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Abstract

Recurrent pneumonia in children continues to be a major problem for the pediatricians. The aim of our study was to
determine the prevalence and predisposing causes of recurrent pneumonia (RP) in children. This is a prospective
hospital-based study. Children between 2 months and 15 years old who had a history of pneumonia were investigated
in order to determine the prevalence and predisposing causes of recurrent pneumonia in children at Mukalla city
hospital, Mukalla,Yemen in between January 2014 and December 2016.The result revealed that out of 920 children
hospitalized for pneumonia, 80 (8.7%) met the study criteria for RP. Their age ranged from 2 months to 15 years
(mean age of 5.3 +3.8 years) with male preponderance 51 (63.8%) and 29(36.2%) female with (M:F ratio 1.76:1).
Underlying illness was identified in (77.5%)of our patients and no predisposing factors could be identified in the
remaining (22.5%). The most common causes for RP were aspiration syndromes (20%), bronchial asthma(16.2%),
congenital heart disease(CHD) (13.8%), pulmonary tuberculosis(TB) (8.8%), immune deficiency disorders(6.2%),
and nutritional rickets(5%). We concluded that approximately 1 in 12 children with pneumonia in our hospital had
RP. New strategies and guidelines are required for early diagnosis of underlying causes of recurrent pneumonia in

children.
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Introduction:

Pneumonia, is defined as inflammation of the
lung parenchyma, is the leading cause of death
globally among children younger than age 5
years, accounting for an estimated 1.2 million
(18%) deaths annually. The number of
childhood-related deaths from pneumonia ~2,000
fold higher, in developing than in developed
countries [13].

A subgroup of children with pneumonia develop
recurrent or persistent pneumonia that is one of
the most significant reasons for referral to
pediatricians and is still a major challenging
disease [25]. Recurrent pneumonia (RP) is
defined as 2 or more episodes in a single year or
3 or more episodes ever, with radiographic
clearing between occurrences [13]. RP was
determined in 6.4-9% of children with
pneumonia [6,15,17]. RP usually occurs due to
an underlying disorder that negatively affects
local or systemic defense mechanisms and the
underlying cause is identified in 80-90% [21].
The factors associated with recurrent pneumonia
in developed countries include asthma,
immunodeficiency (e.g. human
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immunodeficiency virus infection,
immunoglobulin deficiency), pulmonary
anomalies, and foreign body aspiration [8,11].
There are only a few studies of recurrent
pneumonia in the developing countries [1,2,23].
This study aimed to determine the prevalence
and predisposing causes of RP in children.

Patients and methods:

This is a prospective hospital-based study.
Children between 2 months and 15 years old who
had a history of pneumonia were investigated in
order to determine the prevalence and
predisposing causes of RP in children at Mukalla
city hospital, Mukalla,Yemen in between
January 2014 and December 2016.

This hospital is the referral pediatric hospital
serves 3 Governorates (Hadhramaut, Al-Mabhra,
and Shabwa) with a total of approximately 1000
children attending the Mukalla city hospital per
month. Diagnosis of pneumonia was based on
cough, chest wall in-drawing and/or difficult
breathing and tachypnea (respiratory rate > 50
cycles /minute in infants 3 to 12 months old; >
40 /min in children 12 to 60 months old; >
30/min in children older than 60 months), fever
and lobar or bronchopneumonic infiltration
demonstrated by x-ray (16). Recurrent
pneumonia is defined as 2 or more episodes in a
single year or 3 or more episodes ever, with
radiographic clearing between occurrences [13].
Standardized questionnaires were obtained on
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patients’ demographic characteristics, including
sex and age of the child, clinical findings.
Confirmation of underlying disorders were based
on standardized laboratory tests including
complete blood counts, quantitative
immunoglobulin’s, x-ray and/or computerized
tomography  of  the chest, rigid
bronchoscopy(done at Al-Thawra Hospital,
Sana'a), echocardiography, barium swallow and
mantoux test.

Ethical consent:

Verbal consents were taken from the parents and
caregivers of children in the study.

Statistical methods:

The data were processed and analyzed by
Statistical Package for Social Sciences (SPSS)
software (version 17). Statistics such as
frequency, mean and standard deviation were
used.

