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 Pneumonia is a prominent cause of illness and death in children under 

the age of five years. Zinc supplement may have a critical protective 

function in pediatric pneumonia. To evaluate the role of zinc supplement 

in children suffering severe pneumonia in relation with their 

sociodemographic and clinical findings. A total of 250 patients with 

acute pneumonia were selected aged 2-59 months. Patient were 

randomly divided into two groups; each received the standard treatments 

with or without zinc supplement. Patients were assessed for general 

condition, fever respiratory rate, respiratory indrawing, stridor and 

wheezes every 6 hours for 3 days. The primary outcome was the rate of 

recovery, which was defined as proportion of patients who showed 

absence of lower chest indrawing and other danger signs within up to 48 

h after starting treatment. The rate of recovery from severe pneumonia in 

children who received zinc supplementation in addition to their routine 

medical therapy was 66.4%, while the rate among those who didn’t 

receive zinc was 24.0%. Majority of children in both groups were males. 

Supplemental zinc supplementation has been shown to accelerate the 

healing process and improve clinical symptoms in children with severe 

pneumonia. Zinc supplementation is advised in conjunction with 

standard antibiotic therapy. 
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1. Introduction 

Pneumonia is the greatest cause of mortality in young children, accounting for 15% of all fatalities in 

children under the age of five years [1]. Malnutrition is associated with an increased frequency, severity, 

and mortality of acute lower respiratory infections which has been attributed to impaired immunity. Zinc is 

an essential mineral for humans which is required for protein synthesis, cell development, and 

differentiation [2]. Its role in the development and operation of the innate and adaptive immune systems has 

been reviewed in many studies [3]. Severe zinc deficiency has been linked to growth retardation, 

hypogonadism, decreased immunological function, skin problems, cognitive impairment, and anorexia [4]. 
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Zinc insufficiency is widespread across the globe, especially in impoverished nations. It may result from an 

insufficient consumption of zinc-containing foods (mostly those of animal origin) or from insufficient 

absorption due to zinc's binding to dietary fiber and phytates, which are abundant in cereals, nuts, and 

legumes [5]. A meta-analysis of randomized effectiveness studies done in South Asia established that taking 

zinc orally daily or weekly for at least three months significantly lowers the risk of childhood acute lower 

respiratory tract infections by regulating a variety of immunological processes, including the protection of 

the respiratory cells' health and integrity during lung inflammation [6]. Pooling data from several studies 

indicates a prophylactic role of routine zinc supplementation in early childhood preventing around a quarter 

of lower respiratory tract infections cases [7]. 

 

In therapeutic settings, the role of zinc supplementation as adjunctive treatment in children hospitalized 

with lower respiratory tract infections is contradicting. While some studies found a relative reduction in the 

duration of hospitalization and severity of the illness [8], [9], others found no benefit [10]. This is the first 

Iraqi study that evaluated the benefit of adding zinc supplementation to the treatment of pneumonia in 

patients under age of 5 years and its effect on recovery rate and duration. 

 

2. Materials and methods 

 

Patients and groups: A prospective study included 250 patients with acute pneumonia who were admitted to 

Al-Elwiyah Pediatric Hospital, Baghdad from 1st of August 2020 till 1st of February 2021. The research 

protocol was examined; clearance and formal authorization (IRB approval no. 11234 on 24th June 2020) 

were acquired from The Scientific and Ethical Committee of The Al-Elwiyah Pediatric Hospital. 

 

WHO diagnostic criteria were used to diagnose pneumonia in selected patients within the first 24 hours of 

admission [1]. Children with any of the following criteria were excluded from the study: 1) Those who 

require mechanical ventilation or inotropic medicine, 2) presence of significant congenital defects, inborn 

metabolic errors, chronic diseases as renal failure, pre-existing seizure disorders, or surgical or other 

circumstances that made oral feeding difficult, 3) HIV infection, 4) Severe malnutrition requiring separate 

medical intervention, or any other significant underlying medical issue. 5) Children who had intravenous 

antibiotics for the present illness or zinc supplements in the preceding three months. 6) Children exhibiting 

clinical indications of wheeze were treated with three salbutamol nebulizations at 20-minute intervals. 

