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Abstract 
Background and objective:Different factors influence the severity of respiratory infection such as causative pathogen 

and the host immune response. Vitamins and micronutrients play important roles in supporting immune system, and 

their homeostasis have a crucial importance in response to infections. Nutritional deprivation both for micronutrients 

and vitamins especially Zinc and vitamins A and D are particularly common in children of Middle East and Asia. 

This problem arises from their poor and inadequate diet besides the loss of nutrients in course of recurrent infections. 

Materials and methods:This was a cross-sectional trial on 25 patients, admitted to pediatric wards of two referral 

children hospitals in Tehran, Iran, due to acute respiratory tract infection, who were compared to 40 other patients 

admitted to surgical ward for elective surgery. 72% of the patients were male and 28% female. The average age was 

2.17years. Serum levels of Zinc, vitamins A and D were measured in both groups using atomic methods, ELISA and 

spectrophotometry, respectively. 

Results:Despite the lower levels of vitamins A and D in cases than controls, the difference was not significant (p=0.4 

and p=0.1, respectively). 

However, serum levels of Zinc were significantly lower in cases than controls (p=0.002). 

Conclusion:According to our trial, it seems administration of supplementary zinc and vitamin A might reduce 

patients’ vulnerability to respiratory tract infection. There was no such indication in regards for vitamin D 

supplementation, which could be due to the relatively low levels of this vitamin in the whole population.  
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I. Introduction 
The mortality rate of respiratory tract infection is about 2 million children annually. Most of these 

children live in developing countries like Iran(1). Even in developed countries, the prevalence of these 

infections is very high.  Around 19 to 27% of annual hospitalizations for children younger than 15 is caused by 

acute respiratory tract infection(2, 3). There is not a precise statistics about the situation in our country. 

The severity of respiratory tract infection is determined by different factors such as the causative 

pathogen and the host immune response. Vitamins and micronutrients plays important roles in supporting 

human immune system, and their homeostasis has a crucial importance in response to infections(4). Nutritional 

deprivation both for micronutrients and vitamins especially Zinc, vitamins A and D are particularly common in 

children of Middle East and Asia. This problem arises from their poor and inadequate diet besides the loss of 

nutrients in course of recurrent infections (5). 

Many interventional trials had investigated vitamin A positive influence on respiratory tract infections. 

According to their results high doses of vitamin A reduces the number and severity of acute non measles 

respiratory infections (6, 7). 

There is no solid proof in favor of the part played by Zinc in infections. Two published clinical trials 

revealed no specific relation between zinc and infection (8). On the other hand, a comparatively large clinical 

trial demonstrated a 45% decrease in pneumonia prevalence with Zinc supplementation (9).  

Besides rickets, other complications have recently been reported as results of Vitamin D deficiency. The 

relationship between vitamin D and acute respiratory tract infections was shown in a cross-matched prospective 

trial (10) and other case-control studies (11, 12). Clinical vitamin D deficiency and rickets increases the risk of 



Comparison Of Zinc,Vitamin A &D Serum Levels Between Children With Respiratory Tract…. 

DOI: 10.9790/0853-1509126469                                  www.iosrjournals.org                                       65 | Page 

pneumonia in Ethiopian children younger than 5 years by 13 times. Another study in Yemen showed that 50% 

of children hospitalized due to acute respiratory infections had also vitamin D deficiency. 

Despite the obvious fact that nutritional deprivation aggravates the clinical course of illness and prolongs 

recovery (13), there is still a shortage of testament in favor of such correlation with respiratory tract infection 

severity.  

Respiratory tract infection is one of the main reasons for hospitalization in children. The role played by 

micronutrients in infections was shown in Iranian children before. 

Purpose of this trial is to determine the correlation between serum levels of zinc, vitamin A and D in 

children suffering from acute respiratory infection in contrast to healthy individuals. 

 

II. Materials and methods 
This trial was carried out on 25 children hospitalized due to lower respiratory tract infection 

(pneumonia) in two referral children hospitals and another 40 healthy individuals in the period of 2013 to 2015. 

