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Abstract 
Acute Lower Respiratory Tract

Infections (ALRI) are one of the most com-
mon causes of morbidity and mortality in
young children. Zinc supplementation has
been shown to have a preventive effect
against respiratory infections, but little evi-
dence is available on its effect on the treat-
ment of ALRI. This study examined the
effect of zinc supplementation on the treat-
ment outcome in children that were hospi-
talized with ALRI. A randomized, double-
blinded, placebo-controlled trial was con-
ducted on 64 hospitalized children with
ALRI, who were aged between 2 and 60
months. Children were randomly allocated
to receive zinc (30 mg elemental zinc/day)
or placebo. The primary outcome was the
time to the cessation of ALRI, while the
secondary outcomes were the length of the
stay in hospital and the individual features
of the disease. The study found that ALRI
cessation was faster in children who
received zinc supplementation (median
(IQR): 3 (2-4) days and 4 (3-5) days,
respectively; P=0.008), and that their hospi-
tal stay was shorter (mean (SD): 3.8 (1.3)
days and 6.1 (3.2) days, respectively;
P<0.001) than the placebo group. Zinc sup-
plementation was well-tolerated, and no
adverse events were reported. In conclu-
sion, zinc supplementation reduced the
number of days of ALRI in Thai children, as
well as their stay in hospital. 

Introduction
An Acute Lower Respiratory Tract

Infection (ALRI), which is defined as any
acute infection involving the lower part of
the respiratory system, from the trachea to
the lung parenchyma, is a leading cause of
morbidity and mortality in young children,
especially in developing countries. It is esti-
mated that approximately 120-156 million
children suffer from ALRI globally per year

and that around 7-13% of all ALRI cases
may progress to become severe diseases
that warrant hospitalization.1 The burden of
ALRI is high, with around 1.4 million chil-
dren dying from such infections, especially
those living in lower- and middle-income
countries.1 Estimates of the World Health
Organization suggest that improvements in
the density, diversity, and quality of com-
plementary foods may reduce the risk of
ALRI incidence or mortality.2

Zinc supplementation has been studied
extensively in developing countries, where
zinc deficiency is common, as this element
is an essential micronutrient for many phys-
iological functions. With regard to the
immune response, zinc directly promotes an
antiviral activity and the immune-related
release of interferon,3 and regulates the
host’s immune response to infection, by
enhancing the mucous membrane barriers,
the leukocyte function, and the cytokine
expression.4 Zinc is essential for the
immune system, and a zinc deficiency has
been reported to be associated with the
increased chance of several infections,
including ALRI.5 Several studies have
shown that children with ALRI, regardless
of their nutritional status, have had signifi-
cantly lower serum zinc levels than those in
healthy control children.6-9 A meta-analysis
of the randomized efficacy trials that have
been conducted in developing countries has
confirmed that routine zinc supplementa-
tion reduces the incidence of childhood
ALRI, thus indicating the potential protec-
tive effect of zinc supplementation against
this disease.10 However, evidence on zinc
supplementation as an adjuvant therapy in
children with ALRI is still controversial.5,11-

15 Three studies on Indian and Bangladeshi
children have found that zinc supplementa-
tion, as an adjuvant therapy, is beneficial for
ALRI and severe pneumonia, as it helps to
shorten the duration of hospitalization, and
it also  reduces the duration of the fever and
the risk of treatment failure.11-13 On the con-
trary, other studies have found that zinc sup-
plementation in Indigenous Australian and
Indian children showed no clinical benefits,
nor did it shorten the duration of the hospi-
tal stay.5,14,15

The exact national prevalence of zinc
deficiency in Thailand is currently
unknown. It is estimated that 41.6% of the
population are at risk of inadequate zinc
intake.16 Two studies in North-east Thailand
showed that 25-57% of young infants and
school-going children had a low serum zinc
concentration.17,18 The high prevalence of
zinc deficiency in developing countries can
be attributed to the inadequate intake of
zinc-rich foods, as well as the malabsorp-
tion of zinc, which binds to the dietary fiber

and phytate of plant foods that are common-
ly consumed in such countries. Zinc occurs
in various food products, but it is found in
high concentrations in animal source foods
and in low concentrations in tubers, refined
cereals, fruits and vegetables. On the con-
trary, phytate, which is a strong chelator of
minerals, including zinc, is often found in
seeds, cereal gains, nuts and legumes.16

Although the prevalence of zinc defi-
ciency is high in Thailand, there have been
no previous studies on the effects of zinc
supplementation on Thai children with
ALRI. In this study, we aimed to evaluate
the effect of zinc supplementation during
the treatment of acute respiratory tract
infections in Thai children.

