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Abstract 

Lower respiratory tract infections are a major cause of mortality in children below the age of five years, particularly in resource-

poor countries. Although advances in treatment protocols have reduced mortality rates, and improved vaccine technology has seen 

the development of more effective vaccines against a number of pathogens such as Streptococcus pneumoniae, the costs involved 

may prohibit their introduction in those countries most in need. Thus cheaper alternatives to boost infants’ and young children’s 

resistance to respiratory infections, and to reduce the severity of the disease when it occurs, are urgently needed.  
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Introduction 

Over the last 20 years, the role of vitamin D in modulating the 

immune response to infection has generated considerable 

interest. The ability of vitamin D to enhance innate immunity 

through its role in stimulating the production of a number of 

antibacterial proteins, such as cathelicidin and defensins, and 

autophagosomes by activated monocytes and macrophages is 

well documented [1].  

Vitamin D also has a role in adaptive immunity reducing the 

acute inflammatory response and increasing Th2 lymphocytes. 

A number of studies have highlighted the association between 

vitamin D deficiency/rickets and acute lower respiratory tract 

infections/pneumonia [2, 3]; and in case control studies, 25(OH) 

D levels have been found to be lower in cases with respiratory 

infections than controls [4], but it is unclear if improving the 

vitamin D status of infants will reduce the severity of the 

disease.  

Although it is possible that the observed association between 

rickets and pneumonia reflects the impaired immune response 

accompanying vitamin D deficiency, it is also possible that 

mechanical factors such as more pliable ribs associated with 

rickets and reduced ventilation and clearance of lung secretions 

due to hypotonia might play major roles.  

In a randomized controlled trial published in this issue of 

Indian Pediatrics, Gupta and colleagues [5] were unable to show 

a convincing evidence of positive biological effects of vitamin 

D supplementation on either the response of severe pneumonia 

to treatment or the prevention of recurrence over a six month 

period in under-five children. Before one discards a possible 

positive effect of vitamin D status on the response to therapy 

for severe pneumonia in young children, it must be appreciated 

that in the present study vitamin D supplementation only began 

at the time of the child’s hospitalization with pneumonia; thus 

there was little time for supplementation to have an effect on 

vitamin D status and thus on the enhancement of the speed of 

resolution of the pneumonia. Few studies have assessed the 

pharmacokinetics of a bolus of vitamin D in young children.  

Review of Related Literature 

Thacher and colleagues [6] studied the change in serum 25(OH) 

D in groups of young Nigerian children following an oral bolus 

of 50,000 IU vitamin D2 or D3. Peak concentrations of 25(OH) 

D were found 3 days after bolus administration, which is longer 

than the time taken for resolution of the clinical features of 

severe pneumonia (median approximately 30 hours).  

The findings of Gupta, et al. [5] are in keeping with two other 

studies which reported a lack of a therapeutic effect of acute 

vitamin D supplementation on the rate of resolution of acute 

pneumonia [7]. The second aspect of the study by Gupta, et al. 
[5] was to assess the effect of vitamin D supplementation on the 

incidence of recurrence of pneumonia over six months. Once 

again, no effect was noted, but it is possible that the bolus of 

vitamin D was not given frequently enough to maintain vitamin 

D sufficiency, as the difference in 25(OH)D in the treatment 

group between admission and 3 months had fallen to only 7 

ng/mL compared to 30 ng/mL at two weeks.  

25(OH) D concentrations were not measured at 6 months after 

administration, but it is likely that the placebo and study groups 

would have had very similar levels. As mentioned by Gupta, et 

al. [5], these results are at variance with those reported from 

Kabul [8], where recurrence of pneumonia was reduced for 

three months following administration of 100,000 IU vitamin 

D. It is of interest to note that the same authors in another study 

conducted in Kabul were unable to show an effect of chronic 

vitamin D supplementation (100,000 IU vitamin D three 

monthly) on the incidence of the first episode of pneumonia in 

infants and young children [9].  

Some studies suggest that current vitamin D status as well as 

in utero vitamin D exposure may be inversely associated with 

the incidence of asthma, wheeze and respiratory infections in 

young children. A recent metaanalysis of 16 birth-cohort 

studies concluded that increased in utero exposure to 25(OH) 

D reduced the risk of asthma and wheezing, but not of 

respiratory tract infections in children [10]. Thus, evidence for a 

beneficial effect of vitamin D supplementation on the 
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incidence of lower respiratory tract infections remains 

inconclusive [11, 12].  

 

Research Study 

Any patient received iron or vitamin D therapy during the last 

6 months was excluded from the study. Thirty healthy children 

age and sex- matched were included in the study as a control 

group, they were recruited from the follow-up and surgical 

clinics of the hospital. Written informed consents were taken 

from the guardians of all children. The study was approved by 

the ethical committee of the National Research Centre. All 

children were subjected to full history with stress on (history 

of vitamin D and iron supplementation during last 6 months 

before the study and detailed history about dietary intake of 

vitamin D and iron), history of medication.  

Physical examination was done with emphasis on symptoms 

and signs of asthma & criteria of control. Wight and height for 

each subject were measured using standard techniques. Body 

mass index was calculated using standard equation. Values of 

weight, height and BMI were calculated as percentile of norm 

for age and sex. Pulmonary function tests were performed 

using a spirometer (Fukuda Denshi, Spirosift SP5000). 

Proper instructions on how to perform the forced expiratory 

maneuver must be given to each patients, and the highest value 

of minimally three technically acceptable maneuvers is taken. 

Spirometric parameters include most of the lung volumes, 

capacities and flow rates as: Vital Capacity (VC), Forced Vital 

Capacity (FVC), Forced Expiratory Volume in the First 

Second (FEVı) and Peak Expiratory Flow Rate (PEFR). Five 

ml of venous blood were withdrawn; 2 mills were collected 

into the lavender vacutainer tubes that contain EDTA to assess 

HB level, Total Iron Binding Capacity) TLC (and Absolute 

Eosinophilic count. 

Vitamin D deficiency is highly prevalent even in sun-replete 

areas of the world. Some possible explanations include 

behavioral factors as sunscreen use, indoors, and clothing 

coverage, and intrinsic factors such as skin melanin content, 

ethnicity (dark-skinned person), and decreased cutaneous 

production of vitamin D3. 

Regarding the relation between vitamin D status and 

pulmonary function tests, we found a significant negative 

correlation between serum Vitamin D and FEV1 in the 

asthmatic children, that are in acceptance with Gergen et al., 

2013 who found that increasing 25(OH) D concentrations were 

associated with an increase in number of hospitalizations, a 

decrease in FEV1/FVC, and an increase in the number of 

positive aeroallergen skin tests.  

Kolokotroni et al. 2015 reported that, there was a negative 

correlation between vitamin D levels and the number of 

reported asthma severity indicators as emergency room visits, 

hospital admission and frequency of asthma attacks. 

 

Conclusion 

Until further supporting evidence is available, pediatricians 

and other child health professionals should increase their 

efforts to prevent vitamin D deficiency during pregnancy and 

eradicate rickets during infancy and childhood through 

ensuring adequate vitamin D status during pregnancy and 

universal vitamin D supplementation of infants less than 12 

months of age, as is currently recommended in a global 

consensus statement [13]. 
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