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Abstract

Background: There is disagreement about the use of zinc and synbiotics in improving the
effectiveness of antibiotics in the treatment of bacterial pneumonia in children or reducing the side
effects of this treatment. The aim of this study was to evaluate the interventional effects of synbiotics
and zinc sulfate on reducing clinical symptoms and the average duration of treatment in children
suffering from bacterial pneumonia.

Methods: This study was a randomized clinical trial with a parallel-group. The participants included 1
month to 18 years children who were admitted to Sabzevar Heshmatieh Hospital with fever, cough,
and respiratory distress with a diagnosis of bacterial pneumonia. They were assigned to the three
groups of antibiotic only, antibiotics/synbiotics and antibiotics/zinc, randomly. Clinical symptoms
including fever, faster respiration rate per minute (Tachypnea), retraction (subcostal, intercostal,
suprasternal, and nasal flaring), crackles, wheezing, cough, and gastrointestinal side effects (diarrhea)
were recorded on arrival and daily until discharge and compared at a significance level of 0.05.

Results: Overall, there was no significant difference between the patients' clinical symptoms (fever,
respiration rate per minute, subcostal, intercostal and suprasternal retraction, and nasal flaring),
crackles, wheezing, cough, and gastrointestinal side effects (diarrhea) in the three groups.

Conclusion: The results of this study could not show any clinical benefit for prescribing zinc or
synbiotics in combination with standard antibiotic therapy in the treatment of children and infants, and
they could not reduce the side effects of this treatment.
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1- INTRODUCTION

Pneumonia is an inflammation of the
lung parenchyma that is most often caused
by microorganisms. However, many non-
infectious causes such as food aspiration,
stomach acid, foreign body, hydrocarbons,
and allergic reactions can also cause
pneumonia (1). Pneumonia is the most
common cause of death in children
worldwide, especially in developing
countries, and each year causes about 4
million deaths among children (2-4).
Annually, 1.5 to 2.5 percent of infants
under one year of age and 3 to 4 percent of
children under 5 suffer from pneumonia in
the United States. The World Health
Organization (WHO) estimates that 4
million deaths from pneumonia occur
among children annually, with half of
these deaths occurring in children under
one year of age (5, 6). It is reported that
the most common season of pneumonia is
winter and risk factors such as the history
of asthma in children, parental smoking in
the child's environment, poor economic
situation, use of fossil fuels at home, and
indoor or outdoor air pollution are
predisposing factors increasing pneumonia
(7, 8). The most common bacterial agent in
children between the ages of 3 weeks and
4 years is Streptococcus pneumonia
(pneumococcus). In children with 5 years
of age or older, Mycoplasma pneumonia
and Chlamydia pneumonia are the most
common bacterial pathogens.
Streptococcus pneumonia, Haemophilus
influenzae, and Staphylococcus aureus are
the leading causes of hospitalization and
death from bacterial pneumonia in children
in developing countries (9).

Respiratory infections, especially lower
respiratory tract infections such as
bronchitis and pneumonia, have multiple
and sometimes irreversible effects on the
health system; and the economic and social
effects of these infections are among the
most important challenges of public health
because it causes high costs of treatment
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and hospitalization, absenteeism from
school, and loss of working days on the
side of the parents (10).

A wide range of etiological factors,
widespread inappropriate  use  of
antibiotics, increased bacterial resistance,
lack of access to vaccines for many viruses
and bacteria challenge the effective and
appropriate treatment of this disease (11,
12). This has reduced the sensitivity to
common antibiotics and created multidrug
resistance in children (13). Today, in
addition to attempts to introduce the next
generation of antibiotics to counteract this
resistance, the use of new therapies such as
the simultaneous use of synbiotics or zinc
has been considered.

Since the introduction of probiotics by
Metchnikoff in the early 1990s, these
compounds have been increasingly
considered in improving the function of
various body systems. According to the
World Health Organization (WHO), and
the Food and Agriculture Organization of
the United Nations (FAQO), probiotics are
living  microorganisms  that  when
consumed in sufficient quantities as part of
the food, have beneficial effects through
the intestinal flora on the health of the
host. These compounds are classified by
the Food and Drug Administration as
GRAS? compounds and are used in
children's food formulations in some
developed countries. Different strains of
probiotic microorganisms can be used in
any dose alone or in combination with
other  beneficial health supplements
(prebiotics and vitamins), or antibiotics
(14).

Probiotics regulate the microbial flora of
the small intestine or regulate microbiota
in other parts of the human body. They
improve systemic and local immunity and
compete with invasive pathogens and
recover microorganisms that ensure the
safety and health of the host. Numerous

2 Generally Recognized As Safe
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studies show the benefits and safety of
using probiotics in childhood (15, 16). The
effects of probiotics taken together with
antibiotics on the prevention and treatment
of antibiotic-related diarrhea in children
with pneumonia have not been fully
investigated (14, 17). This could provide a
good opportunity to study the effect of the
simultaneous prescription of probiotics
with antibiotics in the treatment of
bacterial  pneumonia  in  children.
Absolutely, one of the aspects of the use of
probiotics that is considered today is their
ability to prevent ventilator-associated
pneumonia (18). There is serious
disagreement about the role of this
supplement in the prevention of Hospital-
acquired infection or nosocomial infection
(19) because there is evidence of
Septicemia following probiotic treatment,
especially in the field of immune
deficiency or prematurity (20, 21).

