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Zinc as Adjunct Therapy in Neonatal Sepsis
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/Abstract )

Introduction:Altered zinc homeostasis is an important feature of pediatric sepsis, thus raising the possibility of zinc
supplementation as a therapeutic strategy in neonatal sepsis, a major source of morbidity and mortality with few therapeu-
tic options beyond antibiotics. Its objective was to find the role of zinc as adjunct therapy in neonatal sepsis. Materials and
Methods: This prospective, randomized double blind placebo controlled trial was conducted in the Department of Paediat-
rics, Sylhet M A G Osmani Medical College, Sylhet, Bangladesh during January 2013 to December 2014. A total 288
neonates with neonatal sepsis were enrolled. Group allocation to either zinc or placebo group was done by lottery method.
Each packet contained 5 mg dispersible zinc sulphate or placebo. One packet dissolved in 2*5 ml expressed breast milk
was given orally or through feeding tube. Results: The age of the patients in zinc group and placebo group was 14.40 +
6.49 days and 15.09 + 7.18 days respectively. There were 49 (75.6%) male neonates and 16 (24.6%) female neonates in zinc
group, while 50 (78.1%) neonates were male and 14 (21.9%) were female in placebo group. Clinical recovery was 61
(93.8%) and failure in 4 (6.2%) patients in zinc group, while clinical recovery was 59 (92.2%) and failure in 5 (7.8%)
patients in placebo group. The mean clinical recovery time in zinc group was 104.20 £ 16.61 hours and that of control
groups was 111.46 £ 19.43 hours. Conclusion: Oral zinc as adjunct therapy shortens the clinical recovery time.
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Sepsis in neonates refers to generalized bacterial infection
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The spectrum of organisms responsible for early onset neonatal
(vertically transmitted) sepsis differs from that associated with late
onset neonatal (nosocomial) sepsis. The complications of necrotizing

Assistant Professor enterocolitis and meningitis predispose an infant to an increased risk
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As bacterial infections predominate in neonatal sepsis so
antibiotics is the gold standard therapy for neonatal sepsis!!.

Early onset sepsis is conventionally regarded as
maternally-acquired, with causative organisms, such as
Escherichia coli and Group B Streptococcus (GBS)
usually found in the maternal genital tract, whereas late
onset sepsis is considered environmental in origin—either
hospital or community acquired. Commonly implicated
organisms in hospital acquired infections are
coagulase-negative Staphylococci, Staphylococcus aureus,
and Gram-negative organisms such as Klebsiella and
Pseudomonas species'.

In developed countries Staphylococcus aureus was
previously responsible for the majority of late onset
infections in many neonatal units with other commonly
isolated  organisms  being coagulase  negative
Staphylococci, E coli, group B Streptococcus, Klebsiella
pneumoniae, Enterococcus, Candida and Pseudomonas.
Coagulase negative Staphylococci (CoNS) have now
emerged as the leading cause of late onset neonatal sepsis
in almost all developed countries and account for > 50% of
positive blood cultures!?.

In developing countries, the most common gram positive
organisms isolated from neonatal blood cultures taken
from babies under 90 days of age are Streptococcus
pneumoniae, Staphylococcus aureus and Streptococcus
pyogenes. The most frequent gram negative organisms
isolated are E coli and Salmonella spp™.

Early intervention is extremely necessary to prevent
deaths and complications due to neonatal sepsis. History,
physical symptoms and signs are useful in identifying
neonates with sepsis'.

Adjunctive therapy includes immunoglobulin, fresh frozen
plasma, exchange transfusion, granulocyte transfusion,
granulocyte colony stimulating factor and granulocyte
macrophage colony stimulating factors, antilipid A
monoclonal antibodies'®.

Despite advances in antimicrobial treatment, outcomes of
neonatal sepsis remain poor. Development of inexpensive
and accessible interventions that could improve treatment
outcomes and reduce case fatality is important’. Zinc is
important for mucosal barrier function and components of
innate and adaptive immunity, such as lytic activity of
phagocytes and natural killer cells, and expression of
cytokines. Short-term zinc supplementation decreased the
bacterial load and reduced the NF-kB (nuclear factor
kappa-light-chain-enhancer of activated B cells) activity in
vital organs. Zinc is relatively non-toxic, but acute
ingestion of large amount may cause liver and kidney
failure, copper deficiency syndrome’.

One multicenter study in India using zinc as adjunctive
therapy have shown significant reduction of neonatal
mortality. They have reported that zinc reduced treatment
failure in infants younger than 120 days with probable
serious bacterial infection by 40%’. But other study in
Nepal showed that adjuvant use of zinc does not decrease
mortality rates, duration of hospital stay and requirement
of higher antibiotic therapy in neconatal sepsis'’.
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Materials and Methods

This was a prospective, randomized double blind placebo
controlled trial. This study was conducted during the
period from 1st January 2013 to 31st December 2014.
This study was conducted in the Department of
Paediatrics, Sylhet M A G Osmani Medical College,
Sylhet Bangladesh. All patients admitted with possible
neonatal sepsis were the study population and those who
fulfilled the inclusion criteria were enrolled as sample in
this study. Systematic random sampling- every second
case satisfying the inclusion criteria were enrolled in the
study.