Patients were between 6 months and 5 years old, 72% of them were male and 28% were female.  

The trial was performed after being credited by Ethics Committee of Pediatric Infectious Diseases 

Research Center of Iran University of Medical Sciences as to be compatible with Helsinki Regulations. An 

informed consent was obtained from every patient. 

First, pneumonia diagnosis was established and documented based on WHO criteria (3), then a 

questionnaire on personal information and patients` medical history and imaging results was filled out. 

Cases: children diagnosed with lower respiratory tract infection based on clinical presentation, physical 

examination and imaging. 

Diagnostic criteria for lower respiratory tract infection included cough, fever, abnormal breath sounds 

(rale, rhonchi, crackle), increased respiratory rate according to age (more than 50 in 5 to 12 month-olds, more 

than 40 in 4 to 13 year-olds). 

5 CCs of blood clot were collected from both groups of patients and the serum was separated and kept 

in freezer. Zinc, vitamins A and D levels were measured for all patients. The results were reported according to 

the standard levels indicated on laboratory kits.  

To measure Zinc levels we used atomic absorption spectrophotometer technique using GBC aventa 

apparatus manufactured in Australia. According to kit`s standard Zinc levels equal or higher than 65 

microgramsin deciliter were considered normal. 

Vitamin A (Retinol) levels were measured by HPLC craft. Normal levels of vitamin A according to 

kit`s standard (categorized by age) were equal or higher than 20 micrograms in deciliter.  

Vitamin D (25 OH Vit D) was measured by Radioimmunoassay (Diasorin, stillwater, MN USA; kit). 

Vitamin D levels equal or higher than 7.5 nanograms in milliliter were considered normal. 

Collected data and lab results were analyzed using T-test, Chi square and other tests by SPSS software. 

P values lower than 0.05 were considered significant. 

 

III. Results 
Vitamin A levels in cases were lower than controls; however, the difference was not significant (P 

value = 0.4). The same results were reported for vitamin D (P value = 0.1). Zinc levels, however, were 

significantly lower in patients than in controls (P value = 0.002). 

 

Table 1. Comparison of micronutrient levels in patients and healthy individuals 
micronutrients 

Respiratory tract 

infection 

Vit A mcg/dl Vit D ng/ ml Zinc mcg/dl 

patient Control Patient control patient control 

Average 0.27 0.41 35.37 45.7 87.93 106.9 

Standard deviation 0.169 0.202 34.68 21.05 23.34 23.7 

P value     0.4       0.1       0.002 

 

IV. Discussion and conclusion: 
Vitamin D is produced through photolytic reaction caused by ultraviolet rays in skin from 7-

dehydrocholesterol. This vitamin is also naturally digested with our food. The end metabolite produced in skin 

and the vitamin absorbed from intestines should be hydroxylated in liver to 25-hydroxyvitamin D. This product 

hydroxylated in  kidneys to 1,25hydroxyvitamin D which is the active form of the vitamin. Main role of vitamin 

D is to regulate the homeostasis of calcium and phosphorus, which are essential in bone mineralization. To 

assess vitamin D in body 25-hydroxyvitamin D in serum is measured. Vitamin D deficiency is associated with 

increased parathormon secretion, when 25hydroxyvitamin D level is lower than 78-100 nm in liter 

parathormone secretion increases. 25hydroxyvitamin D levels lower than 80 nm in liter is generally believed to 

be deficient. Another new and different action which recently ascribed forvitamin D is its anti-proliferative and 
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apoptotic effect on prostate cancerous cells. Vitamin D has also the main role in connection between activating 

toll-like receptors and antimicrobial response of innate immunity(10). 

It is demonstrated that vitamin D effects on monocytes, macrophages, Arnold had even gone further 

and concluded that appropriate vitamin D levels have protective effects on TB skin test changes from negative 

to positive(14). 

Hewison showed that the effect of vit D on immune system is not done viaclassic endocrine pathway 

but comparatively paracrine and intracrine pathway are also responsible for some of its regulatory effects (15). 