Materials and Methods
Study design and subject

A randomized, double-blind, placebo-
controlled trial was conducted on children
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aged between 2 and 60 months, who were
clinically diagnosed with ALRI and who
were admitted to the Pediatric Unit of the
MSMC Srinakharinwirot University
Hospital between June 2017 and January
2018. The decisions regarding their admis-
sion and the general management of ALRI
were made by the emergency and attending
physicians, respectively. The diagnosis of
ALRI was made in the presence of 1)
tachypnea (a respiratory rate of more than
50 per minute for children aged 2-12
months, and more than 40 per minute for
children older than 12 months), and 2)
either of at least one other observed sign of
ALRI [lower chest wall in-drawing, abnor-
mal sounds on pulmonary auscultation (i.e.
bronchial breath sounds and/or
crackles/crepitations), nasal flaring and
fever, or one of the following danger signs
(i.e. cyanosis, lethargy, irritability, inability
to drink or convulsions)].10 Children with a
known history of chronic illnesses, such as
chronic liver or renal diseases, congenital
heart diseases, immune deficiency or malig-
nancy, were excluded. Children who regu-
larly took vitamins or minerals, or those
who had an allergy to them, were also
excluded from the study. The study was
conducted in compliance with the principles
of the Declaration of Helsinki. The protocol
was approved by the Ethics Committee of
the Srinakharinwirot University. Written
informed consent was obtained before
enrolment from the parents or legal
guardians, and the children could withdraw
from the study at any time. The zinc supple-
ments and placebo were purchased from a
manufacturing company. The company
played no role in the conception and design
of the study, nor how it was conducted, or in
the analysis and interpretation of the data.
This study was registered with the Thai
Clinical Trials Registry
(TCTR20171211002).

Intervention
After enrolment, the children were ran-

domized to receive zinc supplementation or
placebo by an independent person who was
not involved in the study. The randomiza-
tion list was generated by using a computer
program (GraphPad QuickCals, La Jolla,
CA, USA), in a 1:1 ratio and in a block size
of 2. An independent person prepared the
randomization schedule and oversaw the
packaging and labeling process to ensure
the blinding. All investigators, children,
parents, and guardians were blinded
throughout the study. The randomization
codes were opened after the completion of
the study. 

The children in the treatment group
received chelated zinc as zinc bis-glycinate

(15 mg elemental zinc) twice a day until
their discharge from the hospital, or up to a
maximum of 7 days. Children in the control
group received an ORS-based placebo, with
similar appearance and taste to zinc powder.
Both the zinc and placebo were manufac-
tured and supplied by Qualimed (Bangkok,
Thailand) as a powder in an identical sin-
gle-dose sachet. The contents of the sachet
were dissolved in a glass of water before
administration. The treatment of ALRI, as
well as the observation and the discharge
decisions, were made by the attending
physicians, who were not involved in the
implementation phase of the study. 

Data collection and monitoring
Baseline data were collected by trained

research staff before any trial-related medi-
cation was administered. The detailed med-
ical history and clinical assessments were
undertaken by the attending physicians.
Physical examinations were assessed by the
same physician at the baseline, and then
twice daily, until discharge. The axillary
temperature was measured by using a clini-
cal glass thermometer; the respiratory rate
and oxygen saturation were measured by
pulse oximetry and were recorded by the
nurses every 4 hours, until the patients were
discharged from the hospital. A fever was
defined as an axillary temperature of
37.5°C, or above. The resolution of a fever
was defined as the first time that the temper-
ature dropped to within the normal level for
two consecutive measurements. 

The serum zinc levels were measured
by flame atomic absorption spectrometry at
the baseline, as well as after seven days of
supplementation or before the discharge.
The time of blood drawing and the fasting
status of the children were recorded. The
lower cut-off thresholds of serum zinc to
define the zinc deficiency in children <10
years old are as follows: morning non-fast-
ing 65 mg/dL, or afternoon 57 mg/dL.19

Open-ended questions were used to assess
the side-effects in both groups. Compliance
to the treatment was assessed by the sum of
the drug intake. 

