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ABSTRACT 
Background:Pneumonia is one of the common causes in young children. Some studies have shown beneficial 
effect of zinc supplement on treatment of pneumonia. The aim of this study was to investigate the effect of zinc in 
treatment of children with pneumonia.  
Methods and Materials: In this randomized clinical trial study, one hundred children with pneumonia  (50 in 
case and 50 in control group) from pediatric ward of  shahidbeheshti hospital of  kashan university enrolled. Both 
groups received standard treatment. In addition to, zinc sulphate syrup was given to case group and placebo to 
control group. Respiratory rate, bed and cough and fever duration were compared between the case and control 
groups 
Results:The mean duration of fever in the case group was 2.32 days and in the control group 2.44 days (p=0.55). 
The mean of bed duration in the case group was 5.30 days and in the control group 5.98 days (p=0.03). The mean 
of cough duration in the case and control groups was 4.7 and 5.22 days respectively (p=0.03) Respiratory rate in 
the case group was 3.10 and in the control 3.66 (p=0.008). 
Conclusion: The study showed that zinc supplementation has a beneficial effect in decreasing the tachypnea 
duration , and cough  and duration of hospitalization in children with pneumonia. But there was no significant 
effect on decreasing the fever duration. 
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INTRODUCTION  
The majority of pneumonia cases are caused by 
microorganisms, however, from noninfectious 
types of pneumonia, food or stomach acid 
aspiration, foreign bodies, hydrocarbons and 
lipoid substances, hypersensitivity reaction and 
pneumonitis caused by drug or radiation can be 
mentioned [1, 2]. Around 154 million of 185 
million pneumonia cases are occurred in 
developing countries and pneumonia 
approximately leads to 3 million deaths annually 
which 29% of them are occurred in children 
under 5 years old [3]. The incidence rate of 
pneumonia is 10 folds higher in developing 

countries comparing to developed countries and 
the children mortality rate caused by pneumonia 
is also about 200 folds higher in developing 
countries and also total incidence of pneumonia 
in American infants is as: 30% in the first year, 
20% in the second year and 10% in children 
older than 2 years old [4]. The most common 
etiology in children 1 to 5 years old is viral 
infections; also, bacterial infections include 10-
30% of infants pneumonia. Microorganisms are 
transferred down by blood diffusion or local 
extension and arrive at lungs. 1 to 3 months 
infants often catch non-fever pneumonia which 
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most of cases are caused by maternal or 
environmental factors [5].  
Tachypnea is the most common sign of 
pneumonia. Increasing of respiratory attempt 
along with contraction of intercostal muscles, 
subcostal muscles, suprasternal, tremor of nasal 
blades and the application of accessory 
respiratory muscles are other common 
manifestations of pneumonia. The severe form 
of disease might be accompany with cyanosis 
and breathing fatigue, especially in infants. 
Bacterial pneumonia in adults and children is 
typically begins along with sudden fever, cough 
and chest pain. Infiltration in graph of chest x-
ray shows the existence of pneumonia [6].  
Factors of hospitalization of children with 
pneumonia are a following: age under 6 months- 
tuberculosis cycle along with acute syndrome of 
chest- involvement of various lobes- immune 
suppress conditions- toxic and unwell 
appearance of patient- moderate to severe 
respiratory distress- need to supplementary 
oxygen- dehydration, vomiting or lack of 
resistance to drugs or oral fluids- lack of 
appropriate response to oral antibiotics and 
social conditions of patient (inability for 
application of drug and lack of supervision of 
patient's treatment at home or lack of possibility 
of patient's appropriate monitoring) [7]. Usually 
patients with acquisitive form of pneumonia 
response to treatment 48 to 96 hours after 
beginning of antibiotic therapy and clinical signs 
(fever, tachypnea, chest pain) of patients is 
recovered and radiographic findings are 
recovered with a little delay and after recovering 
of clinical signs [2, 7].  
In a study conducted in USA, prescription of 
Zinc compounds was along with significant 
decrease of gastroenteritis incidence and 
pneumonia [8]. In another study in Bangladesh 
about Zinc serum concentrations in children 
with pneumonia and gastroenteritis it was found 
that serum concentrations of Zinc is lower in 
patients with pneumonia and gastroenteritis 
comparing with other people with the same age 
[9]. In another survey, in developing countries 
about therapeutic and preventive effects of Zinc 
prescription in relation with severe infectious 
diseases it was determined that Zinc deficiency 
leads to immune system defect, increasing of 

