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ABSTRACT... Objective: To ascertain how frequently children with recurrent chest infections are vitamin D deficient.
Study Design: Cross Sectional Study. Setting: Department of Pediatrics Hayatabad Medical Complex HMC Peshawar.
Period: 10" August 2021 to 10" February 2022. Material & Methods: The study included 103 children with recurrent
chest infections, including both males and females. Lithium heparin plasma separator test tubes were used to take 3-5
ml of blood from the vein, and the samples were then sent right away to the hospital’s lab for assessment of the vitamin
D level. Results: The age range of research participants was 1 to 5 years, with a mean age of 3.80 years. The gender
split among patients was 33% female to 67% male. 60.2% of the patients had vitamin D deficiency. Conclusion: It
has been found that vitamin D deficiency is substantially more common in children with recurrent respiratory tract

infections.
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INTRODUCTION

Dealing with children who have recurrent
respiratory infections (RRI) presents challenges
for pediatricians on a daily basis in their clinical
work. Recurrent respiratory infections are often
diagnosed using the following criteria: There are
more than six respiratory infections in year, more
than one upper airway infection every month, and
more than three lower airway infections between
September and April each vyear.! Recurrent
respiratory infections are exceedingly costly for
society and families, and they have a significant
influence on the pharmaco-economy.’

There have been several factors identified as
potential promoters and/or causes of recurrent
respiratory infections, including age (owing to a
relative immaturity of the immune system), early
nursery school attendance, air pollution, passive
smoking, low socioeconomic status, and atopy.?

Due to the diversity of subtypes and the large
number of viruses in environment, viral infections
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may potentially raise the risk of developing
recurrent respiratory infections.®> Despite the
likelihood of bacterial super-infections, viral
infections are more common. The misuse or
overuse of antibiotics leads to the development
of antibiotic resistance.®** Furthermore, biofilm
frequently results in antibiotic failure, and 25-45%
of children with severe recurrent respiratory tract
infections require surgical intervention.®

The biologically active form of vitamin D is
1,25-dihydroxyvitamin D3 [1,25(0OH)2D3],
also known as the “sunshine vitamin,” since
it is primarily synthesised from skin-derived
precursors by the action of ultraviolet B (UVB)
radiation on 7-dehydrocholesterol. 6 Fish liver
oils, fortified cereals, dairy products, oily fish, and
fortified cereals all contain smaller amounts of
vitamin D.5

Vitamin D supplements have been suggested as
a promising respiratory tract infections prevention
strategy for children since numerous studies have
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linked vitamin D deficiency to an increased risk of
RTls.”

Children with recurrent chest infections had an
84.6% prevalence of vitamin D insufficiency, per
the Chandrashekhara T, et alstudy.®

Vitamin D deficiency is more common in
infants who are exclusively breastfed, preterm
infants, newborns who do not receive vitamin D
supplements, and kids from lower socioeconomic
families. This study was carried out to determine
the frequency of vitamin D insufficiency in kids
with recurrent chest infections in our general
community.

OPERATIONAL DEFINITION

Respiratory Infection

A chest X-ray showed patchy consolidation in one
or both lungs, which was described as happening
when a child reported having a temperature of
less than 101°F (measured with a thermometer),
a fast respiratory rate (defined as greater than 50
breaths per minute in children under 1 year olds
or greater than 40 breaths per minute in children
1 to 5 years old), and both. (Everyone is here.)

Recurrent Chest Infections

It was defined as any one of following in history.
>6 respiratory infection per year

>1 respiratory infection per month involving
upper airways from September to April

>3 respiratory infection involving lower airways

Vitamin D Deficiency
It was defined as Vitamin D value <20 ng/ml by
laboratory test.

MATERIAL & METHODS

From 10 August 2021 to 10 February 2022, a cross-
sectional study was conducted in the Pediatrics
Department of the Hayatabad Medical Complex
in Peshawar. The study lasted for six months, and
non-probability consecutive sampling was used.
103 children with recurrent chest infections were
included in the sample using the WHO sample
size programme, which had a 95% confidence
level, 7% margin of error, and an estimated

frequency of 84% for vitamin D deficiency.®

The study included all kids between the ages of 1
and 5 years, of either gender, who had a history
of recurrent chest infections as defined by the
operational definition.

