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Zinc is an essential micronutrient in humans that promotes 

protein synthesis, cell differentiation, and immune system 

function [1]. Phytates, which limit zinc absorption and 

utilization, are commonly found in staple foods in many 

countries such as Thailand and Pakistan [2]. It has been 

shown that zinc de�ciency is associated with pediatric 

illnesses in multiple randomized controlled trials [3]. Acute 

respiratory infections (ARIs), particularly acute lower 

respiratory infections (ALRIs), are among the major causes 

of children mortality [4-6]. Zinc de�ciency is estimated to 

be responsible for 118,000 fatalities in children under the 

DOI: https://doi.org/10.54393/pjhs.v4i04.696
Khan A et al.,

A Randomized Controlled Trial on Zinc Supplementation for Prevention of Acute 
Respiratory Infections in Infants 

1 1* 2 3 1 4Arshad Khan , Hamayun Anwar , Anila Farhat , Ajaz Ahmed , Irfan Khan  and Irfan Ullah

¹Department of Pediatric Medicine, Nowshera Medical College/Qazi Hussain Ahmad Medical Complex, Nowshera, Pakistan

²Frontier Medical College, Abbottabad, Pakistan

³King Abdullah Teaching Hospital, Mansehra, Pakistan

⁴Department of Pediatric Medicine, Nowshera Medical College, Nowshera, Pakistan

age of �ve in underdeveloped nations [7]. Recent studies 

and meta-analyses have shown that zinc supplementation, 

both therapeutic and preventative, lowers the length, 

severity, and frequency of ARIs [8, 9]. In fact, the incidence 

of stunting in these situations is frequently used to 

evaluate the amount of zinc de�ciency in a community [10]. 

Zinc in�uences both non-speci�c and speci�c immune 

activity at several levels. Zinc in�uences the integrity of the 

epithelial barrier as well as the activity of neutrophils, 

natural killer cells, monocytes, and macrophages [11]. As a 

result, zinc has the potential to be effective in the 
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There is little evidence that zinc supplementation will be effective in treating acute respiratory 

infection (ARI), but it may prevent respiratory infections when taken in conjunction with 

antibiotics. Objective: To assess the zinc supplementation for acute respiratory infection 

prevention in infants. Methods: A randomized controlled trail was conducted on 120 acute 

respiratory infected infants in Pediatric Unit, Qazi Hussain Ahmad Medical Complex, Nowshera 
st thfrom 1  January 2022 to 30  June 2022. Infants having 6-14 months of age with acute respiratory 

infections were enrolled. Infants were allocated to two groups: Group-I infants receiving Zinc 

(20 mg/5 mL) in terms of Zinc sulphate (N=60) and Group-II infants taking syrup (Placebo) (N=60). 

Results: Of the total 220 episodes, the frequency of episodes in zinc and placebo group was 106 

and 114 respectively, accounting for 7.78 and 8.68 per child year after 5 months. Based on GEE 

regression model observed an insigni�cant decrease of 8% (Adjusted IRR 0.89, 95% CI 0.79-1.01) 

in episodes of acute respiratory infections in zinc group as compared to placebo group. 

However, acute respiratory infections episodes (Adjusted IRR 0.36, 95% CI: 0.25-0.35) 

decreased by 60% in zinc group. Zinc supplementation reduced the acute respiratory days 

signi�cantly by 14% (Adjusted RR 0.83, 95% CI: 0.76-0.92). Conclusions:  Prophylactic zinc 

supplementation for two weeks decreased acute lower respiratory tract infection morbidity in 

apparently healthy infants and improved the infant's recovery from acute respiratory infections 

and reduced their hospitalization as compared to placebo group. 
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discharged. Patients with axillary temperature ≥37.5°C 

