51 (55.6) 0.491 | 0.502°
Absent 68 | (33.2) 137 | (66.8)

ASD _PDA Present 4 | (40.0) 6 | (60.0) 0.190 | 0.451°
Absent 68 | (33.3) 136 | (66.7)
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Complex CHD Present 6 | (60.0) 4 | (40.0) 3311 | 0.128
Absent 65 | (32.2) 137 | (67.8)

VSD-PDA Present 6 | (54.5) 5 (45.5) 2.269 | 0.259°
Absent 66 | (32.5) 137 | (67.5)

Other Present 6 | (50.0) 6 | (50.0) 1.459 | 0.014™
Absent 67 | (33.0) 136 | (67.0)

*: indicates significant association; b: indicates fisher’s exact test is conducted

4.10 Association between CHD pattern and Recurrent chest infections

Association between CHD and recurrent chest infections was studies using chi-square and

fisher’s exact test where appropriate. Patients’ recurrent chest infections were significantly

association with the unclassified types of CHD (P value = 0.001), as shown in Table 10.

Table 10: Association between CHD pattern and Recurrent chest infections

Recurrent chest infections

Present Absent

Count % Count % chi-square | P value

Isolated VSD Present 31| (70.5) 13 | (29.5) 0.002 0.965
Absent 122 | (70.1) 52 1(29.9)

Isolated ASD Present 29 | (70.7) 12 ] (29.3) 0.001 0.972
Absent 124 | (70.5) 52 | (29.5)

Tetralogy of Fallot Present 11 | (68.8) 51 @31.3) 0.017 | 0.896
Absent 142 | (70.3) 60 | (29.7)

Isolated PDA Present 26 | (63.4) 15 | (36.6) 1.106 0.293
Absent 127 | (71.8) 50 | (28.2)

PFO Present 24 | (61.5) 15| (38.5) 1.696 0.193
Absent 129 | (72.1) 50 | (27.9)

Pulmonary stenosis | Present 8| (72.7) 31(27.3) 0.036 | 0.892?
Absent 145 | (70.0) 62 | (30.0)

ASD_VSD Present 9 1 (90.0) 1|(10.0) 1.916 | 0.256*
Absent 144 | (69.6) 63 | (30.4)

ASD _PDA Present 7 | (70.0) 3 1(30.0) 0.001 | 0.534*
Absent 146 | (70.5) 61 | (29.5)

Complex CHD Present 7 1 (70.0) 3 1(30.0) 0.001 0.106*
Absent 145 | (70.4) 61 | (29.6)

VSD-PDA Present 6 | (60.0) 4 | (40.0) 0.557 | 0.239
Absent 147 | (71.0) 60 | (29.0)

Other Present 8 | (80.0) 2 | (20.0) 0.483 | 0.001"*
Absent 145 | (69.7) 63 | (30.3)

*: indicates significant association; a: indicates fisher’s exact test is conducted
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4.11 Association between CHD pattern and neonatal sepsis-like illness

Association between CHD and neonatal sepsis-like illness was studies using chi-square and

fisher’s exact test where appropriate. neonatal sepsis-like illness was the only factor that had a

significant association with Complex CHD (P value = 0.001), as shown in Table 11.

Table 11: Association between CHD pattern and neonatal sepsis-like illness

Neonatal sepsis-like illness

Present Absent

Count % Count % chi-square | P value

Isolated VSD Present 7| (17.5) 33 | (82.5) 0.042 0.838
Absent 28 | (18.9) 120 | (81.1)

Isolated ASD Present 6 | (15.8) 32| (84.2) 0.251 0.616
Absent 29 | (19.3) 121 | (80.7)

Tetralogy of Fallot Present 21(18.2) 9| (81.8) 0.001 | 0.340°
Absent 33 | (18.6) 144 | (81.4)

Isolated PDA Present 6 | (16.7) 30 | (83.3) 0.112 0.738
Absent 29 [ (19.1) 123 | (80.9)

PFO Present 7 | (20.6) 27 1 (79.4) 0.106 | 0.744
Absent 28 | (18.2) 126 | (81.8)

Pulmonary stenosis | Present 0.0 7 1 (100.0) 1.663 | 0.197°
Absent 351 (19.3) 146 | (80.7)

ASD_VSD Present 2 | (33.3) 4 | (66.7) 0.886 | 0.094°
Absent 33 | (18.1) 149 | (81.9)