Mueheilsin proved that vitamin D3 along with parathyroid hormone increases cathelicidin and immune 

defenses synergically and its deficiency in mice increases the risk of infections(16). 

Sterling revealed deficiency of active vitamin D in renal failure to be the reason for immune (17). 

Korthals in a study carried out in the Netherlands concluded that the seasonal prevalence of TB to be a 

result of decreased serum vitamin D levels (18), reduced serum level of vit D also  was found in refugee 

children with latent and TB infection(19). 

Low levels of vitamin D in respiratory tract infections will have taken longer to recover (20) and 

furthermore Laaksi and barri concluded that there is a relationship between vitamin D deficiency and lower 

respiratory tract infection and therefore vitamin D supplementation has apreventive effect on respiratory tract 

infection(21, 22, 23). 

Other trials showed that children with severe lower respiratory tract infection who need assistant 

ventilation had lower levels of serum vitamin D (24, 25). 

Oduwole showed that not only vitamin D deficiency but also its insufficiency can leads to higher  

prevalence of infection especially pneumonia in children (26). Talk of the protective effects of vitamin D went 

so far as to Morales suggesting that its administration during pregnancy would decrease the risk of lower 

respiratory tract infection in the newborn`s first year of life (27)and leis demonstrated in his trial that vitamin D 

levels higher than recommended dose in children younger than 5 years could be protective against lower 

respiratory tract infections (28). 

On the other hand, a trial in Romania reported that despite very low levels of vitamin D in women no 

correlation with respiratory infections is perceived (29). 

An animal trial performed by Sacco was not able to reveal the relation between RSV infection and 

vitamin Dserum level (30). 

Both groups in our trial had vitamin D levels lower than normal with the average of 35 ng in cases and 

45 ng in controls. Although the amount is much lower in the cases it still is not of significant importance. 

Therefore our trial was much like Romania trial, which could have happened as a result of nationwide low levels 

of vitamin D. 

Vitamin A deficiency is one the major nutritional deficiencies seen in preschool children in developing 

countries. Various studies had proved that vitamin supplementation to these children`s diet would reduce their 

mortality rate by almost 23%, even though the mechanism is still unknown (31). It is believed that such benefits 

are seen through its ability to reduce the prevalence of infectious diseases. This hypothesis was proposed based 

on 3 different studies. The first one was carried out on animals, which proved that vitamin A deficiency would 

have diminished resistance against infections. The second trial showed that vitamin A deficiency have made 

patients more susceptible to respiratory and gastrointestinal infections. The third trial in Indonesia showed that 

prescribing high doses of vitamin A to preschool children decreased mortality by 34% (31). 

Vitamin A deficiency compromises both cellular and humoral immunity in mucus. Dendritic cell 

regulation is the main mechanism through which vitamin A deficiency affects mucosal immune response to 

infection (32). 

Mathew et al reported pneumonia as the cause of ¼ of deaths in children younger than 5 in India. They 

also reported even higher mortality rates in younger children and those suffering from malnutrition. In their 

survey, there is little evidence in support of preventive or curative effects of vitamin A in pneumonia (33). 

Abba et al showed that there is no evidence indicating the role of supplementary vitamin A to alter 

mortality rate or sputum culture results in patients under treatment for TB (34). 

In another trial on children younger than 6 months Chen noticed that the prevalence of respiratory 

diseases, cough, runny nose, and fever are lower in children receiving vitamin A, iron, thiamin, riboflavin, folic 

acid, niacin amid, zinc and calcium than those receiving only vitamin A or vitamin A and iron(35). 

He also performed another study in children younger than 7, concluding that vitamin A in children with 

malnutrition and low weight reduced lower respiratory tract infection; while in normal individuals it increased 

the rate. Therefore, supplementary vitamin A is recommended only in those children with malnutrition and low 

weight(36). 

On the other hand some trials show the efficacy of vitamin A in respiratory infections, e.g. vitamin A 

reduces the mortality of measles and its administration in children older than 6 months reduces its prevalence. 