Results:

From January 2014 to December 2016, a total of
920 patients were admitted to the hospital with
the diagnosis of pneumonia; 80 (8.7%) of them
met the definition for recurrent pneumonia.

Table (1): Distribution of patients with recurrent pneumonia according to age and sex (n=80)

Age groups in years Sex Total Ratio (M:F)
Male % Female %
0.2*-5 36 (45%) 14 (17.5%) 50 (62.5%) 2.57:1
6-10 9 (11.3%) 11 (13.7%) 20 (25%) 0.82:1
11-15 6 (7.5%) 4 (5%) 10 (12.5%) 1.50:1
Total 51(63.8%) 29(36.2%) 80 (100%) 1.76:1

*Two months

Table 1 shows distribution of patients with
recurrent pneumonia according to age and sex.

They were 51 (63.8%) males and 29 (36.2%)
females. Maximum number of 50 (62.5%)

patients was in the two months — 5 years age
group, followed by 20(25%) patients in the 6-10
years age group and 10(12.5%) patients in the
11-15 years age group.

Table (2): Clinical profile among children with recurrent pneumonia (n=80)

Clinical parameter No (%)
Cough 80 (100%)
Respiratory distress 80 (100%)
Fever 76 (95%)
Pallor 38 (47.5%)
Global developmental delayed 36 (45%)
Underweight 24 (30%)
Wheezing 22 (27.5%)
Cyanosis 14 (17.5%)
Lymphadenopathy 10 (12.5%)
Atopy/allergy 9 (11.3%)
Hepatomegaly 7 (8.7%)
Splenomegaly 6 (7.5%)
Otitis media 5 (6.2%)
Rickets 4 (5%)
Digital clubbing 3 (3.7%)

Table 2, shows the clinical data among patients
with recurrent pneumonia.

The presenting symptoms included
cough(100%), respiratory distress (100%) , fever
(95%) , pallor (47.5%), global developmental

delayed (45%) , underweight (30%) , wheezing
(27.5%) , cyanosis (17.5%) , lymphadenopathy
(12.5%) , Atopy/allergy (11.3%) , hepatomegaly
(8.7%) , splenomegaly (7.5%) , otitis media
(6.2%), rickets (5%) and digital clubbing (3.7%).
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Table (3): Underlying illness in children with recurrent pneumonia (n=80)

Underlying illness Recurrent Pneumonia
No Y%

Aspiration syndrome: 16 20%
GERD' 9
FB aspiration”” 5
Oesophageal stricture(corrosive) 1
Oesophageal stricture (postoperative tracheoesophageal fistula 1
Bronchial asthma 13 16.2%
Congenital heart disease: 11 13.8%
vsD™” 5
PDA™™ 3
ASD™™ >
Complex congenital heart defects 1
Pulmonary TB 7 8.8%
Immune deficiency: 5 6.2%
Ataxia telangiectasia 2
Selective IgA deficiency 2
Common variable immunodeficiency syndrome 1
Nutritional rickets 4 5%
Anomalies of respiratory tract: 3 3.8%
Congenital lobar emphysema 2
Congenital cystic adenomatoid malformation 1
Sickle cell anemia 2 2.5%
Bronchiectasis 1 1.2%
Unknown cause 18 22.5%

GERD" = Gastroesophageal reflux disease; FB aspiration” = Foreign body aspiration; VSD™™" = Ventricular septal defect;

*****

PDA™" = Patent Ductus Arteriosus; ASD

Table 3, shows underlying illness in children
with recurrent pneumonia. Aspiration syndromes
were found in 16 (20%) patients; 9 patients were
secondary to GERD, while 5 patients had
definite history of FB aspiration, one patient
had oesophageal stricture(corrosive) and one
patient oesophageal stricture (postoperative
tracheoesophageal  fistula).Thirteen  patients
(16.2%) had bronchial asthma. Congenital heart
disease  (CHD) was  confirmed by
echocardiography in 11 patients (13.8%).This
included 5 patients with VSD, 3 with PDA, two
with ASD and one with complex congenital heart

= Atrial Septal Defect; Pulmonary TB

******

= Pulmonary tuberculosis.

