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Background: Bronchial asthma consider as one of chronic inflammatory illness among
children, categorized by airflow restriction and bronchial hyper-responsiveness. A new
studies that D deficiency may effects on immunomodulatory, in turn provoke asthma among
patients who suffer from it.

Objective: To evaluate serum vitamin D levels among children with asthma compared to
healthy controls. In addition to assess an association of serum 25-hydroxyvitamin D levels
and severity of asthma, pulmonary function, and disease control.

Method: case-control study included 100 children aged 5-13 years, at Babylon hospital for
maternity and paediatric, Iraq, from July 2024 to January 2025. Fifty children diagnosed
with bronchial asthma were compared with 50 age and sex matched healthy controls. Serum
25-hydroxyvitamin D measured by ELISA and categorized into deficiency groups. Asthma
severity was assessed clinically, and pulmonary function was evaluated using spirometry
(FEV1 and FEV1/FVC).

Results: D level expressively lesser among asthmatic child when compared with controls.
Severe D deficiency (<5 ng/mL) detected in 10% of asthmatic children and none of the
controls, while deficiency (<15 ng/mL) was present in 50% of cases compared to 10% of
controls (p<0.001). A noteworthy converse association found between D levels and severity
of asthma, with the lowest levels observed in severe asthma (p<0.001). Moreover, asthmatic
children with D insufficiency (<15 ng/mL) had significantly reduced pulmonary function,
with mean FEV1 of 60.8+3.2 compared to 80.5+2.5 in those with higher vitamin D levels
and 88.2+7.2 in controls (p<0.001).

Conclusion: deficiency in vitamin D meaningfully linked with the bronchial asthma and its
severity among children and correlates with impaired pulmonary function.

Introduction

Bronchial asthma is a prevalent prolonged inflammatory

Evaluation of Asthma in Children

Asthma diagnosis based on recognising recurring periods of
airflow restriction which is reversible ¢¥. Vitamin D plays

condition affecting the respiratory system among children.
Triggered by specific stimuli, causing periods of wheezing,
difficulty of breathing, rib cage tightness, and coughing ¥ An
exact cause of asthma still somewhat understood; though,
many factors have been involved *?.
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a significant role in immune regulation, influencing cellular
proliferation and differentiation © '%. Beyond its classical
functions, it is also involved in processes such as cellular
maturation, insulin secretion, and blood pressure regulation,
and is considered an important modulator of immune
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responses with potential implications in allergic diseases
(11-15).

Objectives of Study

To appraise the difference in vitamin D levels between
asthmatic children and healthy controls children. In addition
to assess the association between D level status and asthma
among the paediatric. Moreover to assess the relationship
between 25-hydroxyvitamin D the primary circulating form
of vitamin D—and the clinical presentation, functional
severity, and degree of asthma control among asthmatic
children.

Method

A total of 100 children their age from 5-13 years, participated
in current case-control study design at Babylon hospital for
maternity and paediatric, Iraq, from July 2024 to January
2025. Children were categorized in two groups, the 1st
group included 50 patients with asthma, the 2nd group is
the control group which included 50 healthy children. We
choose age and sex matched children.

History, physical examination and work up

Medical history taken from parents regarding any respiratory
manifestations, frequency, duration, aggravated factors,
presence of other health conditions. Asthma diagnosed by
occurrence of airflow obstruction (shortness of breathing,
chest tightness, and wheezy chest) that is reactive to broncho-
dilators and\or steroids. Severity of asthma, SABA practice
for rapid relief, capability to involve in usual activities,
asthma was classify into three groups.

Blood sampling and laboratory analysis

Band applied in the proper place and 3 ml of blood
withdrawn, put it in a tube, then the tube placed in centrifuge
for 3 minutes. After separation of serum it kept at -200C.
25 hydroxy cholecalciferol ranks assessed by ELISA kit and
level expressed in ng/ml. Study depend on vitamin D levels
according to standard parameter

Statistical analysis

Current study utilized of Microsoft excel, as well as SPSS
version 25. Both descriptive and inferential statistical analysis
recruited to meet study objectives.

Results

A 100 children evaluated in current case control study, 50
children suffer from asthma and 50 healthy consider control.
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For asthmatic children 30 (60%) males and 20 (40%) females.
A corresponding number of the same age groups and sex
were selected as a control group.