Demographic and socioeconomic data were collected by direct interviewing of the mother after given an 

informed written consent. 

 

The selected patients sample were divided into two equal groups; each with 125 patients. 

 

The first group (zinc supplement) group comprised 71 male and 54 female. They received the standard 

treatment and zing supplement at a dose of 10mg/day for children younger than 6 months and 20 mg/day 

for those older than 6 months for two weeks. 

 

The second group (control) comprised 76 male and 49 female. They received only the standard treatment. 

 

The standard treatment regimen of severe pneumonia in children under the age of five years pneumonia is 

determined by the clinical manifestations at the time of presentation and blood culture and sensitivity. 

Parental ceftriaxone at a dose of 50 mg/kg/day in two divided doses, parental ampiclox at a dose of 

200mg/kg/24hr in four divided doses, and vancomycin at a dose of 15-20 mg/kg/dose in three doses in the 

event of severe toxicity or resistance. 
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Randomization 

Systematic randomization technique was implemented. 

 

Patient assessment and follow up: patients were assessed every 6 hours for; 1- General condition whether 

conscious, sleepy and unconscious. 2 - Respiratory rate: which is determined by the average of two reading 

inspection, for 60 second each. The cutoff for respiratory rate: for children aged <2 months is <60 /min., for 

children aged 2-12 months it is < 50 /min., and for children aged 12 months up to 5 years < 40 /min [11]. 3- 

Temperature: whether febrile or afebrile, axillary temperature measured by mercury thermometer, febrile 

means temperature more than 37.6 °C [11]. 4- Chest indrawing: whether present or absent, 5- Stridor: 

present or not, 6-Wheeze: present or not. Complete blood count and chest x-ray (CXR) were done at 

admission and after 48 hours. 

 

Outcomes: The primary outcome was the rate of recovery, which was defined as proportion of patients who 

showed absence of lower chest in drawing and any danger signs within up to 48 hr after starting treatment 

[11]. The WHO defined warning indications as the inability to nurse or drink, vomiting everything ingested, 

convulsions, lethargy, or unconsciousness [12]. 

 

The secondary outcome: treatment failure, was defined as the proportion of children who needed antibiotic 

changes or developed complications such as empyema or pneumothorax necessitating surgical intervention 

or admission to the intensive care unit for ventilator or inotropic support [11]. 

 

Statistical analysis:  Data were analyzed using The Statistical Package for Social Sciences software for 

windows version 22 (IBM Corp., Armonk, N.Y., USA). Observational data were expressed as frequency, 

percentage, mean, standard deviation, and range. Pearson Chi-square (2-test) with Yate's adjustment or 

Fisher Exact test was used to determine the significance of association (qualitative data). P value of 0.05 is 

considered as significance level. 

 

3. Results 

Out of 250 hospitalized children with severe pneumonia included in the study; there was 125 patients in 

zinc supplement group and 125 patients as control group. All have completed the study with no loss. 

 

The rate of recovery from severe pneumonia in zinc supplement group was 66.4%, while the rate in the 

control group was 24.0% as in figure 1. 
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Figure 1: Recovery rate from sever pneumonia among the two groups. 

 

The mean age of zinc supplement and the control groups was (21.5±14.4) and (19.7±13.2) months 

respectively, with a range of 2-58 months for both. The proportions of children at different age categories 

were compared in both groups.  Majority of children in both groups were males with approximately close 

proportions 56.8%, 60.8% for those with of zinc supplement and the control groups respectively, with male: 

female ratio (1.3:1) and (1.6:1) respectively. The difference in age and gender between groups was not 

significant as in Table 1 

 

Table (1): distribution of the children by age and gender. 