defects. Pulmonary TB was diagnosed in 7
(8.8%) patients. Five patients (6.2%) had
immune deficiency disorders, two of them had
ataxia telangiectasia, two had selective IgA
deficiency and one patient with common variable
immunodeficiency syndrome. Four  patients
4(5%) had nutritional rickets. Three patients
(3.8%) had congenital anomalies of the
respiratory tract; 2 had congenital lobar
emphysema, and 1 had congenital -cystic
adenomatoid malformation. Sickle cell anemia
and bronchiectasis were diagnosed in 2 (2.5%),
and 1 (1.2%) patients respectively.
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Table (4): Underlying illnesses of recurrent pneumonia in this
study, compared with results from previous studies

Study Current Ali Bolursaz Capanogl Hoving Ozdemir Saad
study etal. (1) etal. (2) u etal. (12) et al. (18) et al. (23)
etal. (5)
Published year 2014 2017 2017 2013 2002 2013
Country Yemen Pakistan Iran Turkey Netherlands Turkey Egypt
Number of cases 80(8.7%) | 292(2.81%) | 128(21.3%) | 177(8.3%) | 62(48.8%) | 62(10.42%) 86(7%)
Aspiration 16(20%) 11(3.6%) | 59 (51.75%) | 55(31%) | 16(25.81%) | 11 (17.74%) | 13(15.12
syndromes %)
Asthma 13(16.2%) 7(2.3%) 14(12.28%) | 16(9.1%) - 19 (30.64%) | 11(9.7%)
Congenital heart | 11(13.8%) 23(8%) 23 (20.17%) | 44(24.9%) | 3 (4.84%) 7(11.29%) | 9(10.4%)
disease
Pulmonary TB 7(8.8%) - 2 (1.57%) - - - 10(11.6%)
Immune 5(6.2%) 1(0.3%) 9(7.9%) 7(4%) 10 (16.13%) | 11 (17.75%) 6(7%)
deficiency
Anomalies of 3(3.8%) 5(1.7%) 8 (7%) 16(9.1%) | 10 (16.13%) | 3 (4.84%) 4(4.7%)
respiratory tract
Unknown 18(22.5%) 10(3%) 14(10.9%) | 29(16.3%) | 19(30.65%) 6(9.68%) 14(16.3%)
cause
Discussion: 3%-30.65% in previous studies [1,2,5,12,18,23].

Pneumonia is an important cause of morbidity
and mortality in children, especially those
younger than 5 years of age in developing
countries [16]. In our study 8.7% of admission to
the hospital with a diagnosis of pneumonia met
the definition of recurrent pneumonia. Similarly,
7%-10.42 % of patients with pneumonia met the
criteria for recurrent pneumonia in previous
studies [5,18,23]. The most common age group
affected are patients less than 5 years constitute
50 (62.5%) of cases which correlates with the
results of other studies [1,23]. It was found that
recurrent pneumonia was more common in male
51(63.8%) children than female 29 (36.2%), with
a male to female ratio of 1.76:1, similar finding
occurs in others studies[1,5,18,23]. Patients with
RP commonly present with cough, respiratory
distress, and fever. Of the patients with RP, 100
% had cough, 100 % had respiratory distress and
95% with fever, which is in agreement with other
studies[5,23].

We demonstrated an underlying illness for
recurrent pneumonia in 77.5% of our patients
and no predisposing factors could be identified in
the remaining 22.5%. Unknown etiology of
patients with recurrent pneumonia was found

We had observed that, the most frequent
underlying cause for RP in children was
aspiration syndromes 16(20%), followed by
bronchial asthma 13(16.2%), congenital heart
disease 11(13.8%), pulmonary TB 7(8.8%), and
immune deficiency disorders 5(6.2%), nutritional
rickets 4(5%), congenital anomalies of the
respiratory tract 3(3.8%), sickle cell anemia
2(2.5%), and bronchiectasis 1(1.2%).