Malnutrition is associated with an
increased prevalence and severity of
pneumonia and plays an important role in
pneumonia  mortality. The possible
mechanism of this effect is a decrease in
the immune capacity that occurs during
malnutrition. Decreased immune capacity
in malnourished children may be due to
zinc deficiency, which in particular leads
to impaired cellular immunity (22-24).
There is strong evidence for an association
between zinc deficiency and childhood
infections. Adequate zinc supplementation
has been shown to significantly reduce the
prevalence of lower respiratory tract
infections and diarrhea (25-27). In
developing countries, daily oral zinc (10
mg for children under 12 months, and 20
mg for children of 12 months and older)
has been reported to reduce mortality from
severe clinical pneumonia (1). However, to
date, no comprehensive study has been
performed on the effect of antibiotic-
administered zinc on reducing clinical
symptoms and length of hospital stay in
children with bacterial pneumonia. In
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addition to investigating the interventional
effect of oral synbiotics, this could provide
a good opportunity to reduce the clinical
symptoms and speed up the treatment of
children with bacterial pneumonia. The
aim of this study was to evaluate the
interventional effects of synbiotics and
zinc sulfate on reducing clinical symptoms
and the average duration of treatment in
children with bacterial pneumonia.

2- MATERIALS AND METHODS
2-1. Study design and population

This study was a randomized clinical
trial with a parallel-group in which infants
and children with emergency or elective
hospitalization in Heshmatieh Hospital in
Sabzevar were diagnosed with pneumonia
in the autumn of 2019 as well as the winter
and spring of 2020. Infants and children
between the ages of one month and 18
years, based on clinical, radiographic, and
laboratory findings, including left shift
leukocytosis or high ESR® and CRP“or
lung involvement on radiography, with a
diagnosis of moderate up to very severe
bacterial pneumonia, isolated from patients
with atypical and viral pneumonia were
included in the study. The exclusion
criteria  were having a history of
underlying diseases such as cystic fibrosis,
immunodeficiency, chronic heart disease,
developmental disorders, failure to thrive,
and legal guardianship dissatisfaction.
Furthermore, if the patient refused to
complete the treatment and any side effects
occurred during the study, he/she was
excluded from the study.

The sample size was estimated at 41
people based on similar studies and taking
into account the means of 32 and 40, the
standard deviations of 3 and 4, a = 0.05,
and B = 80%; and taking a 10% drop in the
number of people in each group the sample
size was determined as 45 people.

3 Erythrocyte Sedimentation Rate
4 C-reactive protein
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Available sampling was performed among
patients referred to Heshmatieh Hospital.
The assignment of patients to study groups
was done by permutation  block
randomization with 1: 1: 1 blocks.

The procedure was as follows: the letters
A, B, and C were removed from the
envelope by drawing lots and were
accidentally removed from the envelope,
and then the other patients were assigned
to the groups by fixed permutations
(according to the referral number). In this
study, the researcher and the physician
treating the patient (as the person
evaluating the response to treatment) were
unaware of the study groups and this study
was a double-blind clinical trial.

2-2. Methods

The three groups of the study included:
The first group (control group) received
antibiotic treatment alone for at least 5-7
days. The mentioned antibiotic treatment
protocol was also performed in the second
and third interventional groups. The
second group received antibiotics (similar
to the first group), along with synbiotics.
The type, amount, and method of taking
synbiotics varied according to the age of
the child. For children under two years of
age, 5 drops of PedilLact oral drops made
by Zist Takhmir Company were used daily
for 5 days. The 15 ml oral probiotic drops
contain probiotic strains of 10° CFU® and
prebiotic  fructooligosaccharides.  For
children over 2 years old, KidiLact
synbiotic made by Zist Takhmir Company
was used 1 sachet daily for 5 days, which
was consumed with water, juice, or milk
according to the patient's taste, 2 to 4 hours
after antibiotic taking. KidilLact contains
high levels of 7 strains of probiotic
bacteria (10° CFU)®, including the

5 Bifidobacterium infantis, Lactobacillus
rhamnosus, Lactobacillus reuteri

® Lactobacillus casei, Lactobacillus acidophilus,
Lactobacillus rhamnosus, Lactobacillus
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pediatric Bifidobacterium infantis strain,
along with the prebiotic
fructooligosaccharide. The third group
received a prescription of antibiotics
(similar to the first group), along with zinc
sulfate syrup. The dose of 10 mg/day
elemental zinc was used for children under
1 year, and 20 mg/day for children over 1
year for 5 days.

To assess the outcome, the patients'
clinical symptoms including fever, the
respiratory rate per minute to diagnose
tachypnea, retraction (subcostal,
intercostal, suprasternal), nasal flaring,
crackles, wheezing, cough, and
gastrointestinal side effects such as
diarrhea  were  evaluated  through
examination, by a person who was not
aware of the type of treatment. Results of
the examination were recorded in the
relevant table on arrival and daily until
discharge.

2-3. Ethical Consideration

The used method was approved by the
ethics committee of Sabzevar University
of Medical Sciences with the code
IR.MEDSAB.REC.1398.072 and its
protocol was registered in the Iranian trial
system (IRCT20190611043869N1).
Written informed consent was obtained
from the children's legal guardians prior to
enrollment.

2-4. Statistical Analysis

Mean (standard deviation) was used to
describe quantitative variables in terms of
conditions, and  frequency  report
(percentage) was used for qualitative
variables. Chi-square test or Fisher's exact
test was used to compare qualitative
factors between the study groups. Then, if
normal, to compare the mean of the
quantitative outcomes among the three
groups, analysis of variance was used and
if the data were not normal, its

bulgaricus, Bifidobacterium infantis,
Bifidobacterium breve, Streptococcus thermophilus

15032



Synbiotic or Zinc supplementation in the treatment of bacterial pneumonia

nonparametric equivalent, Kruskal-Wallis,
was performed. For data analysis, SPSS
software version 14 was implemented, and
the value of P-value <0.05 was considered
statistically significant.

