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ABSTRACT
Objective: Objective of the study was to assess the role of zinc in addition to antibiotics in reducing mortality & 
morbidity in preterm neonatal sepsis.
Study Design: Prospective randomized controlled trial.
Place and Duration of Study: Neonatal unit of Department of Pediatric Medicine, Jinnah hospital Lahore. The 

st st
study duration was 10 months, from 1  January 2021 to 31  October 2021.
Materials and Methods: We enrolled 260preterm babies who had clinical findings of sepsis and positive blood 
investigations fulfilling the preset criteria. The intervention group was given zinc sulfate monohydrate at a dose 
2mg/kg/day orally 2 times a day for 10 days with empirical antibiotics while the control group received 
empirical antibiotic treatment (Ampicillin & Amikacin) only without addition of zinc. Blood samples were 
withdrawn for laboratory investigations like complete blood count, CRP & blood culture & sensitivity from the 
two groups at days 0, 2, 5 & 10 of start of intervention. We compared both groups with the help of a predefined 
sepsis score including both clinical and laboratory data. Percentages were calculated to measure the outcomes 
in both groups to show the difference of CRP level and mortality. Demographic variables including weight in 
kilograms and age of gestation in weeks were mentioned in mean ± SD (standard deviation).
Results: Only 34% of blood cultures were organism positive, including Staphylococcus aureus, E.coli, Klebsiella 
Acinetobacter, Streptococcus, Pseudomonas and Candida. CRP levels before start of zinc therapy were 
comparable in both groups; while at day 5 and day 10 of zinc therapy, there was a relative decline in blood CRP 
level in intervention group. Mortality was 19% in the group with zinc addition as compared to the other 
group(25%) with no zinc supplementation.
Conclusion: Zinc supplementation along with antibiotics decreases morbidity (septic shock, seizures, organ 
dysfunction, metabolic acidosis, respiratory distress/apnea, feeding issues) and mortality in preterm babies 
with neonatal sepsis.
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age of  gestation, maternal factors like anemia, 
infection, and environmental factors also worsen the 

2 sepsis of newborns. Newborn infants are more 
prone to bacterial infection because of their weaker  
immunity; and preterm babies, therefore, are even 

3
more susceptible.

Sepsis is a major cause of neonatal mortality in the 
world. According to World Health Organization 
neonatal sepsis adds a huge health burden in poor 

4socioeconomic states.
Preterm neonates have poor zinc stores in their body 
as compared to the full-term newborns because 
fetuses acquire around 60%of their total body zinc 
during the last trimester of pregnancy. Preterm 
infants are also deficient in zinc because of their poor 
intake, immature digestion and absorption and extra 

5
body losses as compared to term babies.
Certain micronutrients like zinc play an important 
role in modifying immune reactions, therefore their 

Introduction
Sepsis in newborns is defined as a systemic 
inflammatory response with clinical features of 
infection happening in the initial 4 weeks of life. 
Neonatal sepsis usually presents as fulminant 
infection without focus (septicemia). It may become 
localized to involve joint(arthritis) or meninges 
(meningitis), lungs (Pneumonia), urinary tract (UTI) 

1 
gut (enteritis), and skin (cellulitis). Sepsis of 
neonates is very dangerous and diverse condition. 
Pathogenic organisms and certain host factors i.e., 
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deficiency can increase susceptibility to infection. 
Low zinc levels may disturb immunity by contributing 
to atrophy of lymphoid tissue, poor hypersensitivity 
reaction of skin, decreased activation of human B 
and T lymphocytic population and impaired 

6chemotaxis of monocytes and nutrophills.
In one study, neonates with sepsis were given zinc 
with routine antibiotic regimens. The results showed 
marked reduction in the levels of hematological 
markers of septicemia including inflammatory 

7
cytokines and serum calprotectin levels.  It is 
previously known from available data that zinc 
supplementation has been found to cause decreased 
chances of infections especially diarrhea, 
pneumonia, and skin diseases. Zinc as a 
supplementation therapy can also be used in 

8neonatal sepsis. Another study revealed that 
preterm neonates suffering from late onset sepsis 
showed improved clinical and laboratory findings 
when zinc was added to their regular treatment of 

9sepsis.
Advanced technology is being focused on specific 
immunometabolism of early human life and 
identifying the factors that might influence the 
susceptibility and risk of infection. In this context, 
certain metabolic agents such as zinc are currently 
being evaluated both as a prophylactic agent & as 

6
treatment for neonatal sepsis.

