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Effect of zinc supplementation as an adjunct in
the treatment of pneumonia in children: a meta-
analysis
Jacqueline Doctor-Bernabe, MDa;  Isaac David E. Ampil II, MD, MScb and  Gyneth Lourdes G. Bibera, MDa

Abstract
Introduction  This meta-analysis was done to evaluate the efficacy of zinc supplementation as
adjunct to antibiotics in decreasing the duration of resolution of tachypnea, time to recovery, and
length of hospital stay of pneumonia in children 2 to 59 months.
Methods This was a meta-analysis of randomized, blinded, placebo-controlled intervention trials.
The studies for inclusion were identified from several international and local search engines and
journal hand search. Included studies were appraised for validity.  Statistical analysis of the data was
done using Review Manager Version 5.2. Summary of mean difference and 95% confidence interval
for each outcome variable were estimated using a random-effects model in the presence of
significant heterogeneity. Tests for heterogeneity were computed using tau-square and chi-square.
Results There was no difference in children who received elemental zinc as adjunct to antibiotics
in terms of decreasing the duration of resolution of tachypnea (P = 0.48, 95% CI -13.76, 6.41), time
to recovery (P = 0.11, 95% CI -10.18, 1.00) and length of hospital stay (P = 0.05, 95% CI -11.54, 0.04).
Conclusion  This study showed that there was no significant evidence for the efficacy of zinc
supplementation as an adjunct in the treatment of pneumonia in children despite including newer
studies for analysis.
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he worldwide incidence of pneumonia has been
    estimated to be 156 million cases each year in
children less than five years, of  which approximately
20 million cases were severe enough to require
hospital admission.1 More than 95% of all episodes
of clinical pneumonia in young children globally
occur in developing countries.1 In the Philippines,
pneumonia remains in the list of the leading causes

T of  morbidity and mortality.  Data gathered by the
Department of Health in 2005 showed pneumonia
as the top cause of morbidity in all ages.2 It ranked
third among the leading causes of infant mortality
accounting for 8.9 per 1000 population, and first
among the leading causes of child mortality in
children aged 1 to 4 years, equivalent to about 23.2
per 100,000 population.2

Zinc deficiency in the developing countries places
children at increased risk of illness and death from
infectious diseases.3 Several well-designed,
randomized, and controlled trials on zinc
supplementation in young children have been shown
to lower mortality and morbidity due to infectious
disease. Reported studies on zinc have been shown
to prevent pneumonia,4-7 and prevent and treat
diarrhea in children.6,8-10  Based on the Philippine
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Pediatric Society 2004 Clinical Practice Guidelines
in Pediatric Community-Acquired Pneumonia, zinc
supplementation (10 mg for infants and 20 mg for
children beyond two years  of age given for a total
of 4 to 6 months) may be administered to prevent
pneumonia; this is a Grade A recommendation.11

Studies appraising the impact on zinc
supplementation as an adjunct in the treatment of
pneumonia have shown variable results. Two of  the
published meta-analysis12,13 on the efficacy of zinc as
an adjunct in treatment of pneumonia concluded that
zinc is not effective in the outcomes they measured.
This necessitated a systematic review that would
include available, newer relevant studies in addition
to those in the previous meta-analyses12,13 to determine
the role of zinc as an adjunct treatment for
pneumonia in pediatric patients aged 2 to 59 months.

The objective of this study was to evaluate the
efficacy of zinc supplementation, as an adjunct to
antibiotics, in decreasing the duration of  tachypnea,
period of  time to recovery, and length of  hospital
stay of pneumonia in children aged 2 to 59 months.

Methods
This is a meta-analysis of published and unpublished
studies on the efficacy of zinc supplementation, as
an adjunct to antibiotics, in decreasing the duration
of  tachypnea, period of  time to recovery, and length
of hospital stay of pneumonia in children aged 2 to
59 months.

Identification of studies

A comprehensive literature search was conducted
using electronic bibliographic databases - PubMed
and the Cochrane Library - including articles cited
from 1981 up to November 25, 2012. The studies
considered for possible inclusion in this meta-analysis
were identified using the following MeSH terms:
(“pneumonia”[MeSH Terms] OR “pneumonia”[All
Fields]) AND ((“zinc”[MeSH Terms] OR “zinc”[All
Fields]) AND (“therapy”[Subheading] OR
“therapy”[All Fields] OR “treatment” [All Fields]
OR “therapeutics”[MeSH Terms] OR “therapeutics”
[All Fields)) AND Randomized Controlled
Trial[ptyp]. Additional studies were obtained through
hand search of bibliographic citations of all the
articles selected for inclusion in the analysis. A search
of locally published clinical researches was also
conducted using the Herdin Neon Database from

1999 to 2006 and PIMEDICUS database of the
University of the Philippines College of Medicine
Library from 2001 to 2010. Search for unpublished
local trials was also done by inquiring from the
department’s pediatric pulmonologist. Two authors
reviewed the titles and abstracts independently to
identify controlled studies conducted in developing
countries in which supplemental zinc was
administered, and its effect on the recovery from
pneumonia.