3- RESULTS

A total of 135 people were randomly
assigned to the three study groups (Chart
3-1). At research baseline, no significant
difference was observed among the basic
characteristics of patients in terms of
gender (p = 0.811), white blood cell count
(p = 0.120), neutrophil (p = 0.071), ESR
level (p = 0.422), body temperature (p =
0.818), the number of breaths (p = 0.159)
and the type of lung lesion in chest x-ray
(p = 0.710) (Table 1). The CONSORT
diagram shows the phases of investigation
progress on the patients entering the study

(Fig. 1).

Table-1: Characteristics of the patients

The studied groups were not significantly
different in terms of the changes in body
temperature and respiration rate of the
patients in different age ranges, in any of
the compared intervals. (Figures 2 and 3)

The studied groups were not significantly
different in terms of the different clinical
symptoms in different age ranges (Tables
2-6).

The mean duration of hospitalization in
patients in the antibiotic group was
5.7+0.75 days; in patients in the antibiotic
group with synbiotics it was 6.1 + 1.4
days, and in patients in the antibiotic group
with zinc it was 5.9+ 1.3 days. No
significant difference was found among
the means of the studied groups (p =
0.192).

VEITEIEE SD flriean SgB;mPelzn SgBi T\/Izegn PV
Leukocytes (x10%) 15+ 2 17+5 16 + 3 0.120
Neutrophils (%) 64.4+10 69.4 +8 66.9 + 10 0.071
ESR (mm/hr) 45.6+13 459 + 23 50.7+21 0.422
Fever (C") 38.8+36.6 | 38.8+0.51 | 38.7+0.53 0.818
Respiratory Rate (n/min) 47.3+12 51.1+13 522 +12 0.159
Sex (frequency %)
Male 25(55.6) 26(57.8) 2(51.1) 0.811
Female 20(44.4) 19(42.2) 22(48.9)
Chest Radiography
Normal 1(2.2) 3(6.7) 3(6.7)
Lobar density 38(84.4) | 38(84.4) 39(86.7) 0.071
Other 6(13.3) 4(8.9) 3(6.7)
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Allocation

Follow-up

Analysis

Screened patients
n=247
Patients with no eligibility cnteria "
n=74
Eligible patients
n=173
Viral OF At\/DIC PR n=51 Excluded patients: n=28
Neurodevelopmentql Delay n=4
Cystic Fibrosis n=2 Discharge from the hospital n=21
Congen:tal heart diseise n=3
Failure to Thrive n=3 Revoked Consent n=7
Asthma n=11
Il I

Allocated 10 anubiotic alone (n=45)
* Received allocated mtervention (n=45)
* Did not received allocated intervention (n=0)

|

* Lost to follow up (n=0)
* Discontinued intervention (n=0)

|

Analyzed (n=45)
+ Excluded from analysis (n=0)

Allocated to antibiotic + zin< (n=45)
* Received allocated intervention (n=45)
* Did not received allocated ntervention (n=0)

l

Allocated to antibiotic + PediLact (n=45)
* Received allocated intervention (n=45)
* Did not received allocated intervention (n=0)

* Lost to follow up (n=0)
* Discontinued intervention (n=0)

I

* Lost to follow up (n=0)
* Discontinued intervention (n=0)

Analyzed (n=45)
* Excluded from analysis (n=0)

Analyzed (n=45)
+ Excluded from analysis (n=0)

Fig. 1: CONSORT chart on the phases of investigation progress on the patients entering the study
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Fig. 2: Overall Body temperature changes in different age ranges, A: 1-3, B: 3-12, C: 12 - 36,
D: 36 — 72, and E: 72 - 120 months.

4- DISCUSSION

The results of the present study
revealed that except for a significant
reduction in the number of breaths as well
as wheezing in the middle of the
intervention process in the antibiotic group
only [number of breaths: on the first, third,
fourth, and fifth day and wheezing on the
first day], other clinical symptoms of the

patients including  fever, subcostal
retraction, intercostal retraction,
suprasternal retraction, nasal flaring,

crackles, wheezing and cough along with
gastrointestinal side effects (diarrhea) were
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the same among the study groups at
different times.

In a clinical trial, Bagri et al. (2017)
examined 476 children aged 2-24 months
with pneumonia in one of the groups of
antibiotic treatment alone or antibiotics in
combination with zinc. In this study, as in
the present study, the researchers did not
report any significant clinical benefit for
adding zinc to the antibiotic regimen of
children with pneumonia, although they
reported a non-significant tendency to
early recovery for patients receiving zinc
(28).
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Fig. 3: Changes in the respiration rate in different age ranges, A: 1-3, B: 3-12, C: 12 - 36, D:
36 — 72, and E: 72 - 120 months.

In another study, consistent with the
results of the present study, Bose et al.
(2006) did not confirm the beneficiality of
adding zinc supplementation to the
pneumonia treatment regimen in children.
In their clinical trial, they treated 2-23
months old Indian children  with
pneumonia with oral zinc and placebo
during hospitalization and at the same time
with antibiotic therapy, and observed that
in terms of duration of tachypnea, hypoxia,
eating disorders, lethargy, and length of
hospitalization there is no difference
between the two groups (29).