ASD PDA Present 2 1 (20.0) 8 | (80.0) 0.013 | 0.134
Absent 33 | (18.5) 145 | (81.5)

Complex CHD Present 2 | (28.6) 51(71.4) 12.476 | 0.004"*
Absent 33 1 (18.2) 148 | (81.8)

VSD-PDA Present 1|(14.3) 6 | (85.7) 0.090 | 0.1322
Absent 34 | (18.8) 147 | (81.2)

Other Present 21(22.2) 71 (77.8) 0.081 | 0.776*
Absent 33 | (18.4) 146 | (81.6)
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Chapter 5: Discussion:
The present study indicates that CHD is an important pediatric cardiac problem in our study

group. To the best of our knowledge there are no other local studies and reports about cases of
CHD at Sanaa governate. There were (237) cases, 125 were male ( °Y,Y%) CHD and 112
(47.3%) females. This is slightly higher than that shown by other studies of equal

frequency(Stephensen et al., 2002).

in our study, most children with congenital heart disease were infants (51.7%) followed by
School 6-12 years (14.7%), and then Toddlers 1-3 years (13.4%) .this finding differs from
another study that showed that most children with congenital heart disease were infants (88%)

followed by neonates (12%) (Abah et al., 2018).

Our results showed, the commonest presentation for CHD was the SOB (35%) followed by
recurrent chest infections (64.3%), cyanosis (57.4%), failure to thrive (13%), neonatal sepsis-
like illness (3.3%). this result is higher than that of another study conducted in Egypt showed,
the commonest presentation for CHD was the accidental discovery (79.3%) followed by
recurrent chest infections (30.2%), cyanosis (16.7%), failure to thrive (30.7%), neonatal sepsis-

like illness (14.8%), and finally shortness of breath (1.7%)(Al-Fahham and Ali, 2021).

in contrast, a study done by Otaigbe and Tabansi indications for screening echocardiography
were auscultation of a murmur (36%), rapid breathing (19.8%), failure to gain weight (11%),

and cyanosis (9.9%) (Otaigbe and Tabansi, 2014). whereas in a study done by George and
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Frank- Briggs , fast breathing and inability to gain weight were the commonest presenting

symptoms among CHD children (George and Frank-Briggs, 2009).

prevalence of murmurs is variable in different studies as it depends on the clinical skills,
frequency, and timing of examination as nearly half of newborns with CHD will have no
murmurs and possibly no other signs when examined at birth. In this study, we detected
Accidental discovery of murmur in 15.6 % of patients. Our finding consider lower than other

study detected audible murmurs in 74.4% of patients (Ainsworth et al., 1999).

Our results showed the most maternal age included in this study was 47.7% young mothers
between 20-29 years followed by 27.8% of older mothers more than 35 years These results
are consistent with other studies conducted in more than one country demonstrated the pattern
of maternal age as a hazardous factor for congenital defects differs among different countries
which imply possible underlying genetic and environmental background rather than only the

biological age (Loane et al., 2009).

Some studies suggested that the gynecological immaturity , lack of proper antenatal care, low
socioeconomic class, poor diet, and other environmental nonbiological factors account for birth

defects among young mothers (Wahn and Nissen, 2008)

Other studies had observed the prevalence of CHDs among older mothers (Reethuis and
Honein, 2004, Miller et al., 2011), whereas Best and Rankin failed to find a strong evidence
to support that advanced maternal age is a risk factor for CHD. Older maternal age has been
linked to chromosomal-related congenital abnormalities while the risk of maternal age on the

non-chromosomal abnormalities is considered negligible (Best and Rankin, 2016).

Various studies had shown the effect of maternal diabetes as a risk factor for fetal cardiac
malformations (Nielsen et al., 2005), as well as maternal hypertension, cigarette smoking, and

other maternal chronic illnesses . In this study, maternal diabetes, asthma, hypertension, and

v



epilepsy were found in 4.2%, 2.9 %, 7.1%, and 0.4% of the studied population, respectively.
these results lower than other study showed that, the maternal diabetes, asthma, hypertension,
and epilepsy were found in 27.9%, 14.5%, 7.4%, and 4.2% of the studied population,

respectively (Liu et al., 2013).

in our study, abortions occurred in 29.8) % of the studied population. In contrast to Li et al (Liu
et al., 2013). WHO failed to find an association between bad obstetric history, recurrent
abortions, and the risk of CHD, Abqari et al. detected such an association (Abgari et al., 2016).
Also, Feng et al.(Feng et al., 2015) found that mothers will have a 24% higher risk of cardiac
anomalies in their children if they experienced repeated abortions before. Etiological
arguments include possible uterine factors that influence the implanted embryo and associated

chronic maternal illnesses (Feng et al., 2015, Wang et al., 2010).

