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Abstract

Background: Pneumonia is a common illness in all parts of the world. It is a major cause of death among all

age groups. In children, many of these deaths occur in the newborn period. More cases of pneumonia occur
during the winter months than during other times of the year. Pneumonia occurs more commonly in males
than females, and more often in Blacks than Caucasians. People who are hospitalized for any reason are also
at high risk for pneumonia. Supplemental zinc provides therapeutic benefits in pneumonia.

Objectives: To evaluate the role of zinc supplementation in the recovery of hospitalized children with
pneumonia

Patients & Methods: Randomized control study was conducted at Karbala pediatric teaching hospital during a
period of 14 months included inpatient children aged 3 -60 months who presented with pneumonia. Patients
were assigned into 2 groups , zinc group included 93 cases to whom zinc supplemetation was given in addition
to the traditional treatment they consisted of 51 males and 42 females. The second group received the
traditional treatment with no zinc supplementation as control group and they were 82 cases ; 47 males and
35 females Both groups were in good nutritional status. Zinc is given according to WHO guideline, 20mg for
children above 6 months of age and 10 mg for those aged below 6 months. For all patient chest X-Ray,
complete blood count (CBC) were performed and oxygen saturation and respiratory rate were measured.
Results: Our study showed a signifciant improvement within 1st five days of treated children with zinc, the
rate of improvement was 89.2% in zinc group versus 56% in control group, (P. value<0.05). There was a good
response in breast fed children of zinc group in comparism to control group, the improvement rate was (46.2%
versus 34.1%) within 5 days, respectively, while in bottle feeding infant the rates were 24.7% for zinc group
and 19.5% for control group. The response to zinc supplementation between male and female in the first 5
days of treatment was 90.4% and 87.8% respectively, with signifciant difference, (P>0.05).

Conclusions: Zinc therapy is useful in the management of hospitalized children with pneumonia that lead to
decrease the duration and severity of pneumonia, the zinc is more effective in breast feeding than bottle
feeding infant.
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1. INTRODUCTION

Pneumonia is a common illness in all parts of the world. It is a major cause of death among all
age groups. In children, many of these deaths occur in the newborn period. The World Health
Organization estimates that one in three newborn infant deaths are due to pneumonia (1). Over
two million children under five die each year worldwide. WHO also estimates that up to 1
million of these (vaccine preventable) deaths are caused by the bacteria Streptococcus
pneumoniae, and over 90% of these deaths take place in developing countries (2). Mortality
from pneumonia generally decreases with age until late adulthood. Elderly individuals,
however, are at particular risk for pneumonia and associated mortality. Because of the very
high burden of disease in developing countries and because of a relatively low awareness of the
disease in industrialized countries, the global health community has declared November 2 to be
World Pneumonia Day, a day for concerned citizens and policy makers to take action against
the disease (2,3) . More cases of pneumonia occur during the winter months than during other
times of the year. Pneumonia occurs more commonly in males than females, and more often in
Blacks than Caucasians due to differences in synthesizing Vitamin D from sunlight.
Individuals with underlying illnesses such as cystic fibrosis, emphysema, or immune system
problems are at increased risk for pneumonia. These individuals are also more likely to have
repeated episodes of pneumonia. People who are hospitalized for any reason are also at high
risk for pneumonia (4). The term "community-acquired pneumonia” (CAP) refers to a
pneumonia in a previously healthy person who acquired the infection outside a hospital. CAP
is one of the most common serious infections in children, with an incidence of 34 to 40 cases
per 1,000 children in Europe and North America (5-7) . Although death from CAP is rare in
industrialized countries, lower respiratory tract infection is one of the leading causes of
childhood mortality in developing countries (8,9) . Group B streptococcus and gram-negative
enteric bacteria are the most common pathogens in neonates (i.e., birth to 20 days) and are
obtained via vertical transmission from the mother during birth. Anaerobic organisms may be
acquired from chorioamnionitis. Pneumonia in infants aged three weeks to three months is
most often bacterial; Streptococcus pneumoniae is the most common pathogen. In infants older
than four months and in preschool-aged children, viruses are the most frequent cause of CAP;