Int J Pediatr, VVol.9, N.12, Serial N0.96, Dec. 2021

In another study, Huai et al. in 2018, in a
large clinical trial, randomly treated 600
children and infants 2-5 months old with
severe pneumonia with an antibiotic
regimen with or without zinc. The rate of
treatment failure in the two groups was the
same and the time until complete recovery
of symptoms was similar in the two
groups. Their results were similar to those
of the present study (30).
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Table-2: Frequency of different clinical symptoms in the three groups in the age range of 1-3

months
Symptoms Groups 0 1 2 3 4 5 6 7 8 9
Ab
SCR? Ab+syn | 7(100) | 7(100) | 6(85.7) | 6(85.7) | 3(42.9) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 5(100) | 5(100) | 2(40) 2(40) 0(0) 0(0) 0(0)
P value 0.152 0.152 | 0.205
Ab
ICR? Ab+syn | 6(85.7) | 4(57.1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 3(60) 1(20) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pvalue | 0.364 0.293
Ab
SSR? Ab+syn | 1(4.3) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 1
Ab
Cough Ab+syn | 7(100) | 7(100) | 7(100) | 7(100) | 7(100) | 5(100) 3(100) | 3(100) | 1(100) | 1(100)
AB+Zn | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) 2(100)
P value
Ab
) Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Nasal Flaring
AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value
Ab
Wheezing Ab+syn | 3(42.9) | 3(42.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 2(40) 2(40) 1(20) 1(20) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 1 1 0.417 0.417
Ab
Crackle Ab+syn | 7(100) | 7(100) | 7(100) | 7(100) | 7(100) 4(80) 1(33.3) | 1(33.3) 0(0) 0(0)
AB+Zn | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) 2(100) 0(0) 0(0) 0(0)
P value 1 0.400 0.500
Ab
Diarthea Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 1(20) 1(20) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pvalue | 0.417 0.417
7 Subcostal Retraction
8 Intercostal Retraction
9 Suprasternal Retraction
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Table-3: Frequency of different clinical symptoms in the three groups in the age range of 3-

12 months
Symptoms Groups 0 1 2 3 4 5 6 7 8 9
Ab 12(100) | 12(100) | 4(33.3) | 4(33.3) | 2(16.7) 0(0) 0(0) 0(0) 0(0) 0(0)
SCR Ab+syn | 11(100) | 11(100) | 4(36.4) 4(36.4) 2(18.2) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 16(100) | 16(100) | 5(31.2) | 5(31.2) | 2(12.5) | 2(28.6) 0(0) 0(0) 0(0) 0(0)
P value - - 1 1 1 0.163
Ab 10(83.3) 6(50) 3(25) 1(8.3) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn | 8(72.7) | 3(27.3) 1(9.1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
IR AB+Zn | 13(81.2) | 5(31.2) 2(12.5) 1(6.2) 1(6.2) 1(14.3) 0(0) 0(0) 0(0) 0(0)
P value 0.782 0.531 0.629 1 1 0.600
Ab 3(25) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
SSR Ab+syn 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 3(188) | 1(6.7) 1(6.7) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pvalue | 0.280 0.838 0.000
Ab 12(100) | 12(100) | 12(100) | 12(100) | 12(100) | 8(100) | 3(100) | 1(100)
Cough Ab+syn | 11(100) | 11(100) | 11(100) | 11(100) | 11(100) | 5(100) | 4(100) | 2(100)
AB+Zn | 16(100) | 16(100) | 16(100) | 16(100) | 16(100) | 7(100) | 3(100) | 1(100) | 1(100) | 1(100)
P value
Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Nasal Flaring
AB+Zn | 1(6.2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value
Ab 5(41.7) 1(8.3) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Wheezing Ab+syn | 7(63.6) | 3(27.3) 2(18.2) 1(9.1) 1(9.1) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 22(62.5) | 7(43.8) | 2(12.5) 1(6.2) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 0.5 0.5 0.360 0.741 0.282
Ab | 11(91.7) | 11(91.7) | 11(91.7) | 11(91.7) | 11(91.7) | 7(87.5) | 2(66.7) | 0(0) 0(0) 0(0)
Crackle Ab+syn | 11(100) | 11(100) | 11(100) | 11(100) | 11(100) | 5(100) | 4(100) | 2(100) 0(0) 0(0)
AB+Zn | 15(100) | 15(100) | 15(100) | 15(100) | 14(100) | 7(100) | 2(100) | 1(100) | 1(100) | 0(0)
P value 0.605 0.605 0.605 0.605 0.605 1 0.556 0.500
Ab 1(8.3) 1(8.3) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
— Ab+syn | 1(9.1) | 2(18.2) | 3(27.3) 1(9.1) 1(9.1) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 2(13.3) | 2(13.3) 1(6.7) 0(0) 1(6.7) 1(6.7) 0(0) 0(0) 0(0) 0(0)
P value 1 0.847 0.123 - 0.744 0.579
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Table-4: Frequency of different clinical symptoms in the three groups in the age range of 12-

