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ABSTRACT... Objective: To analyze children of congenital heart defect hospitalized with lower respiratory tract infections
(LRTIs). Study Design: Cohort study. Setting: Department of Pediatrics, Rai Medical College Teaching Hospital, Sargodha
Pakistan. Period: July 2021 to June 2022. Material & Methods: Echocardiography confirmed known CHD cases of both
genders aged 1 month to 10 years and hospitalized with LRTI were included. Demographic and clinical data were noted while
relevant radiological examination and bacterial culture / respiratory virus panel from nasopharayngeal swabs examined.
Types of CHD (acyanotic or cyanotic), types of bacterial causative agents and outcomes in terms of duration of hospitalization
(days) and mortality or discharged were noted. Results: In a total of 63 children, 34 (54.0%) were male. The mean age was
1.56+1.42 years while 46 (73.0%) children were aged below 1 year. Assessment of causative agents revealed that 9 (14.3%)
had viral involvement, 8 (12.7%) bacterial agents. Majority of the children, 44 (69.8%) had acyanotic CHD while remaining
19 (30.2%) had cyanotic CHD. Need for pediatric intensive care unit (PICU) admission was noted in 22 (34.9%). Although,
need for PICU stay was more among children with acyanotic CHD when compared to cyanotic CHD, but the difference
did not reach statistical significance (40.9% vs. 21.1%, p=0.1292). Likewise, duration of hospitalization was relatively more
among children with acyanotic CHD when compared to children with cyanotic CHD but the difference did not reach statistical
significance (17.65+8.21 vs. 14.3+6.84, p=0.1243). Conclusion: Majority of the children with CHD hospitalized with LRTI
were below 1 year of age. Acyanotic CHD was the most common CHD type. Mortality was relatively low and most of the
children with CHD hospitalized with LRTI were treated and discharged successfully.
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Global incidence of congenital heart defects
(CHD) is estimated around 1% while its incidence
ranges between 3-10 per 1,000 among live-
births.'? Pediatric age groups with CHD are
prone to increased rates of complications
involving various body organs. In Pakistan,
around 40,000 cases of CHD are born every
year.® Incidence of CHD is increasing especially
in developing countries while many cases of CHD
are identified late when the complications have
been developed.*

Around 95% of children below 2 years of age are
estimated to have been infected with respiratory
syncytial virus (RSV).> Other pathogens like

and bocaviruses are also common causes
of respiratory tract infections (RTls) among
children.®” Among children, lower respiratory
tract infection (LRTIs) is considered to be an
important cause of morbidity and mortality.
The LRTI is described as “infections that affect
airways below the epiglottis”.2 Epidemiological
factors and burden of LRTIs are different in
between developing and developed countries.®
Researchers in the past have shown CHD with
pulmonary congestion as a significant risk factor
for hospitalization among children.

Some researchers have evaluate children
with pneumonia for the prevalence of CHD
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but not many studies have been conducted
to find out the socio-demographic and clinical
characteristics of children having CHD admitted
with LRTIs. Findings of this study were thought to
help pediatricians better anticipate CHD patients
hospitalized with LRTIs which will further improve
overall treatment strategies. The objective of this
study was to analyze children of CHD hospitalized
with LRTIs.

MATERIAL & METHODS

This cohort study was conducted at the
Department of Pediatrics, Rai Medical College
Teaching Hospital, Sargodha Pakistan from July
2021 to June 2022. Approval from “Institutional
Ethical Committee” was obtained (certificate
number: ERC/2020/095). Informed and written
consents were sought from parents/guardians
of all children enrolled in this study. During the
study period, echocardiography confirmed
known CHD cases of both genders aged 1 month
to 10 years and hospitalized with LRTI were
included. Exclusion criteria were children having
acquired heard defects or those whose parents
or guardians shared refusal for their children to
be part of this study.

At the time of enrollment, demographic and
clinical data were noted among all studied
cases. Relevant radiological examination and
bacterial culture / respiratory virus panel from
nasopharayngeal swabs were examined. Types
of CHD (acyanotic or cyanotic), types of bacterial
causative agents and outcomes in terms of
duration of hospitalization (days) and mortality
or discharged were noted. All the patients were
treated as per institutional protocols following
standard guidelines. A special proforma was
designed to record all study data.