Children who are currently receiving vitamin
D supplements, those on anticonvulsant
medication, anti-tuberculous medication, or
receiving treatment with glucocorticoids were not
included in the study. Congenital lung problems,
congenital heart disease, and skeletal disorders
in children were also excluded from the study.

Patients who satisfied the inclusion criteria from
the pediatrics department at the Hayatabad
Medical Complex in Peshawar were included in
the study after gaining ethics council approval
(HMC-QAD-F-00). The patient’s parents were
fully told about their child’s participation in the
experiment, and their informed consent was
obtained by outlining the study’s advantages to
them. Basic demographic information included
things like age, gender, and residential status.

Three to five milliliters of blood were extracted from
the vein using a lithium heparin plasma separator
test tube, and they were sent immediately away
to the hospital’s laboratory.

The data were analyzed using a statistical
analysis tool (IBM-SPSS-version 23). Frequencies
and percentages for qualitative characteristics
such gender, place of residence, and vitamin D
deficiency were calculated. The mean and SD
were given for numerical factors like age. The
factors utilized to categorize vitamin D deficiency
were age, gender, and place of residence.
An indication of statistical significance was
determined by a p-value of 0.05 when the post-
stratification chi-square test was applied.

RESULTS

Age range in this study was from 1 to 5 years
with mean age of 3.805+1.09years as shown in
Table-I.

Male patients were 67% and females were 33%
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as shown in Table-I.
Frequency and percentage of patients according
to residential status are shown in Table-II.

Vitamin D deficiency was observed in 60.2%
patients as shown in Table-lIl.

Stratification of Vitamin D deficiency with respect
to age, gender and residential status are shown
in Tables-IV, V and VI respectively.

Gender Frequency (%)
Male 69 (67%)
Female 34 (33%)
Total 103 (100%)

Table-l. Frequency and %age of patients according to
gender n=103

Residential Status Frequency (%)

Rural 62 (60.2%)
Urban 41 (39.8%)
Total 103 (100%)

Table-Il. Frequency and %age of patients according to
residential status n=103

Vitamin D Deficiency Frequency (%)

Yes 62 (60.2%)
No 41 (39.8%)
Total 103 (100%)

Table-lll. Frequency and %age of patients according
to Vitamin D Deficiency n=103

Vitamin D Deficiency

Age (years) Yes No P-Value
1-3 21(60%) 14(40%)

4-5 41(60.3%) 27(39.7%) 0.977
Total 62(60.2%) 41(39.8%)

Table-1V. Stratification of Vitamin D Deficiency with
respect to age.

Vitamin D Deficiency

Gender P-Value
Yes No
Male 38(55.1%) 31(44.9%)
Female 24(70.6%) 10(29.4%) 0.130
Total 62(60.2%) 41(39.8%)

Table-V. Stratification of Vitamin D deficiency with
respect to gender.

Residential Vitamin D Deficiency P-Value
Status Yes No

Rural 40(64.5%) 22(35.5%)

Urban 22(53.7%) 19(46.3%) 0.270

Total 62(60.2%) 41(39.8%)

Table-VI. Stratification of Vitamin D deficiency with
respect to residential status.

DISCUSSION

According to the study, a greater proportion
of kids with recurrent respiratory infections are
also vitamin D deficient. In accordance with
our findings, Wayse et al. (2004) found that
subclinical vitamin D deficiency was a significant
risk factor for lower respiratory tract infections in
Indian children under the age of five.® Children
with chronic cough had mean vitamin D levels
of 13.76 4.81 ng/mL, children with recurrent
respiratory infections had mean levels of 11.97
4.04 ng/mL, and children in the control group
had mean levels of 31.91 18.79 ng/mL, according
to zdemir et al. (2016). These variations have
statistically significant differences. As a result,
children who lack vitamin D are more likely to
experience recurring respiratory infections and
chronic cough.™