Sociodemographic characteristics & 

History 

Zinc supplement 

125 

No supplement 

(control) 125 

P. value 

No % No % 

Age (months) 

<6 9 7.2 13 10.4 0.640 

6-11 29 23.2 32 25.6  

12-17 22 17.6 21 16.8  

18-23 17 13.6 12 9.6  

24-29 13 10.4 18 14.4  

30-35 10 8.0 12 9.6  

=>36 25 20.0 17 13.6  

Gender 
Male 71 56.8 76 60.8 0.521 

Female 54 43.2 49 39.2  

 

Data regarding type of feeding revealed that rates of bottle feeding was higher in zinc group 61.7% than 

control group 52.6%. Close rates were found in relation to the number of meals of added food at the age of 

5 months (55.3% in zinc group and 58.2% in control group) as in Table 2. According to the schedule of 

expanded program of immunization, majority of both groups have completed their immunization relative to 

their age (80.8% for zinc group and 77.4% for control group). The mean birth weight was almost equal in 

both study groups (3.168±0.4 kg for zinc group and 3.192±0.3kg for control group). 

 

More than half of children in both groups had no history of previous respiratory problems; 52% for zinc 

Recovery in 
( 83) 66.4%

Failure in 
(42) 33.6%

Children without  
supplementation 
125 non-exposed 

Recovery in 
(30) 24.0%

Failure in 
(95) 76.0%
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group and 61.6% for control group. The same results were found regarding family history of acute 

respiratory problem in both groups as in Table 2. No significant difference was found between the two 

groups. 

 

Initial clinical assessment of all children with severe pneumonia showed that 75.2% of control group 

patients were conscious and 24.8% were sleepy but no one was unconscious in zinc group on admission. 

Majority presented with fast breathing 76.8% and 68.8% for zinc and control groups respectively. A high 

percentage of both groups presented with fever, 73.6% in zinc group and 68% in control group. 

 

Table (2): distribution of the two study groups by children characteristics. 

 
Feeding for children 2-24 m. 

Zinc 

suppleme

nt 125 

No supplement 

(control) 125 

P value 

No % No % 

 

Type of feeding 
Breast feeding 31 38.3 37 47.4 0.243 

Bottle feeding 50 61.7 41 52.6  

 
Number of meals of 

added food 

<4 2 2.6 2 3.0 0.591 

4 18 23.7 19 28.4  

5 42 55.3 39 58.2  

6 14 18.4 7 10.4  

Immunization 

according to age 

Completed 101 80.8 96 77.4 0.512 

Not completed 24 19.2 28 22.6  

 

 

 
 

Birth weight (Kg) 

<2.5 7 10.3 - - 0.110 

2.5--- 2 2.9 4 9.5  

3.0--- 38 55.9 28 66.7  

3.5--- 13 19.1 7 16.7  

=>4.0 8 11.8 3 7.1  

Mean±SD 

(Range) 

3.168±0.414 

(2.50-4.00) 

3.192±0.314 

(2.70-4.00) 

 

History of previous 

Resp. problem 

Yes 60 48.0 48 38.4 0.125 

No 65 52.0 77 61.6  

Family history of 

acute Resp. problem 

Yes 44 35.2 49 39.2 0.513 

No 81 64.8 76 60.8  

No. of those =<24 months is 159 (Zinc group=81 and control group=78). Those 5-24 months age is 16 (zinc 

group=5 and control group=11) 

 

Chest indrawing was positive for majority of pneumonia cases in both study groups 94.4% in zinc and 

89.6% in control groups respectively. Stridor and wheeze were heard among patients with rates of 19.2% 

and 60.8% for stridor and 62.4% and 20.8% for wheeze for zinc and control group respectively as in Table 

3. 

 

All children have routine investigations that shown that mean hemoglobin level for zinc group was 

(10.5±1.2) mg/dl while for control group was (10.6±0.9) mg/dl. While the mean WBC count was (11.8±6.7) 

x103/mm3 and (10.9±6.5) x103/mm3 for zinc and control groups respectively. Regarding CXR film, all 
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children in the study had positive characteristics of pneumonia as in Table 3. 

 

A significant association was estimated between the two groups in the general condition of the child, stridor 

in a calm child and wheeze. As shown in table 3 

 

Table (3): Distribution of the children by initial clinical assessment and laboratory investigations. 