respiratory syncytial virus (RSV) is the most common. Viral pneumonia occurs more often in
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the fall and winter than in the spring and summer. Bacterial infections can occur at any time of
the year in preschool- and school-aged children and in adolescents. S. pneumoniae is the most
common bacterial cause of CAP after the neonatal period. Less common bacterial etiologies
include Haemophilus influenzae type B, Moraxella catarrhalis, and Staphylococcus aureus.
Mycoplasma pneumoniae and Chlamydia pneumoniae frequently are associated with CAP in
preschool-aged children and are common causes of CAP in older children and adolescents
(10,11).Pertussis should be considered in all children with CAP, especially if immunizations
are not current. Mycobacterium tuberculosis also may cause CAP in children at risk for
exposure. Coinfection with two or more microbial agents is more common than previously
thought, with a rate of up to 41 percent in hospitalized patients (10,12) . The commonest
presentation of pneumonia in children are fever, cyanosis, and signs of respiratory distress;
tachypnea, cough, nasal flaring, retractions, rales, and decreased breath sounds (9,13,14).
Pneumonia is diagnosed according to the patient history, clinical assessment and Physical
examination, Laboratory and imaging studies (9,15). Sometimes pneumonia can lead to
additional complications, particularly in bacterial pneumonia. The most important
complications are respiratory and circulatory failure, Sepsis and septic shock; Sepsis most
often occurs with bacterial pneumonia; Streptococcus pneumoniae is the most common cause.
Pleural effusion, empyema, and abscess (16). Childhood immunizations have helped greatly in
the prevention of pneumonia in children (17). However, treatment decisions are based on the
child's age, clinical and epidemiologic factors (5,12). Antibiotic therapy should be initiated
promptly in children who are thought to have bacterial CAP. Because definitive information
about the causative organism is usually unknown, the choice of antibiotic is empiric (18).

The role of zinc in human health and functioning has primarily focused on dietary
supplementation for the promotion of health and disease prevention. Aside from dietary zinc
supplementation, zinc has been studied for therapeutic use in the common cold, atopic eczema,
psoriasis, acne vulgaris, degenerative retinal lesions, age-related macular degeneration,
inflammatory bowel disease, and various other disorders (19-24). Therefore, the aim of this
study is to evaluate the therapeutic response to zinc supplementation in patients with

pneumonia.
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2. PATIENTS and METHODS

A randomized control study was conducted at Karbala pediatric teaching hospital during a

period of 14 months included 175 inpatient children aged 3 -60 months who presented with

pneumonia.

Inclusion criteria:

1.
2.
3.

Iraqi child patients with proved diagnosed pneumonia
Age between 3 and 60 months
Both genders

Exclusion criteria:
Child was excluded if he/she had

1. Currently using zinc supplementation

2. Active measles

3. Systemic illness (e.g. sepsis, acute meningitis, hemodynamic instability).

4. Congenital or chronic heart or renal diseases

5. Pneumonia is severe enough that required ventilation or complicated with lung abscess,
pleural effusion, pneumatocele, atelectasis.

6. Severe malnutrition which requires micronutrient supplementation including zinc or
any other sign of severe malnutrition.

7. Severe anemia (HGB.<8g/dl)

8. Pneumonia due to aspiration of foreign body.

Study protocol:

1. The physician diagnosed pneumonia on the basis of the presence of fever, cough and
fast breathing (respiratory rate >50/min for children aged 2-11 months and >40/min for
children aged 12-24 months and > 30/min for children aged >24 months) or lower chest
indrawing. The severity of pneumonia is depend on the presence of chest indrawing,
subcostal retraction, grunting and decrease O2 saturation.

2. The collected data were age, sex, body weight, type of feeding (breast fed, bottle fed,

mixed, or weaned food ). History of previous admission due to pneumonia and recently
receive antibiotics . Duration of illness prior to enrollment, temperature, respiratory rate

and O2 saturation. Laboratory and imaging studies’ findings
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3.

A full-history was taken and a thorough clinical examination was performed to all
children to determine if they had any exclusion criteria, then oatients were assigned into
2 groups , Zinc group included 93 cases to whom zinc supplemetation was given in
addition to the traditional treatment and they consisted of 51 males and 42 females. The
second group received the traditional treatment with no zinc supplementation as control
group and they were 82 cases; 47 males and 35 females. Both groups were in good
nutritional status.