Inclusion criteria

Studies were considered for inclusion in the meta-
analysis if they met the following criteria:

1. The study was a randomized, placebo-controlled
trial in which the treatment and control groups
were enrolled concurrently in a hospital-based
setting;

2. The subjects were children between 2 to 59
months of age diagnosed with severe pneumonia
with no co-morbidities;

3. The subjects were given antibiotics of any class
along with daily supplemental zinc during the
acute phase of pneumonia;

4. The outcomes measured were duration of
tachypnea until resolution, period of time to
recovery, and length of  hospital stay.

Review of studies and extraction of summary data

Once the final set of studies for inclusion in the
analyses was established the authors independently
appraised the included studies for validity using
“Evidence-Based Medicine User’s Guide for
Appraisal of an Article on Therapy”
(www.apebm.com). The randomized controlled trials
were scored based on the questions as follows:

1. Was the study randomized?
2. Was follow-up of  subjects adequate and complete?
3. Was there an intention to treat analysis?
4. Was there blinding?
5. Were baseline characteristics similar?
6. Were groups treated equally?

The article was classified as “A” if  numbers 1 to
6 were all answered “yes”; “B” if  numbers 1, 2, 3,
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were answered “yes” but there was at least one “no”
for numbers 4, 5 , 6; and “C” if there was at least
one “no” numbers 1, 2, 3. Data extraction was done
independently and any conflicts were resolved by a
third party.

Analysis of data

Statistical analysis of the data was done using
Review Manager Version 5.2. The summary of  mean
difference and 95% confidence interval for each
outcome variable were estimated using a random-
effects model when there was significant heterogeneity.
The tests for heterogeneity were computed using
tau-square and chi-square.

Results
The search of PubMed and the Cochrane Library
yielded 27 studies; two more were obtained by hand
search. From the PIMEDICUS database, two studies
were identified while none was found from Herdin
Neon Database. The results of  the search are
summarized in Figure 1.

Description of studies

Seven studies up to 2000 were included in the
analysis. The characteristics of  these studies, including
their appraisal, are shown in Table 1. They had the
same study design. Six studies14-19 included only
patients with severe pneumonia, while one study20

included non-severe pneumonia. Six14-19 out of the
seven studies, defined severe pneumonia as respiratory
rate of more than 50 breaths per minute for children
less than 12 months or more than 40 breaths per
minute for children older than 12 months, or with/
without lower chest indrawing (LCI) and associated
with either crepitations upon auscultation and/or
presence of one or more of the following danger signs:
inability to drink or feed, lethargy or marked
irritability or central cyanosis. One study20 defined it
as a child with LCI but without general danger signs
including inability to drink/breastfeed, persistent
vomiting, convulsions, lethargy, or unconsciousness.
Zinc sulfate was administered in four studies15,18-20

while two studies16,17 used zinc acetate and one14 used
zinc gluconate. A maximum of  20 mg/day was given
from the time of enrollment. Duration of intervention
varied in seven studies. Blinding was done in all of
the trials.

Figure 1.  Studies excluded and included in the meta-analysis.
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Table 1.  Characteristics of included studies.

Authors Patients Intervention Control Outcome Method Validity
Score

Bansal, et al. 2011 2-24 months Zinc 20mg OD Placebo Duration of RCT A
With severe For 5 days  symptoms, Triple-blind
pneumonia length of
Consent hospitalization

Bose, et  al. 2006 2-23 months Consent Zinc Placebo Duration of RCT A
With severe 10mg BID symptoms, Double-blind
pneumonia while admitted length of

hospitalization

Brooks, et al. 2004 2-23 months Zinc 10mg BID Placebo Duration of RCT A
With severe until discharge symptoms, Double-blind
pneumonia length of
Consent hospitalization

Mahalanabis, et  al. 2004 2-24 months Zinc 10mg BID Placebo Time to RCT A
With severe for 5 days recovery Double-blind
pneumonia
Consent

Valavi, et  al. 2011 Between 2mg/kg/day in Placebo Duration of RCT A
3-60 months 2 divided symptoms, Double-blind
With severe doses max of length of
pneumonia 20mg/day for 5  hospitalization,
Consent days Time to recovery