possibility of catching serious infectious 
diseases such as diarrhea, pneumonia and 
malaria, also, it was observed in this survey that 
Zinc prescription in acute diarrhea leads 
decreasing and shortening of disease period 
[10].  
Various clinical practices have provided 
evidences about importance of Zinc deficiency 
in health of children. A merged analysis shows 
data harvested from 7 trials evaluating 
preventive effects of Zinc on pneumonia and 
diarrhea. In the mentioned evaluation, the 
incidences of diarrhea and pneumonia in 
patients under 5 years old receiving Zinc 
supplement were reduced by 18% and 41%, 
respectively [11]. While, diarrhea and 
pneumonia are two most common reasons of 
mortality between children under 5 years old, 
but on the other hand, in a study conducted in 
India, Zinc treatment in children with 
pneumonia did not show significant effect in 
clinical cycle and duration of hospitalization in 
these people [12, 13]. However, in study of 
AminiSani (2007) in Iran, it was showed that 
prescription of Zinc to low-weight infants in 
birth, has effect in incidence of diarrhea and 
acute respiratory infections in infants and also 
effects on weight gain of infants so that infants 
receiving Zinc catch diarrhea and pneumonia 
with lower frequencies and on the other hand 
weight gaining of these infants is better than 
control [14]. In another study by 
GholamrezaSoleimani and coworkers (2006) on 
204 infants with diarrhea and pneumonia the 
researchers resulted that Zinc concentrations in 
these infants was lower comparing to children 
with no problems, therefore, they resulted that 
prescription of Zinc in these children can 
decrease the incidence of pneumonia and 
diarrhea between them [15].  
With regards to the above notes and various 
results of studies on prescription of Zinc 
compounds in prevention or treatment of 
pneumonia in children and given that no 
research has been conducted about the effect of 
treatment with Zinc on children with pneumonia 
in Kashan and reminding of this note that we 
live in an area that annual incomes of families 
are low and they are at a low level for 
economical and health points, and this note 
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causes higher incidence of most infectious 
diseases and at top of them pneumonia and with 
regards to this note that in many cases it force 
families spending high costs , therefore the aim 
of this study is the evaluation of Zinc 
supplementary treatment effect in treatment of 
pneumonia between children. 
 
METHOD: 
This study was of interventional type. The 
patients including children 1 to 5 years old 
hospitalized in pediatric unit of 
KashanShahidBeheshti Hospital in 2014 and the 
diagnosis of pneumonia with pediatric 
specialists of KashanShahidBeheshti Hospital. 
After acception of patients and definition of 
survey purposes for patients and taking written 
permit from their parents, the patients were 
randomly categorized into two intervention and 
control group (placebo syrup). In intervention 
group the patients were received 1 mg/kg BW 
Zinc Sulfate syrup (Farabi Co- Iran) and in 
control group they were received placebo syrup 
(Farabi Co- Iran) with the same dose for 7 days. 
Also, for all patients, antibiotic therapy based on 
standard protocol of pneumonia standard 
according to last edition of Nelson book was 
prescribed except receiving Zinc Sulfate syrup 
or placebo syrup, in this way that injective 
cephalosporins of generation 3 were used as the 
first line of treatment for treatment of children. 
Implements for collection of study data are 
questionnaire which include demographic 
characteristics (age and gender of patient), body 

temperature during hospitalization time and also 
duration of hospitalization, rate of breathing per 
minute during hospitalization and duration of 
hospitalization and duration of hospitalization in 
days which were completed via referring to 
profile of hospitalization of patients and asking 
from the patient and his/her concomitant.  
 
RESULTS  
In this study, 100 children with pneumonia 
hospitalized in pediatric unit of Hospital were 
randomly divided into two groups (50 patients in 
intervention group and 50 patients in control 
group (placebo). The intervention group 
included 27 boys (54%) and 23 girls (46%) and 
the control group included 25 boys (50%) and 
25 girls (50%).  
The average age of intervention group was 
2.99± 1.9 years old and the average age of 
control group (placebo syrup) was 3.28±1.08 
years old with standard deviation of 1.08 years, 
there was no significant difference between the 
two groups for gender and average age of 
patients (p›0.05).  
Clinical signs: 
The results showed that there was no significant 
difference between the two groups for average 
of temperature, rate of breathing during 
hospitalization and duration of fever (p›0.05), 
but there was a significant difference between 
the two groups for average of tachypnea 
duration, average of coughing duration and 
average of hospitalization duration (p‹0.05). The 
above results are shown separately in table 1.  

Table 1: the comparison of clinical in control and intervention group. 
P value  Control group Intervention group Parameter 

0.47  39.11 ± 0.45  39.14 ± 0.47 Body temperature  
0.18  47.96 ± 4.74 46.90 ± 5.15  Number of breathing  
0.55 2.44 ± 1.16 2.32 ± 1.23 Average of fever duration 

0.008 3.66 ± 1.22 3.10 ± 1.48 Tachypnea duration  
0.03  5.22 ± 1.46 4.70 ± 1.58 Duration of coughing  
0.03 5.98 ± 1.61 5.30 ± 1.64 Hospitalization duration  