In both groups chest X-ray and CBC were performed and oxygen saturation and
respiratory rates were measured.

All patients receive other required treatment according to their clinical assessment and
decision of the pediatrician such as antibiotic, bronchodilator, antipyretic and oxygen
and according to patient condition.

Zinc sulfate tablet available in 2 forms, 10mg and 20mg, zinc supplementation was
given according to WHO guideline; 10mg for children aged less than 6 months and
20mg for those older than 6 months for 14 days. If vomiting or regurge occur within
1hr after introduced zinc another dose given (by dividing dose regime ) and the patient
was excluded from the study when did not tolerate the dose or presence of persistent
vomiting.

The children were followed up daily and we measured the temperature, respiratory rate,

and O2 saturation.

Data analysis

was performed using the statistical package for social sciences (SPSS) version 24, data were

summarized as frequencies , percentage, mean and standard deviation accordingly. Statistical

tests were applied according to the type of variable at a level of significance of 0.05 or less to

be significant
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3. RESULTS

A total of 182 children were enrolled in the study. Secven cases were excluded and the
remaining 175 child cases were randomized into two groups to receive Zinc supplementation
(Zinc group) or not (control group). Zinc group consisted of 93 patients; 51 (55 %) males and
42 (45.0%) females. The control group included 82 patients; 47 (57%) males and 35 (43%)
females. The mean age in zinc group was 11.4 months compared to 13.1 months in control
group, moreover, most patients in both groups aged between 3-11 months. Breast feeding was
the more frequent type of feeding in both groups. Duration of pneumonia prior to
hospitalization was 2 — 4 days in most cases, Previous hospitalization for a cause other than
pneumonia was reported in 27 (29%) and 32 (39%) cases of zinc and control groups,
respectively, (Table 1). Radiological findings of the studied groups are shown in (Table 2);
Non-homogenous infiltration was the more frequent findings; 32.2% in zinc group and 38.9%
in control group. Followed by hilar shadow, right upper zone consolidation, Hyperinflation,
right middle zone consolidation and right lower zone consolidation. The mean duration of
admission in zinc group was 4.2 days compared to 5.2 days in the control group (Figure 1).
Furthermore, the duration of admission after initiation of zinc for < 5 days reported in majority
of cases (89.2%) of zinc group compared to 56% in controls with a statistically signifciant
difference that patients in zinc group had shorter duration of admission after initiation of zinc
supplementation compared to controls, (P. value < 0.05), (Table 3). Comparison of duration of
admission was performed across the type of feeding in both groups, it had been observed that
the mean duration of admission of breast feeding infant 3.7 days in zinc group and it was 4.6
days in control group, for those who were bottle fed, the mean duration of admission was 3.6
days and 4.9 days in zinc and control groups, respectively, as shown in (Table 4). Response to
treatment in the 1% 5 days according to sex and type of feeding in both groups are summarized
in (Table 5), in zinc group , response to treatment reported in 83 cases of them 47 males and 36
females, in control group lower responses were reported where response reported in 46 cases
only of the 26 males and 20 females. With regards to the type of feeding, among responders in
zinc group, 43 were breast fed and 23 were bottle fed while in controls, 28 were breast fed and
18 on bottle feeding, (Table 5).
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Table 1. Baseline characteristics of the studied groups

Zinc group Control group
Variable (n=93) (n=82)
No. % No. %
3-11 67 72.0 46 56.1
Age (month) 12 - 60 26 | 280 | 36 | 439
Sex Male 51 54.8 47 57.3
Female 42 45.2 35 42.7
Types of feeding Breast feeding 43 46.2 37 45.1
Bottle feeding 24 25.8 23 28.0
Mixed feeding 13 14.0 12 14.6
Weaned food 13 14.0 10 12.2
Duration of pneumonia prior | 2 - 4 day 53 57.0 56 68.3
to hospitalization > 5 day 40 43.0 27 32.9
Previous _hospltallzatlon for a cause other than 27 9.0 39 39.0
pneumonia

Table 2. The radiological finding in zinc and control group.