Outcome measures
The primary outcome of the study was

the time to the cessation of ALRI, which is
defined as the period starting from enrol-
ment to the disappearance of: 1) tachypnea;
2) chest in-drawing; 3) abnormal pul-
monary auscultation; 4) hypoxemia
(SpO2≤93% in room air); and 5) any dan-
gerous signs. The secondary outcomes were
the duration of the hospital stay and the
clinical features of the disease.

Statistical analysis
Sample size estimation: To gain a statis-

tical power of 80% and a two-sided Type I
error of 0.01, and to detect a 7% shorter
time of resolution of ALRI in the treatment
group, compared to the control group of 97
hours (SD. 7 hours), a sample size of 26 per
group was required.12 Allowing for a
dropout of 15%, we planned to enroll 64
children (32 in each group). 

The normal distribution of continuous
data was assessed by using the
Kolmogorov-Smirnov test. Normally dis-
tributed variables were descriptively pre-
sented as mean and standard deviations,
whereas non-normally distributed variables
were reported as median and interquartile
range (IQR). The Pearson chi-square test, or
the Fisher exact test, was used to compare
the proportions between the groups.
Normally distributed continuous variables
were compared, using the Student’s t-test,
whereas non-normally distributed variables
were compared, using the Mann-Whitney U
test. The time to event (cessation of ALRI)
was evaluated by the Kaplan-Meier survival
analysis and compared with the log-rank
test. The change in serum zinc levels from
the baseline was assessed by a paired t-test
and presented as a mean and a 95% confi-
dence interval (CI). The statistical analysis
was performed with the SPSS 23.0 software
(SPSS. Inc, Chicago, IL). A P-value of
lower than 0.05 was considered to be statis-
tically significant. 

Results
Seventy children who were eligible to

participate in the study were recruited; of
these, 64 were randomized to receive either
zinc supplementation (n=32) or placebo
(n=32). All participants completed the study
protocol. A flow chart of the study and
enrollment is reported in Figure 1. 

The baseline demographic characteris-
tics and clinical features are summarized in
Table 1. Approximately two-thirds (67.2%)
of the children were males, with a median
age of 18.5 months (IQR 11.5-32.3
months). The median duration of illness
before hospitalization was 2 days (IQR 1-3
days), with chest in-drawing, nasal flaring
and a sore throat being the most common
clinical features. On admission, the mean
serum zinc concentrations did not differ sig-
nificantly between the two groups
(75.0±21.1 mg/dL in the treatment group
and 76.6±22.6 mg/dL in placebo; P=0.767).
Overall, the prevalence of zinc deficiency in
this population was 34.4%, and there was
no statistical difference between the groups.
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At the end of the study, the serum zinc con-
centration in the treatment group was sig-
nificantly higher than that in the control
group (113.5±29.9 mg/dL and 89.4±21.5
mg/dL; P<0.001). However, both groups
had a significantly higher mean serum zinc
concentration than the baseline: the mean
gain was 38.6 mg/dL (95% CI: 26.2 to 51.0
mg/dL) in the treatment group and 12.8
mg/dL (95% CI: 3.9 to 21.7 mg/dL) in the
placebo group. 

All ALRI symptoms disappeared in a
significantly shorter time in the treatment
group, compared to the control group (3.0
days and 4.0 days, respectively; P=0.008)
(Table 2). Within 7 days of hospitalization,
ALRI was not resolved in one child in the
treatment group and 3 children in control
group (P=0.613). The recovery rate was
consistently higher in the treatment group,
compared to the control group, during the
entire duration of the study (P=0.046)
(Figure 2). Chest in-drawing (1.5 versus 2.0
days; P=0.021), tachypnea (8.0 versus 24.0
hours; P<0.001), fever (10.0 versus 41.6
hours; P<0.001) and the duration of hospi-
talization (3.8 versus 6.1 days; P<0.001)
were significantly reduced. The time to
achieve normal oxygenation (SpO2>94% in
room air), the disappearance of wheezing,
and normal bilateral air entry did not differ
between the groups.

No adverse effects were reported; all
patients assumed the assigned medication,
as per schedule, and their adherence to the
treatment was good. 