Valentiner-Branth, et al.  2010 2-35 months 10mg per day Placebo Duration of RCT A
With severe - 2 to 11 months symptoms, Double-blind
and nonsevere 20mg per day Time to recovery,
pneumonia - >12 months Treatment failure
Consent for 14 days

Basnet, et  al. 2012 2-35 months 10mg per day Placebo Duration of RCT A
With severe - 2 to 11 months symptoms, Double-blind
pneumonia 20mg per day Time to recovery,
Consent - >12 mo for Treatment failure

14 days

Effect of  zinc on duration of  resolution of  tachypnea

Zinc supplementation to standard antibiotic
therapy in children with severe pneumonia did not
show a significant effect on the duration of resolution
of  tachypnea compared to the control group. The
pooled mean difference of 4 studies with 663 subjects
was -3.67 (95% CI -13.76, 6.41). There was significant
heterogeneity; use of a random-effects model showed
no significance (P = 0.48) as seen in Figure 2.

Effect of  zinc on period of  time to recovery

In children with severe pneumonia, zinc
supplementation did not show any significant effect
in the time to clinical recovery compared to control.
The pooled mean difference of three studies with 885
subjects was -4.59 (95% CI -10.18, 1.00). There was
significant heterogeneity; a random effects model
showed no significance (P = 0.11) as seen in Figure
3.
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Figure 2. Forest plot of Comparison: I. Zinc Supplementation versus placebo, outcome: Duration of resolution of tachypnea
(respiratory rate of > 50 breaths per minute) in pneumonia.

Figure 3. Forest plot of Comparison: I. Zinc Supplementation versus placebo, outcome: period of time to recovery in
pneumonia.

Figure 4. Forest plot of Comparison: I. Zinc Supplementation versus placebo, outcome: length of hospital stay in pneumonia.

Effect of  zinc on the length of  hospital stay

Valavi showed that there was a shorter hospital
stay in the zinc-treated group than the placebo group
with a mean hospital stay of 126.7 hours versus 137.7
(P < 0.001). The study of Brooks also showed
decreased duration of hospital stay - 5 (4.8 to 5.5)
and 6 (5.1 to 6.1) days for the zinc and placebo groups,
respectively. However, the studies of  Bansal, Bose and
Valentiner–Branth found that there was no difference
in the length of  hospital stay. The pooled mean
difference for five studies with 835 subjects was -.5.75
(95% CI -11.54, 0.04). There was significant
heterogeneity; a random effects model showed no
significance (P = 0.05) as seen in Figure 4.

Discussion
Zinc plays an important role in the development and
maintenance of host defense against infections.21,22 It
is an essential micronutrient for human growth and
immune function. Zinc deficiency impairs overall
immune function and resistance to infection.23

Therefore, zinc supplementation may have a positive
impact on the outcome of infectious diseases. Its
therapeutic benefit in diarrhea has been well-
documented in a Cochrane review of 24 trials which
showed that it shortened the recovery time in children
with acute or persistent diarrhea in ages one month
to five years.24 Furthermore, it has been shown that
routine zinc supplementation lowers the risk of acute
respiratory infections and clinical pneumonia in
children.25
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Baseline serum zinc levels in children with
pneumonia were measured at the time of recruitment
in the studies. Since serum zinc values decrease
during an acute phase of infection, the baseline levels
taken at the time of recruitment may not reflect the
true underlying zinc status while they do not have
the illness. Differences in the prevalence of zinc
deficiency in the study populations may have
implications on the role of adjuvant zinc therapy in
the treatment of pneumonia.12

The results of this meta-analysis indicate that zinc
supplementation as an adjunct to standard antibiotics
has no significant effect on clinical recovery in
children with severe pneumonia in general. Analysis
of data from the studies gathered does not show any
significant impact of the intervention on the duration
of tachypnea, time of recovery and length of
hospitalization. Moreover, the results showed
significant heterogeneity.

Although this meta-analysis achieved its aims,
there were some unavoidable limitations. This meta-
analysis focused on four databases and a hand search
of all bibliographic citations to identify studies to be
included in the analysis.

This meta-analysis shows that there is no
significant evidence for the efficacy of zinc
supplementation as an adjunct in the treatment of
acute pneumonia in children by reducing the duration
of tachypnea, time to recovery of and length of
hospital stay despite including newer studies for
analysis. Since there are ongoing trials12 which will
be available in the near future, these results will
contribute in eliciting the efficacy of zinc
supplementation as an adjuvant treatment in
childhood pneumonia. A large scale randomized,
placebo-controlled trial must be conducted to
evaluate the efficacy of zinc supplementation in the
treatment of acute pneumonia in children less than
five years of age especially in developing countries
where zinc deficiency is common.
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