36 months
Symptoms Groups 0 1 2 3 4 5 6 7 8 9
Ab 19(95) 19(95) 3(15) 3(15) 0(0) 0(0) 0(0)
scR Ab+syn | 13(100) | 13(100) | 3(23.1) | 3(23.1) 1(7.7) 1(20) | 1(50) | 0(0) 0(0) | 0(0)
AB+Zn | 15(100) | 15(100) | 4(26.7) | 4(26.7) 3(20) 1(125) | 1(25) | 1(50) | 0(0) | 0(0)
P value 1 1 0.669 0.669 0.117 0.260 0.667
Ab 11(55) 7(35) 0(0) 0(0) 0(0) 0(0) 0(0) | 0(0) 00) | 0(0)
cR Ab+syn | 5(38.5) 3(23.1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 11(73.3) | 15(33.3) 3(20) 2(13.3) 2(13.3) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 0.174 0.792 0.06 0.162 0.162
Ab 2(10) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
SoR Ab+syn | 2(15.4) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn 1(6.7) 1(6.7) 1(6.7) 1(6.7) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 0.849 0.583 1 0.583
Ab 20(100) | 20(100) | 20(100) | 20(100) | 20(100) | 12(100) | 3(100)
Cough Ab+syn | 13(100) | 13(100) | 13(100) | 13(100) | 13(100) | 5(100) | 2(100) | 1(100) | 1(100) | O(000)
AB+Zn | 14(93.3) | 14(93.3) | 14(93.3) | 14(93.3) | 14(93.3) | (87.5)7 | 3(75) | 1(100)
P value 0.583 0.583 0.583 0.583 0.583 0.520 1
Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 00) | 0(0) 0(0) | 0(0)
Nasal Flaring
AB+Zn | 1(6.7) 0(0) 0(0) 0(0) 0(0) 0(0) 00) | 0(0) 0(0) | 0(0)
P value
Ab 8(40) 1(5) 0(0) 0(0) 0(0) 0(0) 0(0) | 0(0) 0(0) | 0(0)
Ab+syn | 3(23.1) 1(7.7) 0(0) 0(0) 0(0) 0(0) 00) | 0(0) 0(0) | 0(0)
Wheezing
AB+Zn |  6(40) 5(33.3) | 2(13.3) 1(6.7) 1(6.7) 0(0) 00) | 0(0) 0(0) | 0(0)
P value 0.6 0.061 0.162 0.583 0.583
Ab 20(100) | 20(100) | 20(100) | 20(100) | 20(100) | 12(100) | 3(100) | 0(0) | 0(0) | 0(0)
Crackle Ab+syn | 13(100) | 13(100) | 13(100) | 13(100) | 13(100) | 5(100) | 2(100) | 1(100) | 1(100) | 0(0)
AB+Zn | 14(93.3) | 14(93.3) | 14(93.3) | 14(93.3) | 14(93.3) | 8(100) | 3(75) | 1(50) | 1(100) | 0(0)
P value 0.583 0.583 0.583 0.583 0.583 1 1
Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Diarrhea Ab+syn |  1(7.7) 1(7.7) 1(7.7) 1(7.7) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 2(13.3) 1(6.7) 1(6.7) 1(6.7) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value 0.255 0.504 0.504 0.504
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Table-5: Frequency of different clinical symptoms in the three groups in the age range of 36-

72 months
Symptoms Groups 0 1 2 3 4 5 6 7 8 9
Ab 6(100) | 6(100) | 1(16.7) | 1(16.7) | 0(0) 0(0)
SCR Ab+syn | 8(100) | 8(100) | 4(50) | 4(50) | 1(12.5) 1(20) 1(25) 0(0) 0(0) 0(0)
AB+Zn | 5(100) | 5(100) | 2(40) | 2(40) | 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
P value - - 0.507 0.507 1 1 1
Ab | 4(66.7) | 3(50) | 1(16.7) | 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
cR Ab+syn | 5(62.5) | 3(37.5) | 1(12.5) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 2(40) | 2(40) | 1(20) | 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
Pvalue | 0.713 1 1
Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
s Ab+syn | 3(37.5) | 2(25) | 1(12.5) | 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value | 0.089 0.310 1

Ab | 6(100) | 6(100) | 6(100) | 6(100) | 6(100) | 3(100)

Ab+syn | 8(100) | 8(100) | 8(100) | 8(100) | 8(100) | 5(100) | 1(100) | 1(100)

Cough

AB+Zn | 4(80) | 4(80) 4(80) 4(80) | 4(80) 2(100) 1(100)
Pvalue | 0.263 0.263 0.263 0.263 0.263

Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)

Nasal Flaring

AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value

Ab | 4(66.7) | 2(33.3) | 0(0) 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
Ab+syn | 4(50) | 1(12.5) | 1(12.5) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Wheezing

AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
Pvalue | 0.88 0.434 1

Ab 6(100) | 6(100) | 6(100) | 6(100) | 6(100) | 3(100) 0(0) 000) | 0(0) | 0(0)

Crackle Ab+syn | 6(75) 6(75) 6(75) 6(75) | 6(75) 3(60) 3(75) 0(0) 0(0) 0(0)

AB+Zn | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) | 5(100) | 1(100) | 0(0) | 0(0) | 0(0)
Pvalue | 0.310 | 0.310 0.310 | 0.310 | 0.310 0.667 1

Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Diarrhea Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

AB+Zn | 0(0) | 1(20) | 1(20) | 1(20) | 0(0) 0(0) 0(0) 000) | 0(0) | 0(0)
P value - 0.263 0.263 0.263
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Table-6: Frequency of different clinical symptoms in the three groups in the age range of 72-

120 months
Symptoms Groups 0 1 2 3 4 5 6 7 8 9
Ab 7(100) | 7(100) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
scR Ab+syn | 5(83.3) | 5(83.3) | 1(16.7) | 1(16.7) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 3(75) 3(75) 1(25) 1(25) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pvalue | 0.485 | 0.485 0.485 | 0.485
Ab 2(28.6) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
o Ab+syn | 3(50) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 2(50) | 1(25) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Pvalue | 0.694 1
Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
SoR Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value

Ab | 7(100) | 7(100) | 7(100) | 7(100) | 7(100) | 2(100)

Ab+syn | 5(83.3) | 5(83.3) | 5(83.3) | 5(83.3) | 5(83.3) | 3(75) | 2(100) | 2(100) | 1(100) | 1(100)

Cough AB+Zn | 3(75) | 3(75) | 3(75) | 3(75) | 3(75) 1(100) | 1(100) | 1(100) | 1(100) | 1(100)

Pvalue | 0.485 0.485 0.485 0.485 0.485 1

Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Nasal Flaring

AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value

Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ab+syn | 1(16.7) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

wheezing

AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value | 0.588

Ab 7(100) | 7(100) | 7(100) | 7(100) | 2(100) 0(0) 0(0) 0(0) 0(0)

Crackie Ab+syn | 6(100) | 6(100) | 6(100) | 6(100) | 4(100) | 2(100) | 2(100) | 0(0) 0(0)

AB+Zn | 4(100) | 4(100) | 4(100) | 4(100) | 1(100) 1(100) | 1(100) | 1(100) 0(0)
Pvalue | 0.310 | 0.310 0.310 | 0.310