According to a recent study from Telangana,
India', vitamin D levels have been connected
to recurrent respiratory infections. Zhang et al.
recently noted the connection between vitamin
D deficiency and recurrent respiratory infections
in China'? (2015-2018). Researchers have looked
into the underlying mechanisms behind the link
between vitamin D and respiratory infections.
Vitamin D may have an impact on the immune
system, and insulin-like growth factor 1 increases
immunoglobulin synthesis and release. Vitamin
D can also promote the development and
differentiation of Tand Blymphocytes. Additionally,
research has revealed that low CD4+ and CD3+
levels, which are susceptible to vitamin D therapy,
were associated with vitamin D deficiency.
Immunoglobulin IgA, IgM, and IgG levels also
rose after vitamin D supplement therapy. Vitamin
D has been found to improve humoral immunity
and reduce the occurrence of respiratory tract
infections.'® Muscle weakness, particularly in the
diaphragm and intercostal muscles, is thought
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to be brought on by vitamin D deficiency. This
possibly makes it more difficult to get rid of the
secretions from the respiratory system and
encourages infections™. In their literature review
on the connection between vitamin D deficiency
and respiratory infections, Esposito and Lelii found
that it raises the risk of childhood tuberculosis,
bronchiolitis, and recurrent otitis media. They
came to the conclusion that preventing some
respiratory tract infections would be affordable
and effective if vitamin D levels were kept high
enough.'® Literature from all across the world has
supported the association between vitamin D
deficiency and respiratory infections.6.17:18

Vitamin D is important in the pneumonia that
is obtained in the community. It is common
knowledge that pathogen infection and immune
dysfunction both contribute to community-
acquired pneumonia. Given that vitamin D has
a significant impact on immune functions, the
amount of D may be a risk factor for community
acquired pneumonia. The connection between
vitamin D and community-acquired pneumonia
has been carefully studied up to this point. When
compared to newborns with normal vitamin D
levels, those with low vitamin D levels in vivo had a
six-fold increased risk of acquiring lung infections
by the time they turn one, according to the US
Centers for Disease Control and Prevention
(CDC)." Giving infants with pneumonia aged 1
to 36 months a single high dose of vitamin D3
(100,000 IU) almost eliminated the chance of
recurrence within 3 months, according to another
random control-case study.®

Vitamin D may play two different roles in the
development of community-acquired pneumonia.
(1) The active form of vitamin D, 25-(OH)2D3,
interacts with the vitamin D receptor (VDR)
to produce an effect. When VDR is activated,
antibacterial peptides that fight viral and bacterial
infections can be expressed.?’ The ability of
these tissues to clear inflammatory substances
was compromised due to the denaturation,
cornification, and proliferation of the mucous
membrane epithelia of the respiratory tract
brought on by the reduction in VDR level in
vivo caused by vitamin D deficiency, which

resulted in an accumulation of un-neutralized
proinflammatory media, damaged pulmonary
tissues, and blocked gas exchange.? Infectious
respiratory diseases including tuberculosis and
community-acquired pneumonia are strongly
tied to the immunomodulatory characteristics
of vitamin D, which are now known to be highly
necessary and can directly influence human
innate immunity and adaptive immunity.??
Vitamin D levels are significantly down regulated
in critically sick patients with acute severe
pneumonia or sepsis and are associated with
prognosis.2® The pulmonary endothelial cells
have the ability to activate vitamin D from its
inactive state and encourage the production
of antibacterial peptides in order to combat
infection in the event of a pulmonary infection.?*
Additionally, inadequate vitamin D levels are a
recognized independent risk factor for pneumonia
and are closely related to lung function damage.?®
Therefore, the level of vitamin D in the body
affects both the severity of community-acquired
pneumonia and the emergence of pulmonary
disorders. The prevalence and severity of
community acquired pneumonia may be reduced
by vitamin D supplementation.

The study’s shortcomings include the hospital-
based small sample of data and the lack of
a cause-and-effect relationship in the study’s
methodology. For a deeper understanding, the
topic requires more in-depth studies with sound
design.

CONCLUSION

There were a noticeably higher percentage of
participants who were vitamin D deficient among
children with recurrent respiratory infections.
Vitamin D levels in children should be examined
and promptly treated in order to better treat the
issue of recurring respiratory tract infections.
Copyright© 10 Feb, 2023.
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