Zinc group Control group
Radiological finding (N=93) (N=82)
No. % No. %
Non-homogenous infiltration 30 32.2 28 38.9
Hilar shadow 18 194 15 20.9
Right upper zone consolidation 18 19.4 16 13.4
Hyperinflation 13 14.0 11 6.0
Right middle zone consolidation 11 11.8 13.4
Right lower zone consolidation 3 3.2 7.4
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Figure 1. Line-Marker Plot for the mean duration of hospitalization in both studied groups

Table 3. Duration of admission in zinc and control group after initiation of zinc

supplementation

) Zinc group Control group
Duration P. value
No. % No. %
<bdays 83 89.2 46 56
0.003
>5 days 10 10.8 36 44

Table 4. Comparison of mean duration of admission between groups according
to the type of feeding of infants

Duration of admission (days)

Type of feeding Zinc group Control group

Mean SD Mean SD
Breast feeding infant 3.7 0.90 4.6 1.11
Bottle feeding infants 3.6 0.88 4.9 1.19

SD: standard deviation
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Table 5. Response to treatment in the 1% 5 days according to sex and type of feeding in
both groups

_ Zinc group Control group
Variable

No. % No. %
Sex Male 47 90.4 26 55.3
Female 36 87.8 20 57.1
Type of feeding Breast feeding 43 46.2 28 34.1
Bottle feeding 23 24.7 18 22.0

4. DISCUSSION

In this study we assess the effect of zinc administration during a severe episode of pneumonia
on the course of illness. The study show clinically and statistically reduction in recovery time
from severe pneumonia and overall hospital stay in children from 3 months to 5 years whom
given zinc sulphate with standard antimicrobial therapy. The total days of admission for zinc
group was (397 days and mean of 4.2) versus (429 days and the mean of 5.2 days) of control
group this indicate that zinc treatment has a direct effect to decrease duration of admission
which supported by the Meta analysis studies (25) which show the mean reduction is
equivalent to 1 hospital day for both severe pneumonia and time in hospital. In our study
population, children who received zinc supplementation during pneumonia episode who had
improvement within 5 days is (89.2%) versus (56%) improvement of control group , This
result is supported by other 2 trials done one in India (26), and Bangladesh (25). After 5 days
of treatment, the patient who need more time to recovery was (10.8%) zinc group patient
versus (44%) of control group. This indicates that the patient response was more prolong in
control group and more severe cases were related to this group compared with zinc group. In
the other hand, our study shows that there is a good response in breast feed zinc group in
comparison to breast feed control group which had improvement of (46.2% versus 34.1%)
within 5 days. this probably attributed to the role of breast milk in enhancing the efficacy of
zinc absorption from the intestine (27). The difference in response to zinc in bottle feeding
infant and the result was 24.7% for zinc group and 19.5 for control group and the small
difference in response may be attributed to that the presence of calcium in milk in high

143



Hamza et al., IMSP, Vol.10, issue 3, 2024

concentration is known to decrease zinc absorption from intestine by competition (27)
therefore those infant responses to more zinc added to milk. that the same response to zinc
supplementation between male and female in the first 5 days of treatment and the result was
(90.4% and 87.8% respectively), and this result not agree with other study done in India (the
recovery rate was (1.39) (26) that show the response was more in male than female, this
difference may be related to small sample size.

Our study reported some limitations; firstly, we could not measure the plasma level of zinc
before and after zinc supplementation due to unavailability of plasma zinc test in our hospital
Secondly, it was difficult assess the effect of zinc in cases suspected to have viral infection.

However, future studies can take into account these limitations for more precise conclusions

5. CONCLUSIONS

The use of zinc sulfate supplemetation in the management of acute lower respiratory tract
infection is effective to decrease both severity and duration of illness. Zinc therapy was more
effective in breast than bottle feeding infant and was effective in both male and female.
Therefore we recommend to evaluate the effect of zinc when mixed with other micronutrient
like copper, vitamin A, assessment of the effect of zinc in chronic lung diseases, recurrent
chest infection and to encourage the mother to continue breast feeding additionally we highly
suggest conducting further studies with larger sample size including multiple centers for

further evaluation.
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