Table 1: Demographic Characteristics for both patients and

controls.
. Controls Cases Total
Variable
(n=50) (n=50) (n=100)
A >
ge (yearsh mean ), 8+13
+SD
Sex
Male, n (%) 31 (62%) 30 (60%) 61 (61%)
Female, n (%) 19 (38%) 20 (40%) 39 (39%)

Also the study show the mean serum D3 level were lower
in severe asthmatic children (<5 ng/ml) in comparison to
mild (>15-20 ng/ml) and moderate (<=15 ng/ml) asthmatic
and a significant difference in the level of D3 between mild,
moderate and severe asthma (p<0.001)

Table 2: Correlation of serum D3 level and asthma severity

Number of

D Level

Severity of Asthma Patients (n) (ng/mL) P value
Mild 20 >15-20

Moderate 25 <15 <0.001
Severe 5 <5

Table 3. Distribution of Vitamin D Status Among Cases and

Controls
Controls Cases (n=50)
Dlevel P value
(n=50)n (%) n (%)
Severe Insufficiency 0 (0%) 5 (10%)
(<5 ng/mL)
Defici <15 ng/
eficiency (<15 ng 5 (10%) 25 (50%) <0.001
mL)
Insuffici
nsufficiency 45 (90%) 20 (40%)

(>15-<20 ng/mL)

Table 4. Pulmonary Function Parameters According to Vitamin

D Levels
Asthmatics Asthmat-
. Controls P
Parameter <15ng/mL ics >15 ng/
(n=50) value

(n=30) mL (n=20)
FEV1 (%
predicted) 60.8 £3.2 80.5+25 882+72 <0.001
mean + SD
FEV1/FVC
(%) 543 +3.0 76.6 +44 822+82 <0.001
mean * SD
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Discussion

In the present case—control study, a total of 100 children
were evaluated, equally divided between asthmatic patients
and healthy controls. The sex distribution showed a male
predominance in both groups, with 60% males among cases
and 62% among controls. This result go along with Almqvist
et al. "® who revealed that asthma more common in male
than females. Likewise, Jang and Shin " confirmed a higher
rate of asthma among males rather than females.
Concerning D level and its effect on the severity of asthma,
present study verified reverse relationship of D3 and severity
of asthma. This outcome agree with Brehm et al. ®*, who
indicated that the low levels of D significantly correlated with
severity of asthma.

The level of D of cases and controls in present study further
reinforce this relationship. Severe insufficiency observed
among asthmatic patients and its absent in control group,
whereas insufficiency existent in half of patients compared to
only less than quarter of controls. While, majority of control
had D deficiency range, compared to only less than half of
asthmatic children. Current result are supported by Bener et
al. @) who revealed meaningfully lower D levels of asthmatics
compared to control group.

Likewise, Somashekar et al. ?? found that participants with
bronchial asthma had meaningfully lower D, higher rates of
deficiency compared to non-asthmatic children.
Furthermore, the present study demonstrated a strong
relationship between D and pulmonary function. Asthmatic
participants with serum 25-hydroxyvitamin D levels <15 ng/
mL had markedly reduced lung function, with mean FEV1 of
60.8+3.2 compared to 80.5+2.5 in those with higher vitamin
D levels and 88.2+7.2 in controls (p<0.001). Similarly,
the FEV1/FVC ratio was significantly lower in vitamin
D-deficient asthmatic children (54.3+3) compared to those
with higher levels (76.6+4.4) and controls (82.2+8.2). These
findings indicate that vitamin D deficiency is associated not
only with the presence and severity of asthma but also with
impaired pulmonary function.

These results are in agreement with Bai and Dai “®*, who
reported that serum 25-hydroxyvitamin D3 were positively
correlated with pulmonary function.

Similarly, Somashekar et al. ¥ observed that lower vitamin
D levels were associated with poorer lung function indices
in asthmatic children. The underlying mechanism may
involve the importance of D in maintaining airway structural
integrity, reducing airway remodeling, and modulating
inflammatory responses.

Conclusion

current study results support the assumption that D3 play a
vital role in the severity of asthma especially among children.
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The consistent relationship between low levels of vitamin
D, amplified the severity asthma, and compromised lung
function among asthmatic patients

References

From the Global Strategy for Asthma Management and Preven-
tion. Global Initiative for Asthma (GINA) 2014. http://www.
ginasthma.org/.

Van der Werff SD, Diaz JR, Reyneveld R, Heymans MW, Ponce
Campos M, Gorbea Bonet M, Polman K. Prediction of asthma
by common risk factors: a follow-up study in Cuban school-
children. J Investig Allergol Clin Immunol. 2013;23(6):415-20.

Holt PG, Strickland DH. Interactions between innate and adap-
tive immunity in asthma pathogenesis: new perspectives from
studies on acute exacerbations. ] Allergy Clin Immunol 2010;
125:963-72.

Burke W, Fesinmeyer M, Reed K, Hampson L, Carlsten C. Family
history as a predictor of asthma risk. American journal of pre-
ventive medicine. 2003 Feb 28;24(2):160-9.

Willemsen G, Van Beijsterveldt TC, Van Baal CG, Postma D,
Boomsma DI. Heritability of self-reported asthma and allergy:
a study in adult Dutch twins, siblings and parents. Twin Re-
search and Human Genetics. 2008 Apr;11(2):132-42.

National AE, Prevention P. Expert Panel Report 3 (EPR-3): Guide-
lines for the Diagnosis and Management of Asthma-Summary
Report 2007. The Journal of allergy and clinical immunology.
2007 Nov;120(5 Suppl):S94.