Ab 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

— Ab+syn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

AB+Zn | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
P value
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Nonetheless, there have been studies that
show the role of taking zinc with
antibiotics in speeding up the treatment
process and reducing the length of
hospitalization in children with
pneumonia. Among them, we can mention
the study of Qasemzadeh et al. and Sazaval
et al. (31, 32). However, this study is
relatively older than the recent studies that
have not reported positive results of zinc
therapy in the treatment of pneumonia in
children. It should be noted that one of the
main underlying factors in the worsening
of pneumonia in children and the failure of
treatment is serum zinc deficiency (33).
Therefore, it is possible that the reason for
observing the effectiveness of zinc
supplementation in older studies and the
lack of such a finding in newer studies be
the lifestyle changes and increased use of
dietary supplements in children and finally
the lack of background deficiency in
patients.

The results of the present study on the
effects of probiotic prescription in
combination with antibiotic treatment of
children with pneumonia showed that this
treatment has no significant clinical benefit
and has not prevented antibiotic-induced
diarrhea.

There was no independent study on the
therapeutic effect of probiotics in
prescription with antibiotic regimens in
children with pneumonia. Most of the
attention was paid to the preventive power
of these substances in ventilator-associated
pneumonia prevention in severely ill
children or its ability to prevent oftitis.
However, there is no consensus in these
two cases either.

In another study in 2007, Hatakka et al.
examined the effect of probiotics in the
treatment of acute otitis media for 6
months.  According to the results,
probiotics had no effect on reducing the
length of disease episodes and new
episodes of the disease (34). In 2009,
Rautava et al. investigated the effect of
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specific probiotics in reducing the risk of
acute respiratory infections over 10-12
months. The results showed that new
episodes of the disease were reduced (35).
In 2011, Taipale et al. studied the effect of
probiotics on reducing the risk of
respiratory infections, including sinusitis,
pneumonic bronchitis, and acute otitis
media in infants over 6 to 7 months. The
results indicated that new episodes of the
disease decreased but no effect on the
symptoms of the disease was observed
(36). In 2013, Cohen et al. examined the
effect of probiotics and prebiotics in
preventing episodes of acute otitis media
in high-risk children. The duration of the
treatment was 12 months. The results
demonstrated that the use of probiotics and
prebiotics had no effect on reducing the
symptoms of the disease and reducing new
episodes of the disease (37).

In another study by Banupriya et al.
(2015), the effects of probiotics in the
prevention of ventilator-associated
infections in children (up to 12 years of
age) were investigated in a double-blind
clinical trial. The incidence of ventilator-
associated pneumonia in the interventional
and placebo groups was reported to be
17.1% and 48.6%, respectively (p =
0.001); and in the regression model, the
use of probiotics was one of the most
important factors in reducing the risk of
ventilator-associated pneumonia, which
reduced the risk by 77% (18).

In the present study, serum zinc levels
were not evaluated in patients before the
study and therefore the effectiveness of its
use in the presence or absence of serum
levels is unknown. Therefore, its potential
interfering effect in the two groups is
unclear. Hence, it is suggested that this
issue be examined in future studies.

5- CONCLUSION

Although the beneficial effects of
probiotics in modifying the microbial flora
of the gastrointestinal tract has been
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proven, according to the results of the
present study, adding zinc or probiotics to
the treatment regimen of infants and
children with bacterial pneumonia is not
useful and their routine prescription in
combination with antibiotics do not seem
to have an effect on the treatment of
bacterial pneumonia.

6- ACKNOWLEDGEMENTS

The researchers thank all the parents
who participated in this project. They also
show their respect to all the staff of
Heshmatieh Hospital who helped the
implementation of this project.

7- CONFLICT OF INTEREST: None.
8- AUTHOR CONTRIBUTIONS

This research was conducted in the
form of a doctoral dissertation on clinical
specialization in pediatrics, which was
approved by the medical school of
Sabzevar University of Medical Sciences.
All costs of this project were provided by
the Vice-Chancellor for Research of
Sabzevar University of Medical Sciences.
A. Keykhosravi and M. Rasti Sani
designed the study, and observed its
accuracy and validity. M. J. Akbarian
participated in the data collection. A.
Keykhosravi and M. Rasti Sani supervised
the project. M. Nematshahi did
datacleaning and supported the analysis of
the data. S. Binesh wrote the manuscript.
All authors edited and revised the final
manuscript and accepted its publication.

9- REFERENCES

1. Sectich DC, Paeper CH. Pneumonia. In:
Behrman R, Kligman R, Jenson H, editors.
Nelson textbook of pediatrics. 17th ed ed.
West Philadelphia: W B Saunders Co;
2016. p. 1432-35.

2. Cashat-Cruz M, Morales-Aguirre JJ,
Mendoza-Azpiri M. Respiratory tract
infections in children in developing
countries. Semin Pediatr Infect Dis. 2005;
16(2):84-92. DOI:

Int J Pediatr, VVol.9, N.12, Serial N0.96, Dec. 2021

10.1053/j.spid.2005.12.005.
15825139].

3. Karzon DT. Pathogenesis and
Prevention of Childhood Pneumonia in
Developing Countries: Recommendations.
Reviews of Infectious Diseases. 1991;
13(Supplement_6):S578-S80.
doi:10.1093/clinids/13.Supplement_6.S57
8.

4. Schuchat A, Dowell SF. Pneumonia in
children in the developing world: new
challenges, new solutions. Semin Pediatr
Infect Dis. 2004; 15(3):181-9. DOI:
10.1053/j.spid.2004.05.010. [PubMed:
15480964].