Our results, we also detected prematurity in 18.1% of our studied patients. Tanner et al. (Tanner
et al., 2005) found that preterm infants are 2-times prone to CHD when compared to term

infants; they detected prematurity in 16% of their CHD patients.

Findings of the study indicated that most of the cases of CHD diagnosed among the study
participants were cyanotic 57.4% while the remaining were a cyanotic CHD cases. This differ
with the findings of Ekure et al. (2018)(Ekure et al., 2018) and Abdelrahman and Diab

(2022)(Abdelrahman and Diab, 2022)

According to the findings, the most prevalent CHD diagnosed were PFO (21.4%), Isolated
VSD(19.7%) , Isolated PDA(18.1%) , and Isolated ASD(17.6%). This finding in contrast with
another study conducted by Namuyonga et al., (2020) establish a ventricular septal defect,
patent ductus arteriosus and atrial septal defects as the most commonly diagnosed CHD among

children drawn from a tertiary care hospital in Uganda (Namuyonga et al., 2020).
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Similar observations were also made by Thomford et al. (2020) who in studies conducted in
Sudan and Ghana respectively also identified ventricular septal defect (VSD), patent ductus
arteriosus, atrial septal defect and pulmonary valve stenosis as the most commonly diagnosed
acyanotic CHDs in children while tetralogy of fallot and transposition of the great vessels were

the most prevalent forms of cyanotic CHDs diagnosed in children (Thomford et al., 2020).

Other studies by Abah et al. (2018) in Nigeria[2], Meshram and Gajimwar (2018) in India
(Meshram and Gajimwar, 2018), Jasim et al. (2017) in Iraq(A Jasim et al., 2017) also cited
ventricular septal defect VSD; atrial septal defect ASD, patent ductus arteriosus, pulmonary
valve stenosis, tetralogy of fallot and transposition of the great arteries as common CHD
lesions seen in children. According to CDC, the prevalence of certain CHD like PDA and septal
heart lesions is increasing, while the prevalence of some other CHD is decreasing (Abah et al.,

2018).

Regarding to Association between PFO and sociodemographic data we finding the most risk
factors was Age (Months) p-value <0.001, Residence area showed the Urban persons more
susceptible to PFO than Rural persons 64.7% with p-value 0.044. also, we find the female <29

Years was more susceptible to PFO than male but without statical significant.

Other risk factors associate with PFO was Paternal Occupation, where we noted that Manual
worker more susceptible to PFO p-value 0.009. as well as Radiation Exposure, History of
multivitamin and Folic Acid and Syndromes was also correlated with PFO. These results are not
consistent with the results of other studies conducted in Jordan and Iran (Khasawneh et al.,

2020).

Down Syndrome was found to have a statistically significant association with PFO CHD

among the children, The findings were in agreement with those of Faraoni et al. (2016) and
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Asbagh et al. (2020) who also established infants’ down syndrome and prematurity as risk

factors of CHD in children (Sheila, 2022, Faraoni et al., 2016).

On the other hand, our study demonstrated that age, Residence area, contraceptive and
Comorbidity are the most risk factors attribute to isolated VSD congenital heart diseases, this
is inconsistent with the results of previous studies(Khasawneh et al., 2020, Sheila, 2022,

Namuyonga et al., 2020).

Our results showed the Tetralogy of Fallot (ToF) and Pulmonary stenosis was the major
cyanotic CHD with statically significant p-value less than 0.05. This is consistent with previous
studies demonstrated that the Tetralogy of Fallot remains the most common cyanotic heart

defect as has been reported elsewhere(Namuyonga et al., 2020).



Chapter 6: References

A JASIM, A., AL HUSSEIN, A. & KHUDAIR ABBAS, E. 2017. patterns of congenital
heart diseases in children under five years in Karbala city, Iraq. journal of kerbala
university, 13, 182-195.

ABAH, R., OCHOGA, M., AUDU, O., IDOKO, A., ESEIGBE, E. & DABIT, J. 2018. Pattern
of cardiac diseases among children in a tertiary hospital in North Central, Nigeria: A
three and half years retrospective cohort echocardiographic study. Nigerian Journal of
Paediatrics, 45, 6-9.