Discussion
This study indicated that zinc supple-

mentation (15 mg elemental zinc twice
daily) after hospital admission significantly
shortened the recovery time and duration of
the hospital stay of Thai children with
ALRI. Of the ALRI symptoms, the duration
of chest in-drawing, tachypnea and fever
were improved by the zinc intake, whereas
the time to restore normal oxygenation, the
disappearance of a wheeze, and normal
bilateral air entry did not significantly
change with the treatment. Overall, zinc
supplementation, as zinc bis-glycinate, was
well-tolerated and safe. 

Data on the potential of zinc supple-
mentation, as an adjuvant therapy for ALRI
in children, are scarce and controversial, as
they present a wide spectrum of study
designs, forms of zinc and outcome mea-
surements. Our results are in accordance
with the results of other RCT studies, in
which zinc supplementation reduced the
duration of the hospital stay and significant-
ly improved the recovery from ALRI and

severe pneumonia.11-13 Mahalanabis et al.12

showed benefits of zinc acetate supplemen-
tation (20 mg/day) in Indian children with
severe ALRI. They concluded that zinc sup-

plementation significantly reduced the
duration of fever and improved the recovery
rate of very ill patients; however, this clini-
cal significance was only observed in boys.

                                                                                                                             Article

Table 1. Baseline demographic characteristics and clinical features of participants. 

Variables                                           Zinc  (n=32)           Placebo (n=32)                      P

Male, n (%)                                                            24 (75.0)                            19 (59.4)                                   0.287
Age, months*                                                        19 (10-32)                        17 (13-34.5)                                0.936
Age group, n (%)                                                                                                                                                       

2-12 months                                                          9 (28.1)                              7 (21.9)                                        
13-24 months                                                       12 (37.5)                            15 (46.9)                                   0.729
25-60 months                                                       11 (34.4)                            10 (31.3)                                       

Weight, kg                                                               11.4 (4.3)                           10.5 (2.4)                                  0.305
Height, cm                                                             82.2 (14.7)                         80.1 (11.4)                                 0.524
Days of illness before admission*                     2 (1-3)                                2 (1-3)                                    0.577
Clinical features                                                                                                                                                        

Body temperature, °C                                       38.4 (0.9)                           38.5 (0.8)                                  0.619
Respiratory rate, breaths/min                           51 (10)                                49 (6)                                     0.312
Pulse, beats/min                                                  165 (16)                             171 (20)                                   0.190
Systolic blood pressure, mmHg                       108 (9)                              107 (11)                                   0.725
Diastolic blood pressure, mmHg                      62 (9)                                65 (10)                                    0.216
Oxygen saturation at room air, %                   95.1 (2.4)                           94.6 (3.6)                                  0.759
Rhinorrhea, n (%)                                              31 (96.9)                            30 (93.8)                                   1.000
Sore throat, n (%)                                              29 (90.0)                            29 (90.0)                                   1.000
Diarrhea, n (%)                                                    4 (12.5)                               3 (9.4)                                     1.000
Vomiting, n (%)                                                    7 (21.9)                              9 (28.1)                                    0.774
Chest in-drawing, n (%)                                    30 (93.8)                            31 (96.9)                                   1.000
Nasal flaring, n (%)                                            29 (90.6)                            30 (93.8)                                   1.000
Wheezing, n (%)                                                 17 (53.1)                            14 (43.8)                                   0.617
Crepitation, n (%)                                              23 (71.9)                            22 (68.8)                                   1.000
Hemoglobin, g/dL                                               11.7 (1.3)                           11.3 (1.4)                                  0.293
Hemoglobin <11 g/dL, n (%)                           10 (31.3)                            14 (43.8)                                   0.439
Hematocrit, %                                                     35.7 (3.4)                           34.8 (3.4)                                  0.276
Leucocyte count, ×103/mm3                            13.5 (4.3)                           15.1 (7.4)                                  0.300
Neutrophil, %                                                     59.6 (17.9)                         61.4 (16.1)                                 0.683
Platelets, ×103/mm3                                        385.4 (108.4)                     406.9 (127.3)                               0.469

Data were presented as mean (standard deviation) unless otherwise indicated; *Presented as median (interquartile range).

Table 2. Outcomes of zinc supplementation compared with placebo for children with
acute lower respiratory tract infection. 