5. Wardlaw T, Salama P, Johansson EW,
Mason E. Pneumonia: the leading Killer of
children. The Lancet. 2006;
368(9541):1048-50. DOI: 10.1016/S0140-
6736(06)69334-3.

6. Rudan I, O'Brien KL, Nair H, Liu L,
Theodoratou E, Qazi S, et al
Epidemiology and etiology of childhood
pneumonia in  2010: estimates of
incidence, severe morbidity, mortality,
underlying risk factors and causative
pathogens for 192 countries. Journal of
global health. 2013; 3(1):010401-.
DOI:10.7189/jogh.03.010401.  [PubMed:
23826505].

7. Mahalanabis D, Gupta S, Paul D, Gupta
A, Lahiri M, Khaled MA. Risk factors for
pneumonia in infants and young children
and the role of solid fuel for cooking: a
case-control study. Epidemiology and
Infection. 2002; 129(1):65-71. DOI:
10.1017/S0950268802006817.

8. Nguyen TKP, Tran TH, Roberts CL,
Fox GJ, Graham SM, Marais BJ. Risk
factors for child pneumonia - focus on the
Western  Pacific Region. Paediatric
Respiratory Reviews. 2017; 21:95-101.
DOl:https://doi.org/10.1016/j.prrv.2016.07
.002.

9. Bhuiyan MU, Snelling TL, West R,
Lang J, Rahman T, Borland ML, et al.

[PubMed:

15043


https://doi.org/10.1016/j.prrv.2016.07.002
https://doi.org/10.1016/j.prrv.2016.07.002

Binesh et al.

Role of viral and bacterial pathogens in
causing pneumonia among Western
Australian children: a case—control study
protocol. BMJ Open. 2018; 8(3):e020646.
DOI: 10.1136/bmjopen-2017-020646.

10. Zhang S, Sammon PM, King |,
Andrade AL, Toscano CM, Araujo SN, et
al. Cost of management of severe
pneumonia in young children: systematic
analysis. Journal of global health. 2016;
6(1):010408-.
DOI:10.7189/jogh.06.010408.  [PubMed:
27231544].

11. Andrews T, Thompson M, Buckley DI,
Heneghan C, Deyo R, Redmond N, et al.
Interventions to influence consulting and
antibiotic use for acute respiratory tract
infections in children: a systematic review
and meta-analysis. PLoS One. 2012;
7(1):e30334.
DOI:10.1371/journal.pone.0030334.
[PubMed: 22299036].

12. Kronman MP, Hersh AL, Feng R,
Huang Y-S, Lee GE, Shah SS. Ambulatory
Visit Rates and Antibiotic Prescribing for
Children With Pneumonia, 1994-2007.
Pediatrics. 2011; 127(3):411-8.
DOI:10.1542/peds.2010-2008.

13. Hoa NQ, Trung NV, Larsson M,
Eriksson B, Phuc HD, Chuc NTK, et al.
Decreased  Streptococcus  pneumoniae
susceptibility to oral antibiotics among
children in rural Vietnam: a community
study. BMC Infectious Diseases. 2010;
10(1):85. DOI: 10.1186/1471-2334-10-85.

14. Guo Q, Goldenberg JZ, Humphrey C,
El Dib R, Johnston BC. Probiotics for the
prevention of pediatric
antibiotic-associated diarrhea. Cochrane
Database of Systematic Reviews. 2019(4).
doi:10.1002/14651858.CD004827.pubb.
[PubMed: CD004827].

15. Hernell O, West CE. Clinical effects of
probiotics: scientific evidence from a
paediatric perspective. British Journal of

Int J Pediatr, VVol.9, N.12, Serial N0.96, Dec. 2021

Nutrition. 2013; 109(S2):S70-S5. DOI:
10.1017/S0007114512004059.

16. Esposito S, Rigante D, Principi N. Do
children's upper respiratory tract infections
benefit from probiotics? BMC Infect Dis.
2014; 14:194. DOI: 10.1186/1471-2334-
14-194. [PubMed: 24720809].

17. Ling Z, Liu X, Guo S, Cheng Y, Shao
L, Guan D, et al. Role of Probiotics in
Mycoplasma pneumoniae Pneumonia in
Children: A Short-Term Pilot Project.
Front Microbiol. 2018; 9:3261.
DOI:10.3389/fmich.2018.03261.
[PubMed: 30687259].

18. Banupriya B, Biswal N,
Srinivasaraghavan R, Narayanan P,
Mandal J. Probiotic prophylaxis to prevent
ventilator associated pneumonia (VAP) in
children on mechanical ventilation: an
open-label randomized controlled trial.
Intensive Care Medicine. 2015; 41(4):677-
85. DOI: 10.1007/s00134-015-3694-4.

19. Honeycutt TCB, ElI Khashab M,
Wardrop RM, [1ll, McNeal-Trice K,
Honeycutt ALB, Christy CG, et al.
Probiotic administration and the incidence
of nosocomial infection in pediatric
intensive care: A randomized placebo-
controlled trial*. Pediatric Critical Care
Medicine. 2007; 8(5).

20. Joshi S, Udani S, Sen S, Kirolikar S,
Shetty A. Bacillus Clausii Septicemia in a
Pediatric Patient After Treatment With
Probiotics. The Pediatric Infectious
Disease Journal. 2019; 38(9):e228-e30.
DOI:10.1097/inf.0000000000002350.
[PubMed: 00006454-201909000-00026].

21. Vallabhaneni S, Walker TA, Lockhart
SR, Ng D, Chiller T, Melchreit R, et al.
Notes from the field: Fatal gastrointestinal
mucormycosis in a premature infant
associated with a contaminated dietary
supplement--Connecticut, 2014. MMWR
Morbidity and mortality weekly report.
2015; 64(6):155-6. [PubMed: 25695322].