Materials and Methods
It  was a prospective clinical study. Written informed 
consent was taken from parents and guardians. We 
enrolled 260 preterm babies less than 37 weeks of 
gestation, with the diagnosis of sepsis taking 
predefined clinical and laboratory parameters. 
Diagnosis of sepsis was made according to these 
parameters shown in Table-I.
Any preterm baby fulfilling clinical and laboratory 
criteria with score> 4 was considered septic. Sepsis 
scoring was done upon admission & reassessed on 
day2,day5, and day10 of starting the treatment. 
Permission to conduct the study was obtained from 
the institutional Ethical Review Board (Letter 
attached).
All neonates with gross structural congenital 
anomalies, gastrointestinal bleeding, hypoxic 
ischemic encephalopathy, intracranial hemorrhage, 
respiratory distress syndrome & inborn errors of 
metabolism were excluded.

Table I: Clinical Criteria for Neonatal Sepsis

Enrolled neonates were divided into 2  groups. 
Group 1 was named Intervention group (n=130) and 
group 2 as control group (n=130). Patients were 
enrolled in the Neonatal Intensive Care Unit of 
Jinnah hospital Lahore from January 2021 to October 
2021. After written informed consent from 
parents/guardians, we started with detailed history 
of baby and mother, then a precise clinical 
examination was performed by residents and senior 
registrars and documented as daily vitals, 
anthropometry, and systemic assessment. Both 
groups had laboratory examinations in the form of 
Complete blood count (CBC) including (leukocyte 
and Platelet count),C reactive protein (CRP) and 
blood cultures before starting treatment. C-reactive 
protein (CRP) was measured quantitatively and a 
level >5 mg/ml was considered positive.
In group 1,neonates with sepsis were given zinc as 2 
mg/kg /day twice daily of zinc sulfate monohydrate 
suspension per oral for 10 days in addition to 
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antibiotics as per the routine protocol, i.e., 
ampicillin, cefotaxime, and amikacin. In group 2, 
neonates with sepsis were not administered zinc but 
only received antibiotics. Zinc was given orally or 
through the orogastric or nasogastric tube by staff 
nurse on duty daily for the set time. Data was 
analyzed using the statistical software SPSS version 
21. Results were obtained in the form of percentages 
and standard deviations.

Results
Total 260 preterm neonates were kept in this clinical 
trial.130 in group 1(intervention group) and 130 in 
group 2( control group).After data collection and 
analysis, we found  no difference between the two 
groups in their gestational age (weeks),sex, weight in 
(kg),  and mode of delivery.(Table II)

Table  III:  CRP level & Mortality Rate in the two Groups

Table II: Comparison of Demographic Variables Among 
the 2 Groups ( n= 260)

The initial CRP levels were comparable in both 
groups. Whereas, after administration of zinc 
therapy, there was quite a significant difference 
noted in the results of CRP levels on day 2, day 5  and 
day 10 of  zinc therapy. A rapid decline of levels of 
CRP was noted in the Group 1 who received zinc 
sulfate with antibiotic regimen than the other group 
with antibiotics only.(Table-III)
Mortality was also compared in both groups, which 
was relatively higher in the babies who did not 
receive zinc supplements (25%) than the sample of 
babies with addition of zinc as intervention(19%). 
(Table-III).
Among all 260 blood samples drawn for culture and 
sensitivity, only 38% were organism positive, while 
72% blood culture reports showed no growth. Most 
isolated organisms among positive culture reports 

were Staphylococcus aureus, E coli, Streptococci, 
Klebsiella, Acinetobacter, Pseudomonas and 
Candida.