ABDELRAHMAN, O. & DIAB, R. 2022. Prevalence and Pattern of Congenital Heart
Disease Among Children in Khartoum State, Sudan: A Reflection of the Current
Cardiac Profile. Cureus, 14.

ABQARI, S., GUPTA, A., SHAHAB, T., RABBANI, M., ALIL, S. M. & FIRDAUS, U. 2016.
Profile and risk factors for congenital heart defects: A study in a tertiary care hospital.
Annals of pediatric cardiology, 9, 216.

AINSWORTH, S. B., WYLLIE, J. P. & WREN, C. 1999. Prevalence and clinical significance
of cardiac murmurs in neonates. Archives of Disease in Childhood-Fetal and
Neonatal Edition, 80, F43-F45.

AL-FAHHAM, M. M. & ALL Y. A. 2021. Pattern of congenital heart disease among
Egyptian children: a 3-year retrospective study. The Egyptian Heart Journal, 73, 1-8.

AL-WATHER, N. A. & MUNIBARI, A.-N. 2013. Pattern of congenital heart disease in the
cardiac center of al-thawra general teaching hospital. J Saudi Heart Assoc, 25, 157.

ARGENT, A. C., BALACHANDRAN, R., VAIDYANATHAN, B., KHAN, A. & KUMAR,
R. K. 2017. Management of undernutrition and failure to thrive in children with
congenital heart disease in low-and middle-income countries. Cardiology in the
Young, 27, S22-S30.

BANK, W. 2022. Data for Low income, Yemen, Rep. [Online]. Available:
https://data.worldbank.org/?locations=XM-YE [Accessed].

BEST, K. E. & RANKIN, J. 2016. Is advanced maternal age a risk factor for congenital heart
disease? Birth Defects Research Part A: Clinical and Molecular Teratology, 106, 461-
467.

BRICKNER, M. E., HILLIS, L. D. & LANGE, R. A. 2000. Congenital heart disease in
adults. Second of two parts. N Engl J Med, 342, 334-42.

CHELO, D., NGUEFACK, F., MENANGA, A. P.,, UM, S. N., GODY, J. C., TATAH, S. A. &
NDOMBO, P. O. K. 2016. Spectrum of heart diseases in children: an

&)y


https://data.worldbank.org/?locations=XM-YE

echocardiographic study of 1,666 subjects in a pediatric hospital, Yaounde,
Cameroon. Cardiovascular Diagnosis and Therapy, 6, 10.

COOPER, W. O., HERNANDEZ-DIAZ, S., ARBOGAST, P. G., DUDLEY, J. A., DYER, S.,
GIDEON, P. S., HALL, K. & RAY, W. A. 2006. Major congenital malformations after
first-trimester exposure to ACE inhibitors. New England Journal of Medicine, 354,
2443-2451.

DOLK, H., LOANE, M., GARNE, E. & GROUP, A. E. S. O. C. A. W. 2011. Congenital heart
defects in Europe: prevalence and perinatal mortality, 2000 to 2005. Circulation, 123,
841-849.

EKURE, E. N., KALU, N., SOKUNBI, O. J., KRUSZKA, P., OLUSEGUN-JOSEPH, A. D.,
IKEBUDU, D., BALA, D., MUENKE, M. & ADEYEMO, A. 2018. Clinical
epidemiology of congenital heart disease in Nigerian children, 2012-2017. Birth
defects research, 110, 1233-1240.

FARAONI, D., ZURAKOWSKI, D., VO, D., GOOBIE, S. M., YUKI, K., BROWN, M. L. &
DINARDO, J. A. 2016. Post-operative outcomes in children with and without
congenital heart disease undergoing noncardiac surgery. Journal of the American
College of Cardiology, 67, 793-801.

FENG, Y., WANG, S., ZHAO, L., YU, D., HU, L. & MO, X. 2015. Maternal reproductive
history and the risk of congenital heart defects in offspring: a systematic review and
meta-analysis. Pediatric cardiology, 36,253-263.

GEORGE, I. & FRANK-BRIGGS, A. 2009. Pattern and clinical presentation of congenital
heart diseases in Port-Harcourt. Nigerian Journal of Medicine, 18.