 
DISCUSSION  
The effect of Zinc in neurotransmission, 
immunity function, growth and development, 
activity of some hormones, function of sense of 
taste and smell and wound healing is approved 
[16]. The main and important role of Zinc in 
biosynthesis of protein and acid nucleic is also 
approved. The role of Zinc in shortening of 

fever period and faster recovery process in 
infections of respiratory system in children are 
found [17]. Even, some studies, have considered 
the routine consumption of children 6 months to 
3 years in decrease of pneumonia incidence. 
Maybe its reason is caused by improvement of 
immunity system function especially increasing 
of CD4 [11, 18]. It is showed in various studies 
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that serum levels of Zinc in children with 
pneumonia, has significant decrease comparing 
to the control group [19, 20]. The tendency to 
infection in children with food deficiency is 
higher because of reduction of cellular 
immunity[21]. It is possible that reduction of 
Zinc levels is one reason of immunity suppress 
in children with food deficiency [22]. The aim 
of the present study was evaluation of effect of 
Zinc sulfate supplement in children 1 to 5 years 
old, the results showed that the supplement of 
Zinc sulfate decreases the mean duration of 
tachypnea, mean duration of coughing and mean 
duration of hospitalization comparing to the 
control group significantly  but do not effect 
significantly on mean of temperature, 
respiratory rate during hospitalization and 
duration of fever comparing to the control 
group. Qasemzadehand coworkers (2014), 
evaluated the effect of Zinc sulfate supplement 
on 3 to 60 months children with pneumonia and 
showed that this supplement decreases the 
duration of hospitalization that their study was 
not consistent with ours for this aspect. On the 
other hand they showed in their study that this 
supplement has not any effect on clinical signs 
(cough, fever, tachypnea and …) in patients, that 
was not consistent with our results. The reason 
of this difference in results might be variety of 
age of patients and dose of supplement 
consumed in their study comparing to ours [23].  
In another study, Habibian and coworkers 
(2013) evaluated 124 patients with respiratory 
infections and showed that Zinc supplement do 
not posses any effect on respiratory rate and 
duration of hospitalization, but decreased the 
fever duration, these results were not parallel 
with our results [24]. It seems that difference in 
age of evaluated patients and also the type of 
respiratory infection from one way and 
consumption dose of supplement have been 
effective in these results. Also, supplement dose 
of Zinc in their study for all patients without 
consideration of patient weight was reported 10 
mg, twice a day for 5 days.  
Valaviet al (2011) evaluated the effect of Zinc 
supplement on 128 children with severe 
pneumonia. The results of their study showed 
that adding Zinc supplement to pneumonia 
treatment causes reduction of signs ( fever and 

tachypnea) and reduction of hospitalization 
duration in intervention group that except 
decrease of fever duration that was in contrast 
with our results, other results were parallel and 
consistent with results of our study. These 
similar results are harvested while in volvi et al 
study, in contrast to our study, children with age 
of lower than one year are also present in study 
and also the amount of Zinc supplement 
consumed in this study is twofold higher than 
our study (2 mg/kg BW) [25].  
In another study, Wadhwa N (2013) in India 
evaluated 550 patients with severe and very 
severe pneumonia with age of 2 to 24 months 
and resulted that Zinc supplement do not effect 
in severe and very severe pneumonia. In this 
study, only the effect of addition of Zinc 
supplement to pneumonia treatment on duration 
of hospitalization has been evaluated and the 
study on clinical signs (cough, tachypnea, fever 
and ...) has not been performed [26]. In another 
study in 2012 in Oganda, Srinivasan MG 
evaluated 352 patients with 6 to 59 month. They 
resulted that adding Zinc supplement to 
antibiotic therapy of severe pneumonia leads to 
difference in intervention and control group in 
improvement of clinical signs such as 
tachypnea, fever and oxygen need, but it was 
effective in reduction of case fatality [27]. The 
results of these two studies were not consistent 
with our study.  
In two similar studies in 2012 and 2014, 
respectively in India by Shah Gh and Ecuador 
by Sempertegui F. it was shown that Zinc 
supplement did not effect on reduction of 
duration and sings of pneumonia in patients 
under 5 years old that these results were in 
contrast with results of our study [28, 29]. In 
thsese two studies also the harvested results 
were different with our results possibly because 
of the mentioned reasons such as presence of 
children under 0ne year old (younger than 12 
months) and performing the study on patients 
with severe and very severe pneumonia.  
 
CONCLUSIONS: 
The most important findings of our study were 
the correlation of Zinc supplement with 
reduction of hospitalization duration, reduction 
of tachypnea duration and reduction of cough 
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duration in intervention group. Anyway, the 
contradictory harvested results in this study and 
other studies in Iran and other regions of the 
world might be explainable with supplement 
prescription (dose and duration of prescription), 
characteristics of patients (age, background 
disease and serum level of Zinc) and type of 
disease (severe or very severe pneumonia, other 
respiratory infections). The results of the present 
study and their comparison with other studies 
conducted in Iran and other regions of world 
showed that prescription of Zinc supplement can 
reduce pneumonia severity and the most 
important note about this study and other studies 
supports this issue that adding Zinc supplement 
to standard antibiotic therapy decreases 
hospitalization time.  
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