Ginde AA, Mansbach JM, Camargo CA Jr. Vitamin D, respirato-
ry infections, and asthma. Curr Allergy Asthma Rep 2009;
9:81-87.

Chinellato I, Piazza M, Sandri M, Peroni D, Piacentini G, Boner
AL Vitamin D serum levels and markers of asthma control in
Italian children. | Pediatr 2011; 158:437-441.

Weiss ST, Litonjua AA. Maternal diet vs lack of exposure to sun-
light as the cause of the epidemic of asthma, allergies and oth-
er autoimmune diseases. Thorax 2007; 62:746-748.

Litonjua AA, Hollis BW, Schuemann BK, Celedén JC, Fuhlbrigge
AL, Raby BA, Weiss ST. Low serum vitamin D levels are as-
sociated with increased asthma exacerbations among children
using regular inhaled corticosteroids. ] Allergy Clin Immunol
2008; 121(Suppl 1):S144.

Brown SD, Calvert HH, Fitzpatrick AM. Vitamin D and asthma.
Dermato-Endocrinology. 2012;4(2):137-45. doi: 10.4161/
derm.20434. [DOI] [PMC free article] [PubMed] [Google
Scholar]

Shebl R. Eman, Shehata Samah M, Elgabry Maha, Ali Salah A.L,
Elsaid Hanaa H. Vitamin D and phenotypes of bronchial asth-
ma [Internet] Egyptian Journal of Chest Diseases and Tuber-

228



Naser et al..

culosis. 2013 Available from: http://www.sciencedirect.com/
science/article/pii/S0422763813001143?np=y.

Freishtat RJ, Igbal SE Pillai DK, Klein CJ, Ryan LM, Benton AS,
Teach S§]. High prevalence of vitamin D deficiency among
innercity African American youth with asthma in Wash-
ington, DC. J Pediatr. 2010;156:948-52. doi: 10.1016/j.
jpeds.2009.12.033.

Brehm JM, Celedon JC, Soto-Quiros ME, Avila L, Hunninghake
GM, Forno E, et al. Serum vitamin D levels and markers of se-
verity of childhood asthma in Costa Rica. Am J Respir Crit Care
Med. 2009;179:765-71. doi: 10.1164/rccm.200808-13610C.

Ginde AA, Mansbach JM, Camargo CA. Vitamin D respiratory in-
fections, and asthma. Curr Allergy Asthma Rep. 2009;9:81-87.
doi: 10.1007/s11882-009-0012-7.

Cezmi A. Akdis and Scott H. Sicherer. Allergic Disorders, Child-
hood Asthma In; Robert M. Kliegman, Nelson Textbook of
Pediatrics. 20th ed. Philadelphia, PA: Elsevier Health Sciences;
2016: 1074-1149.

Misra M, Pacaud D, Petryk A, Collett-Solberg PF, Kappy M. Drug
and Therapeutics Committee of the Lawson Wilkins Pediatric
Endocrine Society. Vitamin D deficiency in children and its
management: review of current knowledge and recommenda-
tions. Pediatrics. 2008;122(2):398-417.

Almgqvist C, Worm M, Leynaert B, Working Group of GA2LEN

Level of Vitamin D and its effect on the Lung Function ...

WP 2.5 ‘Gender”. Impact of gender on asthma in childhood and
adolescence: a GA2LEN review. Allergy. 2008 Jan;63(1):47-57.

Jang Y, Shin A. Sex-based differences in asthma among preschool
and school-aged children in Korea. PLoS One. 2015 Oct
6;10(10):¢0140057.

Brehm JM, Celedén JC, Soto-Quiros ME, Avila L, Hunninghake
GM, Forno E, Laskey D, Sylvia JS, Hollis BW, Weiss ST, Li-
tonjua AA. Serum vitamin D levels and markers of severity of
childhood asthma in Costa Rica. American journal of respi-
ratory and critical care medicine. 2009 May 1;179(9):765-71.

Bener A, Ehlayel MS, Tulic MK, Hamid Q. Vitamin D deficiency
as a strong predictor of asthma in children. International ar-
chives of allergy and immunology. 2012 Feb 1;157(2):168-75.

Somashekar AR, Prithvi AB, Gowda MV. Vitamin D levels in chil-
dren with bronchial asthma. Journal of Clinical and Diagnos-
tic Research: JCDR. 2014 Oct 20;8(10):PC04.

Bai YJ, Dai RJ. Serum levels of vitamin A and 25-hydroxyvitamin
D3 (250HD3) as reflectors of pulmonary function and quality
of life (QOL) in children with stable asthma: A case-control
study. Medicine. 2018 Feb 1;97(7):e9830.

Somashekar AR, Prithvi AB, Gowda MV. Vitamin D levels in chil-
dren with bronchial asthma. Journal of Clinical and Diagnos-
tic Research: JCDR. 2014 Oct 20;8(10):PC04.

229



	_Hlk228489027
	_GoBack