were de�ned to have fever. Flame atomic absorption 

spectrometry was used for the measurement of zinc serum 

levels at baseline, seven days of supplementation, and 

before discharge. Data analysis were done in SPSS version 

27.0. Mean and standard deviation expressed the 

quantitative variables whereas categorical parameters 

were presented as frequencies and percentages. Post-

strati�cation Chi-square test was used for the zinc 

supplement comparison in both groups. Serum zinc levels 

from baseline were assessed by paired t-test by taking 95% 

con�dence interval and 5% level of signi�cance. 
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M E T H O D S

prevention, control, and treatment of infections. The World 

Health Organization (WHO) and the United Nations 

Children's Fund advised zinc supplementation for up to two 

weeks for the treatment of acute diarrhea based on data 

from many randomized controlled studies and meta-

analyses [12]. Similarly, another study investigated the zinc 

supplementation effect on the frequency and severity of 

children's respiratory illnesses. The actual countrywide 

incidence of zinc de�ciency in Pakistan is unclear at this 

time. It is projected that 41.6% of the population is at danger 

of not getting enough zinc [13]. The high incidence of zinc 

shortage in poor nations can be ascribed to a zinc 

malabsorption and lack of zinc-rich foods. Zinc may be 

found in a variety of meals; however, it is found in higher 

amounts in fruits, lower concentrations in tubers, 

vegetable, animal source foods and re�ned cereals. In 

contrast, the phytate, a powerful mineral chelator that 

includes zinc, is commonly present in cereal grains, nuts, 

and seeds [14]. Despite the fact that zinc de�cit is common 

in Pakistan, no prior research on the zinc supplementation 

bene�ts on Pakistani ARI children with have been 

conducted. The purpose of this study was to investigate 

the zinc supplementation affected the acute respiratory 

tract infections treatment in Pakistani infants.

A randomized controlled trail was conducted on 120 acute 

respiratory infected infants in Pediatric Unit, Qazi Hussain 

Ahmad Medical Complex, Nowshera stfrom 1  January 2022 
thto 30  June 2022. Infants having 6-14 months of age with 

acute respiratory infections were enrolled. Infants with a 

known history of chronic illnesses, such as congenital 

heart diseases, chronic liver or renal diseases, and immune 

de�ciency or malignancy were excluded. Sample size was 

estimated based on following criteria: statistical power 

80%, α=0.05, type-I errors 0.01, Thus, 104 infants (52 in each 

group) were required for a 14% decrease in the incidence of 

ARI (0.05 and power 80%). Taking 5% attrition into account, 

the �nal sample size was 120. Consecutive sampling 

technique was used. Infants were allocated to two groups: 

Group-I infants receiving Zinc (20 mg/5 mL) in terms of Zinc 

sulphate (N=60) and Group-II infants taking syrup (Placebo) 

(N=60). Cessation of ARI (starting period to disappearance 

of tachypnea, hypoxia,  and abnormal pulmonar y 

auscultation) was the primary outcome. Clinical features 

and hospitalization duration were secondary outcomes. 

Prior to medication trial, baseline data, detailed medical 

history, physical examination, and clinical assessment 

were done and data were recorded. Clinical glass 

thermometer was used for measuring the axillary 

temperature. Pulse oximetry was used for measuring the 

respiratory rate and oxygen saturation till patients were 

R E S U L T S

Of the total 220 episodes, the frequency of episodes in zinc 

and placebo group was 106 and 114 respectively, accounting 

for 7.78 and 8.68 per child year after 5 months. Based on 

GEE regression model observed an insigni�cant decrease 

of 8% (Adjusted IRR 0.89, 95% CI 0.79-1.01) in episodes of 

acute respiratory infections in zinc group as compared to 

placebo group. However, acute respiratory infections 

episodes (Adjusted IRR 0.36, 95% CI: 0.25-0.35) decreased 

by 60% in zinc group. Zinc supplementation reduced the 

acute respiratory days signi�cantly by 14% (Adjusted RR 

0.83, 95% CI: 0.76-0.92). Of the total 120 infants, 78 (65%) 