Discussion
Our study indicated that supplementing zinc (oral 
zinc sulfate monohydrate 2mg per kg per day) for 10 
days markedly improved the rate of recovery from 
sepsis in most of the neonates recruited in the 
intervention group(n=130). 
Among total 260 of babies, intervention was 
performed in 45%males and %54% female babies in 
comparison to 47.7% males and 53.3% females in 
control group.so there was no significant difference 
in sex distribution of two groups. Similarly, the mode 
of delivery in neonates in control and invention 
groups was comparable as SVD born babies were 
63% and 60% in control and intervention groups 
respectively.
Mean CRP levels at the commencement of 
intervention were quite high in both groups. But the 
serial measurements  of CRP in both groups at 
intervals imply significant decrease in the morbidity 
in terms of low CRP values and less mortality due to 
neonatal sepsis, i.e 25% and 19% in control vs 
intervention group respectively.
On day 1, mean CRP in control group  was 23+-10.3 
and in  intervention group  was 29.3+-8.7,which 
were found to fall at mean of 2.5+-1.7 in group I and 

th
4.3+- 1.3 in group II at the 10  day of treatment with 
zinc supplementation. The rate of fall of CRP levels in 
infants with Zinc supplementation was 93% as 
compared to 82 % in the control group.
In other studies, supporting our findings, Chopani R 
et al, in 2021 used zinc sulfate in neonates with sepsis 
and found better outcomes of Neonatal sepsis in the 
form of weight gain, less need of total parenteral 

18
nutrition and better feed tolerance . Our results 
were also in accordance with those of Banupriya et 
al. in an RCT 2018, who found a comparative  low  
death rate and a higher mental quotient, among 
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neonates supplemented with zinc compared to the 
7babies without Zinc .  Premature babies have weak 

immune system, poor feeding abilities and 
hypoglycemia due to low glycogen store so have high 

14
risk of neonatal infections.  Laura G et al revealed 
that there is particular micronutrients found to be 
deficient and ultimately increasing the chances of 
infections in neonates. We can reduce the burden of 
neonatal sepsis and its treatment cost if these 
cheaper micronutrients can be replaced in 

17
newborns.
In a trial by Ali SM et al, zinc was recommended as an 
adjunct therapy for septic neonates because it 
drastically decreased the time of recovery as 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 ,which was  in favor of our 

16
results.
In consistent with our findings, Heba GA et al, in a 
randomized controlled trial demonstrated a 
decrease in morbidity and mortality when extra 
doses of Zinc were administered to premature 

21babies admitted in neonatal ICU.
However, Kefle et al concluded that there was need 
to shift on higher order antibiotics and average 
length of hospital stay was also same even with 

19addition of Zinc .Same was the conclusion by Mehta 
et al's RCT, which also confirmed no statistical 
significance for zinc supplementation in reducing 

11
death rate in septicemic neonates.
According to Irfan O et al, A significant reduction in 
neonatal mortality rate with Zinc in neonatal sepsis 
was recoded as in our study. However, no significant 
effect was noted on  length of hospital stay for septic 

20infants.
This huge variability in clinical, pathological, and 
statistical significance implies that further large-
scale trials should be performed to reach a firm 
conclusion. There is a need to enhance the 
generalizability and validity of the recommendation 
for addition of zinc sulfate as adjuvant therapy in the 
management of neonatal sepsis.

Limitations: 
In our study, the outcome was measured in terms of 
CRP only & other reliable acute phase reactants were 
not entertained. Compliance was poor because of 
the enteral route of zinc administration especially in 
cases with GERD, emesis after the dose was given, 

and gastrointestinal bleed. Neonates were not 
prescreened for an underlying zinc deficiency before 
the start of treatment. Other factors in deteriorating 
or improving sepsis in neonates were not 
entertained. Also, babies with early and late onset 
sepsis were not separately evaluated.

Conclusion
Oral zinc therapy as a supplement to antibiotics is 
beneficial in improving infection and decreasing 
mortality in preterm neonates with sepsis.
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