15044



Synbiotic or Zinc supplementation in the treatment of bacterial pneumonia

22. Macholz RM. Zinc and Copper in
Clinical Medicine. Herausgegeben von K.
M. Hambridge und B. L. Nichols. . Food /
Nahrung. 1979; 23(1):100-.
DOI:10.1002/fo0d.19790230126.

23. Shankar AH, Prasad AS. Zinc and
immune function: the biological basis of
altered resistance to infection. Am J Clin
Nutr. 1998; 68(2 Suppl):447s-63s.
doi:10.1093/ajcn/68.2.447S. [PubMed:
9701160].

24. Black RE. Therapeutic and preventive
effects of zinc on serious childhood
infectious  diseases in  developing
countries. Am J Clin Nutr. 1998; 68(2
Suppl):476s-9s.
DOI:10.1093/ajcn/68.2.476S.
9701163].

25. Bhutta ZA, Black RE, Brown KH,
Gardner JM, Gore S, Hidayat A, et al.
Prevention of diarrhea and pneumonia by
zinc supplementation in children in
developing countries: pooled analysis of
randomized  controlled trials.  Zinc
Investigators' Collaborative Group. J
Pediatr. 1999; 135(6):689-97. DOI:
10.1016/s0022-3476(99)70086-7.
[PubMed: 10586170].

26. Rosado JL, Lépez P, Mufioz E,
Martinez H, Allen LH. Zinc
supplementation reduced morbidity, but
neither zinc nor iron supplementation
affected growth or body composition of
Mexican preschoolers. Am J Clin Nutr.

[PubMed:

1997; 65(1):13-9.
DOI:10.1093/ajcn/65.1.13. [PubMed:
8988907].

27. Ninh NX, Thissen JP, Collette L,
Gerard G, Khoi HH, Ketelslegers JM. Zinc
supplementation increases growth and
circulating insulin-like growth factor |
(IGF-I) in growth-retarded Vietnamese
children. Am J Clin Nutr. 1996; 63(4):514-
9. DOI:10.1093/ajcn/63.4.514. [PubMed:
8599314].

Int J Pediatr, VVol.9, N.12, Serial N0.96, Dec. 2021

28. Bagri NK, Bagri N, Jana M, Gupta
AK, Wadhwa N, Lodha R, et al. Efficacy
of Oral Zinc Supplementation in
Radiologically Confirmed Pneumonia:
Secondary Analysis of a Randomized
Controlled Trial. Journal of Tropical
Pediatrics. 2017; 64(2):110-7.
DOI:10.1093/tropej/fmx036.

29. Bose A, Coles CL, Gunavathi, John H,
Moses P, Raghupathy P, et al. Efficacy of
zinc in the treatment of severe pneumonia
in hospitalized children <2 Y Old. The
American Journal of Clinical Nutrition.
2006; 83(5):1089-96.
DOI:10.1093/ajcn/83.5.1089.

30. Howie S, Bottomley C, Chimah O,
Ideh R, Ebruke B, Okomo U, et al. Zinc as
an adjunct therapy in the management of
severe pneumonia among Gambian
children: randomized controlled trial. J
Glob  Health. 2018;  8(1):010418.
DOI:10.7189/jogh.08.010418.  [PubMed:
29713463].

31. Qasemzadeh MJ, Fathi M, Tashvighi
M, Gharehbeglou M, Yadollah-Damavandi
S, Parsa Y, et al. The Effect of Adjuvant
Zinc Therapy on Recovery from
Pneumonia in Hospitalized Children: A
Double-Blind Randomized Controlled
Trial. Scientifica. 2014; 2014:694193.
DOI:10.1155/2014/694193.

32. Sazawal S, Black RE, Jalla S,
Mazumdar S, Sinha A, Bhan MK. Zinc
supplementation reduces the incidence of
acute lower respiratory infections in
infants and preschool children: a double-
blind, controlled trial. Pediatrics. 1998;

102(1 Pt 1):1-5.
DOI:10.1542/peds.102.1.1. [PubMed:
9651405].

33. Kumar S, Awasthi S, Jain A,
Srivastava R. Blood zinc levels in children
hospitalized with severe pneumonia: a case
control study. Indian pediatrics. 2004;
41(5):486-92.

15045



Binesh et al.

34. Hatakka K, Blomgren K, Pohjavuori S,
Kaijalainen T, Poussa T, Leinonen M, et
al. Treatment of acute otitis media with
probiotics in  otitis-prone  children-a
double-blind, placebo-controlled
randomised study. Clin Nutr. 2007,
26(3):314-21.
DOI:10.1016/j.cInu.2007.01.003.
[PubMed: 17353072].

35. Rautava S, Salminen S, Isolauri E.
Specific probiotics in reducing the risk of
acute infections in infancy--a randomised,
double-blind, placebo-controlled study. Br
J Nutr. 2009; 101(11):1722-6. DOI:
10.1017/s0007114508116282. [PubMed:
18986600].

36. Taipale T, Pienihékkinen K, Isolauri E,
Larsen C, Brockmann E, Alanen P, et al.
Bifidobacterium animalis subsp. lactis BB-
12 in reducing the risk of infections in
infancy. Br J Nutr. 2011; 105(3):409-16.
DOI: 10.1017/s0007114510003685.
[PubMed: 20863419].

37. Cohen R, Martin E, de La Rocque F,
Thollot F, Pecquet S, Werner A, et al.
Probiotics and prebiotics in preventing
episodes of acute otitis media in high-risk
children: a randomized, double-blind,
placebo-controlled study. Pediatr Infect
Dis J. 2013; 32(8):810-4. DOI:
10.1097/INF.0b013e31828df4f3.
[PubMed: 23429555].

Int J Pediatr, VVol.9, N.12, Serial N0.96, Dec. 2021

15046