were male and 42 (35%) were females. Chest in-drawing, 

sore throat, and nasal �aring were the prevalent clinical 

features among acute respiratory infections infants. There 

was no signi�cant effect of zinc supplementation on the 

prevalence of acute respiratory infections. Mean 

concentration of Zinc concentrations on admission in both 

groups were statistically signi�cant (Group-I 74.8 ± 20.2 

mg/dL versus 75.9 ± 21.9 mg/dL in placebo; p=0.835). Serum 

zinc concentrations at the end of study in Group-I was 

substantially higher (112.7 ± 28.8 mg/dL) than Group-II (88.3 

± 20.7 mg/dL; p<0.001). Comparing to baseline, mean serum 

zinc concentration was signi�cantly higher in both groups: 

mean gain in Group-I and Group-II was 37.8 mg/dL (95% CI: 

25.6 to 50.8 mg/dL) and 12.6 mg/dL (95% CI: 3.8 to 21.6 

mg/dL) respectively. Table 1 represents the baseline and 

demographic details of infants. 

Table 1: Demographic details of infants 

Parameters Group-I (N=60) Group-II (N=60) p-value

Gender N (%)

Male

Females

46 (76.7)

14 (23.3)

32 (53.3)

28 (46.7)
0.346

Age (months)

6-10

11-14

Weight (Kg)

Height (cm)

21 (35)

39 (65)

11.3 (4.2)

80.4 (13.6)

26 (43.3)

34 (56.7)

10.4 (2.3)

79.3 (10.7)

0.894

0.314

0.492

Infant's clinical features are shown in Table 2.
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time from severe ARI increased with zinc supplementation 

of 20 mg/day or zinc acetate in turn reducing the 

hospitalization duration. Another research found no 

statistical signi�cance in zinc supplementation for ARI 

among infants [18]. Another study reported that zinc 

sulphate (20 mg/day) failed to demonstrate positive 

signi�cance of therapy in terms of hospitalization duration. 

Sánchez et al., found that 20-40 mg/day dose of zinc 

gluconate supplementation had no signi�cant effect in 

terms of symptom's recovery and hospitalization duration. 

In contrast, the risk for ARI readmission increased with zinc 

supplements [19]. Sharma et al.,  investigated the 

prevalence and risk factors of anemia and zinc de�ciency 

among 4–6-year-old children zinc and found that sulphate 

supplementation (20 mg/day) effectiveness in severe ARI 

Indian infants [20]. The trial failed to show that adjuvant 

treatment had substantial clinical bene�ts or reduced 

hospitalizations time. Chao et al., [21] conducted their 

study on Taiwan children and discovered that providing 

indigenous zinc gluconate supplementation (20-40 

mg/day) had no therapeutic bene�t for symptom resolution 

or hospitalizations length. Conversely, ALRI readmission 

risk was found higher among children who were given zinc 

supplements. The differences between our �ndings and 

those of other writers might be attributable to the varying 

types and amounts of zinc supplements used. In the 

current investigation, the zinc dose was roughly suggested 

daily limit (2-3 times) for the zinc insu�ciency treatment. 

Inorganic zinc is associated with an increased risk of 

gastrointestinal adverse effects [22]. A previous study by 

Baqui et al., suggested that organic zinc compound had 

higher absorption than non-organic [23]. An earlier study 

by Brown et al., [24] found that organic zinc had lowered 

bioavailability and is effective and safe procedure 

employed to infants of zinc bis-glycinate. Zinc's chemical 

form impacts its bioavailability, and hence the quantity 

absorbed and assimilated from the intestines after 

digestion. Zinc can be present as organic complexes in 

meat and in inorganic salts in plant meals [25-27]. 

Additionally, the use of amino acid chelates reduces the 

occurrence of symptoms such as epigastric discomfort, 

nausea, stomach cramps, and vomiting, and diarrhea [28]. 