Sample size: was assuming attrition of 15%, the calculated
sample size was 65.6 or 66 in each group. But in this
study 72 patients were taken in each group.

Age at admission: 3 to 28 days with weight between 2.5 to
4 Kg. Neonates presenting with any one or more of the
following criteria plus positive blood culture report and/or
CRP >10 u/L: (1) not feeding well, (2) convulsions, (3)
fast breathing (=60 breaths/min), (4) severe chest
In-drawing, (5) low body temperature (less than 35.5°C or
95.9°F), (6) fever (more than 37.5 °C or 99.5°F), (7)
movement only when stimulated or no movement at all
and neonates with other problems like Necrotizing
enterocolitis, Congenital anomaly, STORCH infection,
perinatal asphyxia, Infants who could not tolerate feed
within 24 hours of observation, Preterm baby, Low birth
weight baby and those who already treated with second
line drugs were excluded.

Procedure of data collection: All neonates admitted into
the neonatal unit in the department of pediatrics were
assessed for neonatal sepsis. Detailed antenatal, natal and
post natal history were evaluated accordingly. Primarily
neonates with clinical symptoms and signs of neonatal
sepsis were enrolled in the study. A blood sample for
culture and estimation of CRP was taken and sent to the
laboratory. After getting the report if blood culture was
negative and CRP was less than 10u/L, then patient was
excluded from the study. Group allocation was done after
fulfilling the enrolment criteria. They were divided into 2
groups: Group A and Group B. Zinc or placebo were
prepared in identical packet. Each packet contained 5 mg
dispersible zinc sulphate or placebo. Zinc tablets were
manufactured by Acme laboratories Ltd, Dhaka. Placebo
was formulated by Crystalline Cellulose. Zinc and placebo
were identical in appearance, consistency and taste.
Separate code number was given by the head of the team
and the code number was recorded in a preformed
questionnaire. Each pack of zinc and placebo had been
labeled with a unique serial number according to the
randomization list, which was not available to the chief
investigator until data had been obtained. Participants and
investigators were masked to treatment allocation. Group
allocation to either zinc or placebo group was done by
lottery method which was marked as code-“A” and
code-“B”. Antibiotic was administered according to
standard national guideline for 7 days. Other supportive
treatment was also given in both groups. One packet
dissolved in 2.5 ml expressed breast milk was given orally
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or through feeding tube to every infant 12 hourly for 7
days. The dose was repeated if infant vomits within 15
min of receiving the drug. Study physician examined
patients for all relevant clinical features every 12 hours
until recovery or end of day 7.

The primary outcome was recovery from sepsis which
was defined as absence of features of possible sepsis
according to national guideline.
in a

Data were recorded

questionnaire.

structured pre-formed

Decoding was done after completing data collection and
then data analysis was done.

Ethical approval was obtained from Ethical committee of
Sylhet M A G Osmani Medical College, Sylhet
Bangladesh.

Data collection and analysis

Data analysis was done by using SPSS version 16.0
(statistical package for social science). Quantitative data
were expressed as mean and standard deviation; and
comparison was done between the groups by unpaired t
test. Qualitative data were expressed as frequency and
percentage; and comparison were done by Chi-square (x2)
test.

A probability value (p) of <0.05 were considered
statistically significant.

Results

4 N

Placebo

Age Indays
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Figure-1: Comparison of the age of the patients between
zinc group and placebo group

The age of the patients in zinc group and placebo group
was 14.40 + 6.49 days and 15.09 + 7.18 days respectively.
The age of the patients did not differ significantly between
two groups (t=-0.576; *p=0.566).

Zinc group (n=65)

Placebo group (n=64)

Figure-2: Comparison of sex of the patients between zinc
group and placebo group

There were 49 (75.6%) male neonates and 16 (24.6%)
female neonates in zinc group; while 50 (78.1%) neonates
were male and 14 (21.9%) were female in placebo group.
There was no significant difference in sex of the neonates
between two groups (p=0.713).

Table-I: Comparison of the clinical presentations between
zinc group and placebo group.

Clinical Study group p-value
presentations .- (1=65)  Placebo (n1=64)

Not feeding well 42 (64.6%) 48 (75.0%) p=0.199
Convulsion 5(7.7%) 3 (4.7%) p>0.05
Fast breathing 30 (46.2%) 25(39.1%)  p=0.415
Severe chest in drawing 8 (12.3%) 7 (10.9%) p=0.808
Low body temperature 4 (6.2%) 6 (9.4%) p>0.05
Fever 52 (80.0%) 50 (78.1%)  p=0.794
Lathergy 10 (15.4%) 16 (25.0%) p=0.173

The clinical parameters of not feeding well (p=0.199),
convulsion (p>0.05), fast breathing (p=0.415), severe chest
indrawing (p=0.808), hypothermia (p>0.05], fever
(p=0.794) and lathergy (movement only when stimulated
or no movement at all) (p=0.173) did not differ significantly
between two groups.