HAQ, F. U., JALIL, F., HASHMI, S., JUMANI, M. 1., IMDAD, A., JABEEN, M., HASHMI,
J. T., IRFAN, F. B., IMRAN, M. & ATIQ, M. 2011. Risk factors predisposing to
congenital heart defects. Annals of pediatric cardiology, 4, 117.

HARTMAN, R. J., RASMUSSEN, S. A., BOTTO, L. D., RIEHLE-COLARUSSO, T.,
MARTIN, C. L., CRAGAN, J. D., SHIN, M. & CORREA, A. 2011. The contribution
of chromosomal abnormalities to congenital heart defects: a population-based study.
Pediatric cardiology, 32, 1147-1157.

HOFFMAN, J. I. 2013. The global burden of congenital heart disease. Cardiovascular
journal of Africa, 24, 141-145.

KAPAKASI, G. K., MAWA, R., NAMUYONGA, J. & LUBEGA, S. 2021. Factors
Associated with Congenital Heart Diseases Among Children in Uganda: A Case-
Control Study at Mulago National Referral Hospital (Uganda Heart Institute).
Cardiology and Cardiovascular Research, 5, 1.

&y



KHASAWNEH, W., HAKIM, F., ABU RAS, O., HEJAZL, Y. & ABU-AQOULAH, A. 2020.
Incidence and Patterns of Congenital Heart Disease Among Jordanian Infants, a
Cohort Study From a University Tertiary Center. Front Pediatr, 8,219.

LIU, S., JOSEPH, K., LISONKOVA, S., ROULEAU, J., VAN DEN HOF, M., SAUVE, R. &
KRAMER, M. S. 2013. Association between maternal chronic conditions and
congenital heart defects: a population-based cohort study. Circulation, 128, 583-589.

LOANE, M., DOLK, H., MORRIS, J. & GROUP, A. E. W. 2009. Maternal age-specific risk
of non-chromosomal anomalies. BJOG: An International Journal of Obstetrics &
Gynaecology, 116, 1111-1119.

MANDALENAKIS, Z., GIANG, K. W., ERIKSSON, P., LIDEN, H., SYNNERGREN, M.,
WAHLANDER, H., FEDCHENKO, M., ROSENGREN, A. & DELLBORG, M.
2020. Survival in children with congenital heart disease: have we reached a peak at
97%? Journal of the American Heart Association, 9, €017704.

MESHRAM, R. M. & GAJIMWAR, V. S. 2018. Prevalence, profile, and pattern of congenital
heart disease in Central India: A prospective, observational study. Nigerian Journal of
Cardiology, 15, 45.

MILLER, A., RIEHLE-COLARUSSO, T., SIFFEL, C., FRiAS, J. L. & CORREA, A. 2011.
Maternal age and prevalence of isolated congenital heart defects in an urban area of
the United States. American journal of medical genetics Part A, 155,2137-2145.

MONROE, A., WILLIAMS, N. A., OGOMA, S., KAREMA, C. & OKUMU, F. 2022.
Reflections on the 2021 World Malaria Report and the future of malaria control.
BioMed Central.

MOZAFFARIAN, D., BENJAMIN, E. J., GO, A. S., ARNETT, D. K., BLAHA, M. J.,
CUSHMAN, M., DE FERRANT]L, S., DESPRES, J.-P., FULLERTON, H. J. &
HOWARD, V. J. 2015. Heart disease and stroke statistics—2015 update: a report from
the American Heart Association. Circulation, 131, €29-e322.

MUSA, A. H., AFEWORK, M., BEDRU, M., TAMIRAT, S. & SCREENER, C. C. O. E. R.
2020. Incidence of atrial septal defects in children attended the Cardiac Center of
Ethiopia during January 2016 to December 2018. bioRxiv, 2020.02. 12.945360.

NAMUYONGA, J., LUBEGA, S., ALIKU, T., OMAGINO, J., SABLE, C. & LWABI, P.
2020. Pattern of congenital heart disease among children presenting to the Uganda
Heart Institute, Mulago Hospital: a 7-year review. African health sciences, 20, 745-
752.

NEGRATO, C. A., MATTAR, R. & GOMES, M. B. 2012. Adverse pregnancy outcomes in
women with diabetes. Diabetology & metabolic syndrome, 4, 1-6.

&y



NIELSEN, G. L., NORGARD, B., PUHO, E., ROTHMAN, K., SORENSEN, H. T. &
CZEIZEL, A. 2005. Risk of specific congenital abnormalities in offspring of women
with diabetes. Diabetic medicine, 22, 693-696.