Clinical assessment of child condition 

Zinc supplement 

125 

No supplement 

(control) 125 

P value 

No % No % 

General condition 
Conscious 124 99.2 94 75.2 0.0001* 

Sleepy 1 0.8 31 24.8  

Resp. rate 
Normal 29 23.2 39 31.2 0.155 

Fast 96 76.8 86 68.8  

Temperature 
Febrile 92 73.6 85 68.0 0.330 

Afebrile 33 26.4 40 32.0  

Chest indrawing 
Yes 118 94.4 112 89.6 0.162 

No 7 5.6 13 10.4  

Stridor in calm child 
Yes 24 19.2 76 60.8 0.0001* 

No 101 80.8 49 39.2  

Wheeze 
Yes 78 62.4 26 20.8 0.0001* 

No 47 37.6 99 79.2  

Hemoglobin (mg/dl) 

<9.0 9 7.2 1 0.8 0.059 

9.0- 9.9 25 20.0 24 19.2  

10.0- 10.9 37 29.6 48 38.4  

11.0- 11.9 33 26.4 37 29.6  

≥ 12.0 21 16.8 15 12.0  

Mean±SD 

(Range) 

10.5±1.2 (6.5-13) 10.6±0.9 (8.7-12.6)  

WBC (x10
3
) 

<7 5 4.0 5 4.0 0.576 

7-11 67 53.6 75 60.0  

≥ 11 53 42.4 45 36.0  

Mean±SD 

(Range) 

11.8±6.7 

(6-72.3) 

10.9±6.5 

(5-76) 

 

*Significant association between proportions using Pearson Chi-square test at 0.05 level 

 

The follow up assessment of patients 12 hr. after initiation of treatment showed the following result; 

improved respiratory rate in 32% of zinc group and 8.8% of control group. There was a cumulative 

improvement in respiratory rate (RR) after 24 hr; 77.6% in zinc group and 35.2% in control group. 

 

Chest indrawing was seen in 69.6% and 81.6% of patients after 12 hr of starting treatment in zinc and 

control group respectively. The cumulative chests indrawing disappear in 74.4% and 52.8% in zinc and 

non-zinc groups respectively. A significant association was estimated between children in two groups in the 

follow up assessment after 12hr and 24 hr of initiation of treatment. As shown in table (4) 
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Table (4): Distribution of the children by follow up assessment after 12 and 24 hr. of initiating treatment. 

Follow-up assessment 

Zinc supplement 

125 

No supplement 

(control) 125 

P value 

No % No % 

RR 12 hours 

Improved 40 32.0 11 8.8 0.0001* 

The same 78 62.4 85 68.0  

Not improved 7 5.6 29 23.2  

RR 24 hours 
Improved 57 67.1 33 28.9 0.0001* 

Not improved 28 32.9 81 71.1  

RR cumulative 
Improved 97 77.6 44 35.2 0.0001* 

Not improved 28 22.4 81 64.8  

Chest indrawing 12 hours 
Yes 87 69.6 102 81.6 0.027* 

No 38 30.4 23 18.4  

Chest indrawing 24 hours 
Yes 32 36.8 59 57.8 0.004* 

No 55 63.2 43 42.2  

Chest indrawing cumulative 
Yes 32 25.6 59 47.2 0.0001* 

No 93 74.4 66 52.8  

*Significant association between proportions using Pearson Chi-square test at 0.05 level 

 

Regarding recovery (66.4%) of zinc group recovered (83 out of 125) and (53.0%) of them recovered within 

48 hr. While the recovery in control group was (24.0%) only and (66.7%) of them recovered after 48 hr. 

There was a significant association between zinc group and control group in the recovery from severe 

pneumonia as in (Table 5). 