The process by which zinc supplementation alleviates ARI 

symptoms is uncertain. In theory, zinc is required for cell 

proliferation and protein synthesis, and it is crucial for 

respiratory cell integrity [29, 30]. In respiratory infections 

infants, cellular damage and in�ammation at airway might 

be worsen by zinc de�ciency [31]. Based on these �ndings, 

contributes to better clinical outcomes, it is reasonable to 

believe that elevating serum zinc levels during ARI. Thai 

children with an estimated risk of zinc insu�ciency greater 

than 40% may bene�t from zinc supplementation, not only 

Zinc Supplementation for Prevention of ARI

The present study mainly focused on the assessment of 

Zinc supplementation for the prevention of acute 

respiratory infections in infants and found that compared 

to placebo, zinc supplementation signi�cantly improved 

acute respiratory infection recovery and reduced 

hospitalization duration. Acute respiratory infection's 

infants were signi�cantly improved in terms of fever, 

chest-in-drawing, and tachypnea, while restoring normal 

oxygenation, disappearing wheezes, and normalizing body 

t e m p e r a t u r e  w e r e  i m p r o v e d  b y  z i n c  i n t a k e . 

Supplementation of zinc bisglycinate, as zinc bisglycinate, 

was safe and well tolerated. Evidence regarding the zinc 

supplement possible impact on ARI adjuvant treatment 

among infants are sparse and contentious, due to the zinc 

formulas, and assessments of outcome. The current study 

�ndings are consistent with other RCT trial's �ndings 

according to which zinc supplementation shortened 

hospital stay and dramatically enhanced recovery from ARI 

and severe pneumonia [15, 16]. Another study reported that 

20 mg/day of zinc acetate supplementation could be 

bene�cial for severe ARI infants. They concluded that zinc 

supplementation dramatically decreased fever duration 

and increased recovery rates in critically sick individuals 

[17]. A previous study by Adhikari et al., found that recovery 

Table 2: Clinical features of infants 

Outcome Zinc group Placebo group Adjusted IRR

Child year

Incidence of ARI

Incidence of AURI

Days# with ARI

Days# per episode ARI

52.8

7.78 

7.1

11.2 (6.5) 

3.5 (1.5)

49.6

8.68

7.1

14.6 (7.9)

3.7 (1.1)

Temperature (°C)

Respiratory rate (bpm)

Pulse (bpm)

SBP (mm Hg)

DBP (mm Hg)

Oxygen saturation %

Rhinorrhea N (%)

Sore threat N (%)

Diarrhea N (%)

Vomiting N (%)

Chest in drawing N (%)

Nasal �aring N (%)

Hemoglobin g/dL

Hematocrits (%)

Platelet ×103/mm3

Characteristics

38.3

50

164

107

63

95.2

58 (96.7)

54 (90)

8 (13.3)

13 (21.7)

57 (95)

53 (88.3)

11.8

35.6

384.6

38.4

49

170

106

66

94.5

56 (93.3)

54 (90)

6 (10)

17 (28.3)

58 (96.7)

56 (93.3)

11.4

34.8

407.2

Group-I (N=60) Group-II (N=60) p-value

0.572

0.262

0.217

0.673

0.225

0.836

1.000

0.912

0.991

0.835

1.000

1.000

0.372

0.283

0.537

Effect of zinc supplementation on the ARI duration and 

incidence in the study group is shown in Table 3. 

Table 3: Effect of zinc supplementation on the ARI duration and 

incidence in the study group 

-

0.89 (0.79-1.01)

0.9 (0.87-1.12)

0.7 (0.76-0.93)

0.7 (0.77-0.93)
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illness recovery.

Prophylactic zinc supplementation for two weeks 

decreased acute lower respiratory tract infection 

morbidity in apparently healthy infants aged 6 to 14 months 

during follow-up. Also, the present study indicated that 

zinc supplementation improved the infant's recovery from 

acute respirator y  infections and reduced their 

hospitalization as compared to placebo group.  
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