OTAIGBE, B. & TABANSI, P. 2014. Congenital heart disease in the Niger Delta region of
Nigeria: a four-year prospective echocardiographic analysis: cardiovascular topic.
Cardiovascular journal of Africa, 25, 265-268.

Ou, Y., MAL J., ZHUANG, J., LIU, X., WU, Y., GAO, X, NIE, Z., QU, Y., CHEN, J. &
KIELB, C. 2016. Risk factors of different congenital heart defects in Guangdong,
China. Pediatric research, 79, 549-558.

PICARZO, I. P-L., GONZALEZ, M. M., ZAMALLOA, P. L. & MARCOS, D. C. 2018.
Congenital heart disease mortality in Spain during a 10 year period (2003-2012).
Anales de Pediatria (English Edition), 88,273-279.

REEFHUIS, J. & HONEIN, M. A. 2004. Maternal age and non-chromosomal birth defects,
Atlanta—1968-2000: Teenager or thirty-something, who is at risk? Birth Defects
Research Part A: Clinical and Molecular Teratology, 70, 572-579.

ROSSANO, J. W. 2020. Congenital heart disease: a global public health concern. The Lancet
Child & Adolescent Health, 4, 168-169.

SHEILA, N. A. 2022. Patterns and Risk Factors of Congenital Heart Disease and Treatment
Outcomes During Acute Phase Hospitalization Among Children Aged Under 5 Years
at Kenyatta National Hospital. University of Nairobi.

SPRINGETT, A., BUDD, J., DRAPER, E., KURINCZUK, J., MEDINA, J., RANKIN, J.,
ROUNDING, C., TUCKER, D., WELLESLEY, D. & WREYFORD, B. 2014.
Congenital Anomaly Statistics, 2012, England and Wales.

STEPHENSEN, S. S., SIGFUSSON, G., EIRIKSSON, H., SVERRISSON, J. T,,
TORFASON, B., HARALDSSON, A. & HELGASON, H. 2002. Congenital heart
defects in Iceland 1990-1999. Laeknabladid, 88, 281-287.

SULLIVAN, P. M., DERVAN, L. A., REIGER, S., BUDDHE, S. & SCHWARTZ, S. M.
2015. Risk of congenital heart defects in the offspring of smoking mothers: a
population-based study. The Journal of pediatrics, 166, 978-984. e2.

SULUBA, E., SHUWEI, L., XIA, Q. & MWANGA, A. 2020. Congenital heart diseases:
genetics, non-inherited risk factors, and signaling pathways. Egyptian Journal of
Medical Human Genetics, 21, 1-12.

TANNER, K., SABRINE, N. & WREN, C. 2005. Cardiovascular malformations among
preterm infants. Pediatrics, 116, e833-e838.

153



TANTCHOU TCHOUM], J., BUTERA, G., GIAMBERTI, A., AMBASSA, J. & SADELU, J.
2011. Occurrence and pattern of congenital heart diseases in a rural area of sub-
Saharan Africa: cardiovascular topics. Cardiovascular Journal of Africa, 22, 63-66.

THOMFORD, N. E., BINEY, R. P., OKAI E., ANYANFUL, A., NSIAH, P., FRIMPONG, P.
G., BOAKYE, D. 0., ADONGO, C. A., KRUSZKA, P. &« WONKAM, A. 2020.
Clinical Spectrum of congenital heart defects (CHD) detected at the child health
Clinic in a Tertiary Health Facility in Ghana: a retrospective analysis. Journal of
Congenital Cardiology, 4, 1-11.

VAN DER LINDE, D., KONINGS, E. E., SLAGER, M. A., WITSENBURG, M., HELBING,
W. A., TAKKENBERG, J. J. & ROOS-HESSELINK, J. W. 2011a. Birth prevalence of
congenital heart disease worldwide: a systematic review and meta-analysis. J Am Coll
Cardiol, 58, 2241-7.

VAN DER LINDE, D., KONINGS, E. E., SLAGER, M. A., WITSENBURG, M., HELBING,
W. A., TAKKENBERG, J. J. & ROOS-HESSELINK, J. W. 2011b. Birth prevalence of
congenital heart disease worldwide: a systematic review and meta-analysis. Journal of
the American College of Cardiology, 58, 2241-2247.