 

Table (5): distribution of the children by outcome 

Follow-up assessment 

Zinc supplement 

125 

No supplement 

(control) 125 

P value 

No % No % 

Outcome 
Recovery 83 66.4 30 24.0 0.0001* 

Failure 42 33.6 95 76.0  

Time of recovery 

24 35 42.2 10 33.3 0.272 

36 4 4.8 - -  

48 44 53.0 20 66.7  

Time of failure (72 hours) 42 100 95 100  

*Significant association between proportions using Pearson Chi-square test at 0.05 level 

 

4. Discussion 

Pneumonia is the leading cause of death in young children. Zinc supplements have been demonstrated to be 

useful in the treatment of pneumonia in several trials. Zinc is required for the establishment and 

maintenance of the host defensive mechanisms against infection [13]. Additionally, consistent zinc 

supplementation has been demonstrated to reduce the incidence of acute respiratory infections and clinical 

pneumonia in children [14]. The present study aimed to evaluate the effects of short courses of zinc 

administration to hospitalized children for lower respiratory tract infection aged (2-59) months. 
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Similar symptoms such as cough, fever, and tachypnea at admission and prior to intervention imply that the 

illness severity was almost same in the research groups. Thus, the primary difference between the children 

is the addition of zinc to the conventional antibiotic treatment for severe pneumonia. 

 

The present research demonstrated a substantial improvement in pneumonia symptoms in zinc supplement 

group (66.4 percent) compared to control group (24%). This demonstrates the efficacy of zinc treatment in 

changing the clinical course of lower respiratory tract infections in children. This conclusion is consistent 

with the findings of the majority of research in this subject, including those discussed below. Zinc-based 

studies on the treatment of lower respiratory tract infections have shown inconsistent outcomes. Two 

studies, one in Iran (2011) and another in Bangladesh (2004), demonstrated zinc's therapeutic advantages 

[10], [15], which were not documented in other locations of the Indian subcontinent, including Kolkata 

(2011), and Nepal (2012) [9], [16]. Brooks et al. (2004) from Bangladesh found that prescribing zinc to 

children under the age of five years who have severe pneumonia results in a substantial decrease in the 

severity of tachypnea, anorexia, restlessness, and hospitalization length [9]. Comparable research conducted 

in India (2007) on 299 infants aged 2–23 months who were hospitalized with severe pneumonia found that, 

as compared to the control group, zinc-receiving kids illness symptoms resolved more rapidly and their 

hospitalization stay was considerably shorter [17]. Two studies conducted in Lahore (2011) and Iran (2013) 

discovered a statistically significant reduction in hospital stay and recovery from pneumonia in children 

receiving zinc in addition to conventional antibiotic therapy [18], [19]. 

 

The Iranian study revealed that 80 percent of the zinc group recovered, compared to 59 percent of the 

control group [18]. 

 

The current study showed that most children presented with fever, fast breathing and chest indrawing on 

admission with high rates in both groups, (76.8% ,73.6%, 94.4) in zinc group and (68.8%,68%,89.6%) in 

control group respectively. In Iran study (2012-2013), the incidence of symptoms was (10%, 15%, 36.7) 

and (8.3, 25, and 16.7%) in both samples respectively [18]. 

 

In follow up assessment, in this study respiratory rate and chest indrawing improvement within 48 hr were 

77.6% and 74.4% respectively. While in Iranian (2012-2013) and Indian (2007-2010) studies the 

improvement within 48hr were in 36.7% and 12% respectively [15], [18]. Treatment failure in zinc 

supplemented groups in Nepal (2008-2009) [15] and India (2010) were 23.5% and 14% respectively in 

comparing to the current study where treatment failure was 33.6%. 

 

Zinc treatment, in general, has been shown to shorten the duration of symptoms and improve acute clinical 

conditions. This conclusion is congruent with those reached in this investigation. The variation in result 

between trials may be explained better if pre- and post-treatment plasma zinc levels had been determined. 

 

The absence of associations between baseline zinc concentrations and clinical outcomes might be explained 

by the limits of serum or plasma zinc as a gauge of zinc status in the body, especially during infections, or 

by zinc effects that occur regardless of zinc amounts. 

 

5. Conclusion 

• Zinc have positively affected the recovery from sever pneumonia when given to hospitalized 

children aged 2-59 month along with standard antibiotic therapy. 

• Pneumonia is most common in 6-11 months of age and more prevalent in males compared to 

females with no significant differences. 
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• This study yielded a significant effect of zinc in the follow up assessment of fast breathing and 

chest indrawing within 12 and 24 hr. of initiation of treatment in those hospitalized children.  
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