Variables                                                                Zinc (n=32)     Placebo (n=32)         P

Time to cessation of ALRIa, days                                              3.0 (2.0-4.0)               4.0 (3.0-5.0)              0.008
Time to disappearance of tachypneab, hours                       8.0 (4.0-19.0)           24.0 (13.0-45.5)          <0.001
Time to disappearance of chest in-drawing, days                1.5 (1.0-2.0)               2.0 (1.0-3.0)              0.021
Time to disappearance of abnormal pulmonary                    2.0 (0-3.0)                 1.0 (0-2.75)               0.387
auscultation, days                                                                                   
Time to achieve SpO2>94% in room air, days                          0 (0-1.0)                     0 (0-2.0)                 0.405
Time to normal bilateral air entry, days                                  2.5 (2.0-3.0)               3.0 (2.0-5.0)              0.151
Time to resolution of fever, hours                                         10.0 (4.0-27.0)          41.6 (17.0-72.0)          <0.001
Days in Hospital, days, mean (SD)                                              3.8 (1.3)                      6.1 (3.2)                <0.001
Zinc levels, mg/dL, mean (SD)                                                                                                                                

Baseline                                                                                        75.0 (21.1)                  76.6 (22.6)               0.767
End of study                                                                               113.5 (29.9)c               89.4 (21.5)c             <0.001

Zinc deficiency, n (%)                                                                                                                                               
Baseline                                                                                          10 (31.3)                     12 (37.5)                 0.793
End of study                                                                                      0 (0)                         4 (12.5)                  0.113

Data were presented as median (interquartile range), unless otherwise indicated. aTime to cessation of ALRI: time interval from enrolment to
absent of tachypnea, chest in-drawing, abnormal pulmonary auscultation, hypoxemia and any danger signs. bDisappearance of tachypnea: res-
piratory rate <50/minute in aged 2-12 months or <40/minute in children aged >12 months. cSignificant differences from the baseline within
each group (P<0.001).
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The results of a study by Basnet et al.,13 in
which zinc sulphate (10-20 mg/day) supple-
mentation was used on Indian children with
severe ALRI (pneumonia), showed a
marginal reduction in the time to the cessa-
tion of the disease and in the risk of treat-
ment failure. Brooks et al.11 showed that the
zinc supplementation of 20 mg/day, in the
form of zinc acetate, reduced the duration of
hospitalization and accelerated the recovery
time from severe ALRI (pneumonia) in
Bangladeshi children. A number of previous
studies found no beneficial effects of zinc
supplementation on ALRI in children.5,14,15

Bose et al.14 studied the efficacy of zinc sul-
phate (20 mg/day) supplementation in
Indian children with severe ALRI (pneumo-
nia). The study failed to demonstrate the
significant clinical benefits of the adjuvant
therapy or the duration of hospitalization.
Chang et al.15 found that giving zinc glu-
conate supplementation (20-40 mg/day) to
indigenous Australian children had no clin-
ical benefit for the recovery from the symp-
toms, or on the duration of hospitalization.
Instead, they found that children who were
given zinc supplements had an increased
risk of readmission with ALRI. In a study
by Bansal et al.,5 it was found that zinc glu-
conate supplementation (20 mg/day) in
Indian children with ALRI did not reduce
the recovery time or the duration of hospi-
talization. 

The difference in the outcomes of our
findings and those reported by other authors
can be attributed to the different forms and
dosages of the zinc supplements used. The
dosage of zinc in the present study was
approximately 2-3 times the recommended
daily allowance for the treatment of zinc
deficiency.20 Inorganic zinc, such as zinc
sulphate, has a low bio-availability and
there is a higher incidence of gastrointesti-
nal side effects. The experimental evidence
demonstrates that zinc, as an organic com-
plex, is absorbed better than zinc, as an
inorganic complex.21 However, the
bioavailability of various forms of organic
zinc complexes varies .The present study
used zinc bis-glycinate, which is a new
chelate that is formed by two glycine
molecules bound to a zinc cation and which
results in a double heterocyclic ring com-
pound. A previous study has  shown that
zinc bis-glycinate, as used in this study, is
safe and has a higher bioavailability than
other organic zinc.22 This 1:2 metal to lig-
and ratio limits the inhibition of metal
absorption by dietary components and is not
involved in oxidative reactions.23 The
chemical form of zinc determines its
bioavailability and, hence, the amount that
is absorbed and assimilated from the
intestines after digestion. Zinc is found as

organic complexes in meat products, and as
inorganic salts in plant foods.24,25 However,
no isotopic studies have been carried out to
assess the bioavailability of these different
forms of zinc. The chelation of zinc to
amino acids is known to improve the
bioavailability of zinc, as a result of its
increased solubility, in comparison to the
inorganic forms of zinc, such as zinc sul-
fate.26 Furthermore, the administration of

amino acid chelates minimizes symptoms,
such as nausea and vomiting, epigastric
pain, abdominal cramps and diarrhea,
which have sometimes been reported during
zinc supplementation.27