Data analysis was performed employing
SPSS version 26.00 software. Qualitative data
was expressed in terms of frequency and
percentages whereas numeric data were shown
in the form of mean and standard deviation (SD).
Chi-square test (for qualitative variables) and
independent sample t-test (for quantitative data)
were performed taking p<0.05 as statistically
significant.

RESULTS

In a total of 63 children as per inclusion/exclusion
criteria, 34 (54.0%) were male. The mean age
was 1.56+1.42 years while 46 (73.0%) children
were aged below 1 year. Residential status of
38 (60.3%) children was rural. Assessment of
causative agents revealed that 9 (14.3%) had viral
involvement, 8 (12.7%) bacterial agents while no
causative agents werefoundin 46 (73.0%) children
with CHD having LRTI. Majority of the children,
44 (69.8%) had acyanotic CHD while remaining
19 (80.2%) had cyanotic CHD. Need for pediatric
intensive care unit (PICU) admission was noted in
22 (34.9%) as per institutional protocols. Table-l is
showing details of characteristics of children with
CHD hospitalized having LRTI.

Characteristics Frequency (%)

Male 34 (54.0%)
Gender

Female 29 (46.0%)

<1 year 46 (73.0%)
Age Groups

=1 year 17 (27.0%)

Urban 25 (39.7%)
Residential Status

Rural 38 (60.3%)

Viral 9 (14.3%)
Causative Agent Bacterial 8 (12.7%)

None 46 (73.0%)

Acyanotic 44 (69.8%)
Types of CHD i

Cyanotic 19 (30.2%)

)

Need for Pediatric ICU Stay 22 (34.9%

Table-l. Characteristics of children with CHD
hospitalized having LRTI (n=63)

Although, need for PICU stay was more among
children with acyanotic CHD when compared
to cyanotic CHD, but the difference did not
reach statistical significance (40.9% vs. 21.1%,
p=0.1292). Likewise, duration of hospitalization
was relatively more among children with
acyanotic CHD when compared to children
with cyanotic CHD but the difference did not
reach statistical significance (17.65+8.21 vs.
14.3+6.84, p=0.1243). Comparison of the
children characteristics with respect to types of
CHD is shown in Table-Il.
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Types of CHD

h teristi P-Value
Characteristics Cyanotic (n=19) Acyanotic (n=44) u
Male 10 (52.6%) 24 (54.5%)
. 7
Gender Female 9 (47.4%) 0 (45.5%) 0.888
<1 year 12 (63.2%) 4 (77.3%)
.2467
Age Groups >1 year 7 (36.8%) 0 (22.7%) 0.246
. . Urban 8 (42.1%) 7 (38.6%)
.7962
Residential Status Rural 11 (57.9%) 27 (61.4%) 0.796
Viral 3 (15.8%) 6 (13.6%)
Causative Agent Bacterial 3 (15.8%) 5 (11.4%) 0.8494
None 13 (68.4%) 33 (75.0%)
Need for Pediatric ICU Stay 4 (21.1%) 18 (40.9%) 0.1292
Duration of Hospitalization (days) 14.3+6.84 17.65+8.21 0.1243
Mortality 1 (5.3%) 3 (6.8%) 0.8163
Table-ll. Comparison of children characteristics with respect to types of CHD (n=63)
DISCUSSION that patients coming with recurrent LRTI must be

Some of the important predisposing factors for
LRTI in children are described as prematurity,
age <5 years, exposure to environmental smoke,
aspiration syndrome, chronic lung disorders,
CHD and immune compromised health status.'*'3

In this study, we found that majority of the children
with CHD hospitalized having LRTI were male
(54.0%). Our findings are consistent with other
researchers where male predominance has been
revealed among children with CHD.'*'® Majority of
the children (73.0%) were aged below 1 year. Data
from other countries show that due to optimal pre-
delivery and neonatal screening, majority of the
CHD cases are diagnosed well within or before
the neonatal age group.’ ' In Pakistan, as there
are no national neonatal screening programs,
many of the CHD cases are diagnosed late but
still, contemporary local and regional data have
shown that most of CHD cases are diagnosed
within 1%t year of life.'42°