Table-II: Comparison of the clinical outcome between zinc
group and placebo group.

Clinical Study group p-value
outcome Zinc (1=65)  Placebo (n=64)

Clinical recovery 61 (93.8%) 59 (92.2%) p>0.05
Failure 4 (6.2%) 5(7.8%)

Total 65 (100.0%) 64 (100.0%)

In zinc group clinical recovery was 61 (93.8%) and failure
in 4 (6.2%) patients; while in placebo group clinical
recovery was 59 (92.2%) and failure in 5 (7.8%) patients.
There was no significant difference of clinical outcome
between the zinc and placebo group [p>0.05].

Table-III: Comparison of the clinical recovery time
between zinc group and placebo group.

Clinical recovery Study group p-value
time (hours) 0 C(1=65)  Placebo (n=64)
Mean 104.20 111.46 p=0.030

Standard deviation + 16.61 +19.43

The mean clinical recovery time in zinc group was 104.20
+ 16.61 hours and that of placebo group was 111.46 +
19.43 hours. Clinical recovery time was significantly
earlier in zinc group that of placebo group (p=0.030).
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Discussion

In this study age of the neonate of zinc group was 14.40 +
6.49 days and that of placebo group was 15.09 + 7.18 days
(Figure-1). The age of both groups was statistically similar
(p=0.560).

In the present study 49 (75.6%) male neonates and 16
(24.6%) female neonates in zinc group; while 50 (78.1%)
neonates were male and 14 (21.9%) were female in placebo
group. There was no significant difference in sex of the
neonates between two groups (p=0.713) (Figure-2). Male
neonates were predominant in both groups. This result
correlated with the study of Bhatnagar et al.” Mehta et al.!”
also found similar pattern of gender distribution of neonatal
sepsis.

Incidence of neonatal sepsis varies from 1 to 5 cases per
1000 live births in developed countries, but gets higher in
developing countries which varies from 49 to 170 per
1000,

In this study diagnosis of neonatal sepsis was primarily on
clinical features. The clinical parameters did not differ
significantly between two groups (table-I).

In the present study clinical recovery was 61 (93.8%) and
failure in 4 (6.2%) patients in zinc group; while clinical
recovery was 59 (92.2%) and failure in 5 (7.8%) patients in
placebo group (Table-II). There was no significant differ-
ence of clinical outcome between the zinc and placebo
group (p>0.05). This result correlated with the study of
Mehta et al.!’® that mortality was 30 (9.77%) in zinc group
and 24 (7.81%) in the placebo group and difference was not
statistically significant (p>0.05). Similarly Bhatnagar et al.”
found 10 (3%) treatment failure in zinc group and 17 (5%)
in placebo group with relative risk= 0¢57 (027 to 1¢23)
indicated that there was no significant difference of
treatment failure rate between two groups.

In the current study the mean clinical recovery time in zinc
group was 104.20 + 16.61 hours and that of placebo group
it was 111.46 + 19.43 hours. Clinical recovery time was
significantly earlier in zinc group than that of placebo group
(p=0.030). This result was different from the study of
Bhatnagar et al.” Where clinical recovery time did not differ
significantly between zinc group and placebo group. They
included neonates and infants in their study but the present
study included only neonates of 3 to 28 days and this may
be the cause of this difference. Mehta et al.!” found that the
mean duration of hospital stay, 142.85 + 69.41 hours in the
drug group as compared to 147.99 + 73.13 hours in the
placebo group was also not statistically significant
(p=0.841).

As adjunct treatment with oral rehydration for diarrhoea,
zinc supplementation decreases duration and severity of the
treated episode, and morbidity in the following 2-3
months'. Zinc has also reduced admissions to hospital and
child deaths in community-based studies®?!. The benefits
of zinc have been primarily reported in children with severe
pneumonia episodes,?

In the current study adjunct zinc therapy reduced the time
of clinical recovery. But clinical data also exist supporting
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a role for prophylactic zinc supplementation as a therapeu-
tic strategy in infection related disease processes®.

The interpretation of this study would need to consider
some potential limitations which include: It was a single
center study, inability to estimate serum zinc levels in this
study to rule out any underlying zinc deficiency prior to the
onset of therapy.

Conclusion

In this study clinical recovery and failure rate did not differ
significantly between zinc group and placebo group in
neonatal sepsis. But the mean clinical recovery time was
shorter in zinc group than that of placebo group.

Recommendations

Based on the findings of the present study recommends:
Oral zinc may be given as adjunct treatment in neonatal
sepsis, further study should be conducted involving multi-
center and large sample to evaluate the effect of zinc as
adjunct therapy in possible neonatal sepsis.
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