The prevalence of low-serum zinc level
in hospitalized Thai children with ALRI
was around 1/3 (34.4%). This finding is
consistent with studies in other countries
that found low serum zinc levels in ALRI

                             Article

Figure 1. Study flowchart and enrolment.

Figure 2 Kaplan-Meier survival curves for time to cessation of acute lower respiratory
tract infection (ALRI).
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children.6-9 Low serum zinc levels were
observed in Nigerian children that were
hospitalized with ALRI, compared to the
healthy controls. This difference may be
attributed to a pre-existing state of zinc
deficiency and its negative effects on the
immune system of children.6 Nevertheless,
even well-nourished Bangladeshi children
with ALRI showed lower serum zinc levels,
compared to the healthy controls,8 thus sug-
gesting that zinc deficiency could impact
their susceptibility to ALRI. Our study did
not compare the zinc levels of ALRI
patients with those of healthy children,
since we were focused on defining the
impact of zinc supplementation on the clini-
cal outcome of ALRI; however, a further
cohort study, which compares ALRI
patients with normal control children,
would be useful to specify the relationship
between zinc deficiency and ALRI. 

The mechanism by which zinc supple-
mentation improves the symptoms of ALRI
is unknown. Theoretically, zinc is essential
for protein synthesis and cell growth, and it
plays a critical role in maintaining the
integrity of the immune system and respira-
tory cells during inflammation mucosal
resistance.3,16,28 It activates several zinc-
dependent enzymes and transcription fac-
tors, which are the gene expression of inter-
leukin and interleukin receptors, as well as
antioxidant and anti-inflammatory activi-
ties, thus promoting a direct anti-viral activ-
ity and an effect on the immune-mediated
production of interferon.3,29 In respiratory
infections, zinc deficiency may exacerbate
the inflammation and cellular damage of the
airway, and zinc supplementation in chil-
dren may reduce the inflammation, lower
the airway obstruction and shorten the dura-
tion of chest in-drawing, the high respirato-
ry rate and hypoxia.11 Furthermore, zinc
deficiency affects the antibody-mediated
responses to infection, which are deter-
mined by avoiding the colonization and
phagocytosis of encapsulated bacteria.30

Based on this evidence, it is conceivable
that increasing the zinc levels during ALRI
contributes to the improved clinical out-
comes. Thai children who have an estimat-
ed risk of zinc deficiency that is higher than
40%16 may benefit from zinc supplementa-
tion, not only to increase the dietary uptake
of micronutrients, but also to improve their
recovery from illness. Although other stud-
ies will better clarify the role of zinc supple-
mentation for the management of ALRI, our
positive results have indicated that if zinc
intake is administered from when a patient
is admitted to hospital, it may be useful for
accelerating the recovery of patients.

This study had some limitations. The
treatment and the decisions on discharge

were managed by attending physicians,
whose attitudes were different and often
confusing. However, to minimize the poten-
tial discrepancies, we considered the clini-
cal signs, for example, the  respiratory rate,
the temperature, chest in-drawing, ausculta-
tion, and oxygen saturation, as the primary
endpoints. Secondly, we did not assess and
control the dietary intake of zinc during the
study. Finally, we used a broad definition of
ALRI and we did not classify the etiology
by conducting blood cultures.

Further studies would be helpful to
determine the optimal dosage required and
to establish whether zinc supplementation
could be useful to enhance the recovery and
improve the clinical outcomes, even in chil-
dren who are not affected by a zinc defi-
ciency.

Conclusions
This randomized study indicated that

zinc supplementation improved the recov-
ery of Thai children with ALRI and reduced
their hospital stay, compared to the placebo
group. Our preliminary data has paved the
way for further studies to establish the opti-
mal dosage and the schedule for zinc sup-
plementation, in an ALRI setting.
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