We noted that majority of the children with CHD
having LRTI were having acyanotic CHD (69.8%).
Sahan YO et al evaluating 50 children with CHD
and LRTI found that 52.6% children were having
acyanotic CHD types.?' Pejaver R and colleagues
expressed that CHD is a major risk factor for
recurrent LRTI. Moreover, the same study also
revealed that vast majority (92.7%) of CHD cases
had acyanotic CHD.22 Another study by Gupte
S et al found that 36% of children with recurrent
LRTI were having CHD. Authors also concluded

screened for the presence of CHD.2

This is the first study from Pakistan analyzing
characteristics of children with known CHD
hospitalized with LRTI. Relatively small sample
size and collecting data from a single center study
were some of the limitations of this study. We
were unable to correlate risk factors associated
with LRTI among children with CHD. Further
prospective studies monitoring CHD cases for
recurrence of LRTI needs to be conducted to
add what little is known about the impact of LRTI
among children with CHD.

CONCLUSION

Majority of the children with CHD hospitalized
with LRTI were below 1 year of age. Acyanotic
CHD was the most common CHD type. Mortality
was relatively low and most of the children with
CHD hospitalized with LRTI were treated and
discharged successfully.

Copyright© 30 Sep, 2022.

REFERENCES

1. Latal B. Neurodevelopmental outcomes of the child
with congenital heart disease. Clin Perinatol. 2016;
43:173-185. doi: 10.1016/j.clp.2015.11.012

2. Rizvi SF, Mustafa G, Kundi A, Khan MA. Prevalence
of congenital heart disease in rural communities
of Pakistan. J Ayub Med Coll Abbottabad. 2015;
27(1):124-127.

Professional Med J 2022;29(12):1852-1856.

1854



Congenital heart defects

4

3.

10.

11.

12.

Farooqui R, Haroon UF, Niazi A, Rehan N, Butt TK, Niazi
M. Congenital heart diseases in neonates. J Rawal
Med Coll. 2010; 14:31-32.

Moon JR, Song J, Huh J, Kang IS, Park SW, Chang SA,
et al. Analysis of cardiovascular risk factors in adults
with congenital heart disease. Korean Circ J. 2015;
45(5):416-423. doi: 10.4070/kcj.2015.45.5.416

Fitzgerald DA. Viral bronchiolitis for the clinician. J
Paediatr Child Healt. 2011; 47(4):160-166. doi:10.1111/
j-1440-1754.2010.01735.x

Falkenstein-Hagander K, Mansson AS, Redmo J,
Nilsson Wimar P, Widell A. Viral aetiology and clinical
outcomes in hospitalised infants presenting with
respiratory distress. Acta Paediatr. 2014; 103(6):625—
629. doi:10.1111/apa.12623

Bosis S, Esposito S, Niesters HG, Zuccotti GV, Marseglia
G, Lanari M, et al. Role of respiratory pathogens in
infants hospitalized for a first episode of wheezing
and their impact on recurrences. Clin Microbiol
Infect. 2008; 14(7):677-684. doi:10.1111/j.1469-
0691.2008.02016.x

Lanata CF, Rudan|, Boschi-Pinto C, etal. Methodological
and quality issues in epidemiological studies of acute
lower respiratory infections in children in developing
countries. Int J Epidemiol. 2004; 33(6):1362-1372.
doi:10.1093/ije/dyh229

Cashat-Cruz M, Morales-Aguirre JJ, Mendoza-Azpiri M.
Respiratory tract infections in children in developing
countries. Semin Pediatr Infect Dis. 2005; 16(2):84-92.
doi:10.1053/j.spid.2005.12.005