WAHN, E. H. & NISSEN, E. 2008. Sociodemographic background, lifestyle and
psychosocial conditions of Swedish teenage mothers and their perception of health
and social support during pregnancy and childbirth. Scandinavian journal of public
health, 36, 415-423.

WANG, B.-S., ZHOU, L.-F., COULTER, D., LIANG, H., ZHONG, Y., GUO, Y.-N., ZHU,
L.-P., GAO, X.-L., YUAN, W. & GAO, E.-S. 2010. Effects of caesarean section on
maternal health in low risk nulliparous women: a prospective matched cohort study in
Shanghai, China. BMC pregnancy and childbirth, 10, 1-10.

WHO 2021. World malaria report 2021, Geneva, World Health Organization.

YEHYA, M. T. B, HADI, A. A. & BA-SADDIK, I. A. 2022. Pattern and Diagnosis of
Congenital Heart Disease in Children Admitted to Al-Sadaqa Teaching Hospital,
Aden, January 2017-December 2019. Yemeni Journal of Medical and Health
Research, 11.

ZIMMERMAN, M. & SABLE, C. Congenital heart disease in low-and-middle-income
countries: focus on sub-Saharan Africa. American Journal of Medical Genetics Part
C: Seminars in Medical Genetics, 2020. Wiley Online Library, 36-46.

ZIMMERMAN, M. S., SMITH, A. G. C., SABLE, C. A., ECHKO, M. M., WILNER, L. B.,
OLSEN, H. E., ATALAY, H. T., AWASTHI, A., BHUTTA, Z. A. & BOUCHER, J. L.
2020. Global, regional, and national burden of congenital heart disease, 1990-2017: a
systematic analysis for the Global Burden of Disease Study 2017. The Lancet Child &
Adolescent Health, 4, 185-200.

¢0



Annex

Part one: Demographic Data:

Child Age...(years).................

Rank of child ()

Gender: [IMale [J Female

Height,ecm: ........... ... Body weight, kg :

Residence area: CJRural OUrban [ Suburban
Maternal age (in years)

Maternal education

Maternal occupation ClHousewife LIManual worker

O Professional work

Maternal bad habits

Smoking (O Yes 0O No),
Kat chewing (O Yes [0 No),

Shama ((O Yes O No)

Father age (in years)

Paternal occupation CJFarmer [OManual worker CIProfessional work
[ Unemployed

Parity CINulliparous ClMultiparous

Maternal age at conception (years) <19 1 20-29 030-34 0>35

Consanguinity Ll Yes L0 No

Prematurity ] Yes(....weeks) [ No

Assisted reproduction OYes [ No

Exposure to Radiation Yes No

Family history of CHD OYes 0O No

Abortions OYes 0O No

Maternal medical illnesses [IDiabetes [IBronchial asthma [Hypertension [lEpilepsy
Other

History of febrile illness in 1st OYes [0 No [OIdon’tknow

trimester

History of multivitamin and folicacid | Yes [ No

intake

Mother was used contraceptive
methods before current pregnancy

OYes O No [OIdon’t remember

Syndromes

ODown S ODisgorge S OOther

Comorbidity

[ Diabetes OHypertension [ Renal dysplasia,

e




OOther

Extra-cardiac anomalies OlInguinal hernia O Diaphragmatic hernia ~ Other

Part two: Pattern of CHD

Types of CHD Present Absent Don’t know

Isolated VSD

PFO

Isolated ASD

Atrio-ventricular canal

Tetralogy of Fallot

AVSD

Pulmonary stenosis

ASD/VSD

ASD/PDA

Complex CHD

VSD/PDA

TGA

Mitral valve prolapse

Coarctation of aorta

Tricuspid atresia

Hypoplastic left heart

Truncus Arteriosus

TAPVR

Pulmonary atresia

Ebstein anomaly

Dextrocardia

CHD congenital heart disease VSD ventricle septal defect PFO Patent foramen ovale ASD
atrial septal defect; AVSD atrioventricular septal defects; PDA patent ductus arteriosus;
TAPVR total anomalous pulmonary venous return; TGA transposition of great arteries; VSD
ventricular septal defect;

Part three: Mode of presentation among studied population

Clinical picture Present Absent Don’t know

Accidental discovery of a murmur

Recurrent chest infections

Cyanosis

Failure to thrive

Neonatal sepsis-like illness

Shortness of breath
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