Compared to previous studies on the causes of
RP [1,2,5,12,18,23], our study shows some
similarities and differences. We might have
missed few underlying causes of recurrent
pneumonia due to non- availability of some work
up for some diseases like cystic fibrosis and for
evaluating  the  swallowing  mechanism.
Aspiration syndromes accounted for 20 % of our
patients. This is in agreement with other studies
[2,5,12,23] who observed that aspiration
disorders were the most frequent cause of
recurrent pneumonia. Repeated aspiration of
even small quantities of gastric, nasal, or oral
contents can lead to recurrent bronchitis or
bronchiolitis; recurrent pneumonia; atelectasis;
wheezing; cough; apnea; and/or laryngospasm.
Aspiration may impair pulmonary defenses,
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predisposing the patient to secondary bacterial [7].
Bronchial asthma was diagnosed among 16.2%
of our patients. Bronchial asthma is the important
underlying illness for recurrent in children
reported by a number of authors [1,2,5,18,23],
accounting for 2.3%-30.64 % of cases.

In contrast to our study and previous studies;
Brand et al. [3] and Hoving et al. [12] reported
that asthma was not diagnosed as an underlying
cause of recurrent pneumonia in their study.
They believed that asthma is a rare cause of
recurrent pneumonia in children, and if occurs
this seems to be confined to very unusual and
complicated cases of asthma [3,12].

Our results demonstrated that congenital heart
diseases were identified in 13.8% of cases. This
is in agreement with many reports [1,18,23]. In
the acyanotic CHD because of a left to right
shunting of blood, via a septal defect or the
arterial duct, there is pulmonary over circulation
and pulmonary oedema [20]. The pulmonary
oedema leads to congestive heart failure and
becomes a nidus of infection for the lower
respiratory tract [24]. The patients with CHD
with increased pulmonary blood flow thus
presents with pneumonia and congestive cardiac
failure (CCF) amongst other features. Thus
pneumonia and CCF may be the first signs of an
underlying CHD[17].

In the current study, pulmonary TB was
diagnosed in 7(8.8%) patients. In previous
reports on recurrent pneumonia, pulmonary TB
was detected as a cause in 1.57% — 11.6% of the
patients [2,23]. Remarkably, immune deficiency
disorders were identified in 5 patients (6.3%) of
our cohort, which is in agreement with other
studies [2,23]. Children with defects in antibody
production, phagocytic cells, or complement
proteins have recurrent infections with
encapsulated  bacteria [4]. Our results
demonstrated that nutritional rickets were
identified in 5% of recurrent pneumonia. Our
results are similar to those studies [1,23].
Vitamin D is involved in maintaining an
adequate level of innate immunity, in particular,
by increasing production of antimicrobial
peptides (B-defensin, cathelicidin), acting on

lymphocytes, neutrophils, macrophages and
epithelial cells of the respiratory tract[9].Vitamin
D also regulates phagocytosis dependent and
antibody-dependent macrophages which protect
from respiratory infections [22].

In the present study, 3 patients (3.8%) had
congenital anomalies of the respiratory tract;
(two patients had congenital lobar emphysema
and one had congenital cystic adenomatoid
malformation). Previous studies have reported
congenital anomalies of the respiratory tract in
1.7% -16.13% of cases [1,2,5,12,23].

Repeated episodes of pneumonia are often the
presenting  feature of structural airway
abnormalities (localized bronchial stenosis,
bronchomalacia, tracheobronchus and
bronchiectasis) or parenchymal lung lesions
(Pulmonary sequestration, cystic adenomatoid
malformation and bronchogenic cysts [19].

Our results showed that 2 patients (2.2%) had
sickle cell anemia. Saad and his colleagues [23]
reported (3.5%) of cases had sickle cell anemia.
Children with sickle cell disease were 30-600
times more likely to develop invasive
pneumococcal disease, including pneumonia,
meningitis, and septicemia [10].

In the present study 1(1.2%) of children had
bronchiectasis. Our results are similar to those
studies [1,23].The common thread in the
pathogenesis of bronchiectasis consists of
difficulty clearing secretions and recurrent
infections with a “vicious cycle” of infection and
inflammation resulting in airway injury and
remodeling [14].

The limitations of this study include we were not
able to do all the necessary immunological
investigations as a result of financial constraints
and lack of facilities and due to non-availability
of some work up for diagnosis some diseases like
cystic fibrosis and for evaluating the swallowing
mechanism.

Conclusion: Aspiration syndromes was the most
common underlying illnesses for recurrent
pneumonia in children. The results of this study
would help the pediatricians identify and hence
prevent and manage the most common etiologies
of recurrent pneumonia in our location.
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