Diness et alinvestigated the effects of vitamin A administration after birth in Guinea-Bissau. They followed 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Korthals%20Altes%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22410705
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4183 28-day old children until they turned 6 months old. In 165 cases with measles they noticed shorter 

hospitalization in those receiving vitamin A and mortality in boys (and not girls) compared to the control group 

(37). In another Meta-analysis done by Sudfeld on 25 studies, he deduced that vitamin A in children reduces 

prevalence of measles(38). 

Irlam performed another Meta-analysis on 30 trials and discovered that adding vitamin A to adults` diet 

did not have any influence on HIV progression but in African children it reduced HIV mortality along with 

mortality related to diarrhea and pulmonary infection (39) . 

There are many other studies indicating the same findings. Lou et al proved in a trial that vitamin A 

deficiency besides increasing respiratory infection exacerbated wheeze in infants, so that its duration and 

severity were associated with vitamin A deficiency (40).  Cameron and colleges investigated vitamin A levels in 

305 children younger than 5 years and found out that vitamin A deficiency was an important risk factor in acute 

otitis media and lower respiratory infection (41). 

Qian examined the relation between vitamin A and immunoglobulin G in recurrent respiratory 

infections in children and noticed that the serum levels of immunoglobulin G subclasses in children with 

vitamin A deficiency was lower (42). 

In our trial as well, vitamin A levels in children with respiratory tract infection was lower than the 

control group. This indicates the role of vitamin A deficiency in respiratory infections and that its correction 

might prevent the children from getting infected or reduce its severity. 

Zinc has many different parts in body metabolism. Zinc deficiency physiologic signs and symptoms are 

associated with various biochemical functions. As soon as dietary zinc amounts reduce, internal zinc 

consumption reduces to compensate for the decrease.If the balance does not recover, zinc would be moved from 

internal reserves. These reserves are unknown but it seems like all cells have small amounts of zinc in Golgi 

apparatus or other organelles as reserve. Plasma levels of zinc will diminish drastically with severe zinc 

deficiency and slowly with minor deficiencies. Moreover, zinc levels will also reduce in some situations like 

infection, trauma, stress, steroid use, and after meals(43). 

Mathew et al found out pneumonia as the cause for ¼ of children under 5 year mortalityduring a trial in 

India. They also reported higher risk of mortality in younger children and those with malnutrition. In their trial 

there was not enough proof in favor of preventive or therapeutic effects of zinc in pneumonia (33). 

In another trial performed by Lawson on 350 Nigerian patients with positive smear of TB who were 

older than 15 years old showed that zinc or zinc-vitamin A supplementation has no effect on patient mortality 

(44). Furthermore, Abba did not find any proof indicating that zinc supplementation to TB patients` diet could 

decrease mortality rate and alter sputum smear results in his review of 12 trials (35). 

Das reviewed 7 clinical trials on children younger than 5 years with acute lower respiratory infection in 

developing countries and found no difference between the recovery time and hospitalization period in those 

receiving zinc and the controls (45).  On the other hand, cartasuria et al investigated the effects of adding zinc to 

diet before and after adding vitamin A to diet of children between 2-5 years old in Indonesia. He concluded that 

supplementary zinc and vitamin A in preschool children diminished the number of days with respiratory 

infection (46). Bhutta and colleagues found out that adding zinc to children younger than 5 years’ diet reduces 

the prevalence of pneumonia (8). 

In a similar study, Dr Ehsani pour et al investigated serum levels of zinc in 142 children between 3 to 

60 months old without malnutrition suffering from pneumonia with 142 healthy individuals.  Serum levels of 

zinc in those with pneumonia were significantly lower than controls (47). 

Similarly in our trial, the difference of zinc levels between the two groups were considerable, which 

implied the reduction could happen during respiratory infection or the low zinc levels could make the child 

vulnerable against the infection. 

 

V. Conclusion 
According to this trial, it seems that adding vitamin A and zinc to children`s diet would reduce the 

prevalence of respiratory infection. No difference was noticed with different levels of vitamin D, which could be 

the result of its nationwide deficiency.  
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