Jackson S, Mathews KH, Pulanic D, Falconer R,
Rudan I, Campbell H, et al. Risk factors for severe
acute lower respiratory infections in children: A
systematic review and meta-analysis. Croat Med J.
2013; 54(2):110-121. doi:10.3325/cm;.2013.54.110

le Roux DM, Nicol MP, Myer L, Vanker A, Stadler JA,
von Delft E, et al. Lower respiratory tract infections
in children in a well-vaccinated South African birth
cohort: Spectrum of disease and risk factors. Clin
Infect Dis. 2019; 69(9):1588-1596. doi:10.1093/cid/
ciz017

Tazinya AA, Halle-Ekane GE, Mbuagbaw LT, Abanda M,
Atashili J, Obama MT. Risk factors for acute respiratory
infections in children under five years attending the
Bamenda Regional Hospital in Cameroon. BMC Pulm
Med. 2018; 18(1):7. doi:10.1186/s12890-018-0579-7

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dagvadorj A, Ota E, Shahrook S, Olkhanud PB,
Takehara K, Hikita N, et al. Hospitalization risk factors
for children’s lower respiratory tract infection: A
population-based, cross-sectional study in Mongolia.
Sci Rep. 2016; 6:24615. doi:10.1038/srep24615

Arshad MS, Anwar-ul-Haq HM, Adnan M, Zulgarnain A.
Frequency and pattern of Paediatric Heart Diseases:
Five years experience at The Children’s Hospital,
Multan. Pak J Med Sci. 2020; 36(6):1308-1312. doi:
https://doi.org/10.12669/pjms.36.6.2312

Sehar T, Sheikh AM, Kanwal M. To identify pattern
of congenital heart diseases in a newly developed
tertiary care unit. Pak Armed Forces Med J. 2019;
69(4):831-836.

Mohammad N, Shaikh S, Memona S, Das H. Spectrum
of heart disease in children under 5 years of age at
Liaquat University Hospital, Hyderabad, Pakistan.
Indian Heart J. 2014; 66:145-149. doi: 10.1016/j.
ihj.2013.12.041

Izhar FM, Abqgari S, Shahab T, Ali SM. Clinical score to
detect congenital heart defects: Concept of second
screening. Ann Pediatr Cardiol. 2020; 13(4):281-288.
doi:10.4103/apc.APC_113_19

Knowles R, Griebsch |, Dezateux C, Brown J, Bull C,
Wren C. Newborn screening for congenital heart
defects: A systematic review and cost-effectiveness
analysis. Health Technol Assess. 2005; 9(44):1-iv.
doi:10.3310/hta9440

Sakai-Bizmark R, Kumamaru H, Webber EJ, et al. Effect
of newborn screening for critical CHD on healthcare
utilisation. Cardiol Young. 2020; 30(8):1157-1164.
doi:10.1017/S1047951120001742

Shah GS, Singh MK, Pandey TR, Kalakheti BK, Bhandari
GP Incidence of congenital heart disease in tertiary
care hospital. Kathmandu Univ Med J. 2008; 6:33-6.

Sahan YO, Kilicoglu E, Tutar ZU. Evaluation of children
with congenital heart disease hospitalized with
the diagnosis of lower respiratory tract infection. J
Pediatr Res. 2018; 5(1):32-36.

Pejaver R, Suresh BM, Raghavendra K, Basavanthappa
SP. Incidence of congenital heart disease in children
with recurrent respiratory tract infection. Perinatol.
2016; 17(3):89-94.

Gupte S, Saini G. Congenital heart disease:
Clinicoechocardiographic profile in children. Asian J
Pediatr Pract. 2004; 8(2):30-34.

1855

Professional Med J 2022;29(12):1852-1856.



Congenital heart defects

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name
1 Khurram Shahnawaz

2 Farhan Zahoor

3  Hussain Bux Korejo
4  Sadaf Liagat

5 Sohaib Riaz

6 Numan Khan

7 Fazal ur Rehman

Contribution to the paper

Data collection, Final approval.

Introduction, Proof readiang.

Literature review, Methodology.

Data collection, Proof reading.

Literature review, Methodology.

Literature Review, References.

Drafting, References.

Author(s) Signature

wy

Professional Med J 2022;29(12):1852-1856.

1856



