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Abstract

Objective: To compare the effectiveness of 4% chlorhexidine and methylated spirit in newborns for
prevention of omphalitis and neonatal sepsis.

Material and Methods: This open label randomized control trial was carried out in neonatal unit of Shaikh
Zayed Hospital Lahore from 1st September 2020 to 30th August 2021. After meeting the inclusion criteria,
300 neonates were enrolled. In group A 4% chlorhexidine was applied for cord care and in group B
methylated spirit was used. Neonates were followed till 10th day of life, none was lost to the study. Careful
examination was done for cord separation and for any signs of omphalitis or sepsis.

Results: In Chlorhexidine group omphalitis was present in 56(37.3%) patients and in Methylated spirit group
66(44%) patients had omphalitis (p-value=0.240). In Chlorhexidine group 36(24%) patients while in
Methylated spirit 50(33.3%) developed sepsis (p-value=0.074).

Conclusion: Methylated spirit and 4% chlorhexidine are equally effective in newborns for prevention of
omphalitis and neonatal sepsis.
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Introduction tive against gram-negative bacteria and fungi with rapid

Neonatal sepsis in one of the leading causes of death pathogen killing rates. Methylated spi?it on the 0 Fher
inneonates in developing countries. Infection of hand 1S b (.)th bBSCterICIde.ﬂ’ mycobactericidal, ﬁmgwld?l
the umbilical cord often leads to infection in the blood. and viricidal. ™ In Paklstaq Staphylococcal aureus 18
WHO recommends 4% chlorhexidine to prevent ompha- ~ €O™Hon pqthogen in umbilical discharge. Some k.)v.v
litis and neonatal sepsis.' In Pakistan we use methylated cost prevention therapy should be used. Methylated spirit
spirit for prophylaxis of omphalitis as 4% chlorhexidine ' commonly used for cord care. A study was conduc.ted
is not available and expensive to use. Some commercial to qxplore about cord coare practices in Afr1.can setting
gels containing 2% chlorhexidine are available, but these which shqwed that 73 2% respondents consider me thy-
are not as effective as methylated spirit. lated spirit as most important agent for cord care.

Chlorhexidine is available in different concentrations
for antiseptic purpose. Efficacy of all concentrations is
comparable but 4% chlorhexidine concentration is more
effective in inhibiting organism’s flora as compared to

Chlorhexidine gel is an antiseptic agent with broad-
spectrum bactericidal and bacteriostatic properties effec-
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neonatal sepsis is aggravated by home deliveries, anti-
biotic resistance and less medical staff. The most impor-
tant way to decrease mortality and morbidity due to
infections is prevention at an early stage.” Various anti-
septics used in neonatal intensive care units include
chlorhexidine, alcohol, iodine, hexachlorophene &
octenidine. Each agent having its own advantages and
adverse effects." However best antiseptic is yet to be
determined." WHO recommends application for 4 per-
cent chlorhexidine in high neonatal mortality area while
methylated spirit is commonly used agent for cord care."”
One study conducted shows that applying chlorhexidine
on cord in neonatal intensive care unit decreases morta-
lity rate and decreases time of separation of cord."”

Methylated spirit and chlorhexidine both have compar-
able efficacy and can be used in areas of non-availability
of chlorhexidine and whenever chlorhexidine is not
safe to use as in very preterm neonates. In Pakistan there
is no population based study published on this issue this
study aimed to compare the effectiveness of methylated
spirit and 4% chlorohexidine from prevention of ompha-
litis and neonatal sepsis. This study will help to establish
the use of methylated spirit in prevention of omphalitis
and neonatal sepsis at low price and easy availability.

Material & Methods

It was an open label randomized controlled trial done
at the Neonatology unit, Department of Pediatrics,
Shaikh Zayed Hospital, Lahore, IRB: SZMC/ IRB/
INTERNAL/MD/130/19, for a period of 12 months
from 1" September 2020 to 30" August 2021. The hypo-
thesis was methylated spirit is equally effective as 4%
chlorhexidine in preventing omphalitis and sepsis in
neonate. 300 newborns were included with simple ran-
dom sampling by lottery method in study with 150 new-
borns in each group with confidence interval of 95%
and margin of error 5%. Randomization was done by
computer software which automatically generated num-
bers to the participants in an allocation ratio of 1:1 to
each group, it helped to remove the selection bias.
Sample size was calculated using Raosoft sample size
calculator. Assumption for sample size estimation was
the hypothesis test for difference of two proportions
(two sided test). The estimated sample size is sufficient
to detect the difference of 20% among the two groups
at significance level 5% and power of study 90%. The
estimated sample size was 150 for each group. Trial
registration number NCT: 06002295 after approval
from hospital ethical committe, neonates fulfilling

inclusion and exclusion criteria were selected. Term
neonates of either gender born via cesarean section or
spontaneous vaginal delivery at Shaikh Zayed Hospital
were included. After taking informed consent of
parents. Antiseptic agent started from 1st day of life &
continued up to 10 days without missing dose.
Newborns with congenital defects or cord anomalies,
Laboratory or clinical evidence of sepsis, preterm
newborns having very low birth weight <1.5 kg. Any
evidence of asphyxia during birth were excluded. Full
instruc-tions to avoid confounding variables like
maintaining temperature, hygiene of newborn, frequent
diaper change, avoidance of herbal tonics and cow
milk were given to mothers.

In group “A” mothers were advised the topical appli-
cation 0f 4% chlorhexidine generously over cord along
with base of cord stump and surrounding skin thrice a
day. In group “B” clean cotton swab dipped in methy-
lated spirit was used to clean cord along with cord clamps
and base thrice a day. Mother of both groups were advi-
sed to report after three days or immediately if the baby
developed fever, redness or discharge of cord till 10
days of life. On each visit careful examination was done
for cord separation and any signs of omphalitis or sepsis.
Primary outcome measure was omphalitis which was
characterized by locally inflamed cord. Secondary out-
come measure was sepsis which was characterized by
signs and symptoms such as fever, reluctance to feed,
respiratory difficulty, irritability. Treatment success
was labelled if there was no evidence of omphalitis or
sepsis. If omphalitis or evidence of sepsis was present,
the patient was treated as per hospital protocol. Data
was collected according to proforma.

Data was entered in SPSS v.23.0 and was analyzed
through it. The numeric variables like birth weight and
gestational age at birth were presented as mean =+ stan-
dard deviation, while the categorical variables like
gender of the neonate, omphalitis and sepsis were pre-
sented as frequency (%). Both groups were compared
for omphalitis and sepsis by using the chi-square (?)
test. P-value <0.05 was kept as significant. Data was
stratified for gender of the neonate, birth weight and
gestational age at birth to deal with the effect modifiers.
Post-stratification, Chi-Square test was applied to com-
pare both groups for omphalitis and sepsis in each strata.
P-value <0.05 was kept as significant.

Results
A total of 300 patients participated in this study and all
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completed the follow-up. There were 141 (47%) male
neonates and 159 (53%) female neonates, giving amale
to female ratio of 0.8:1. These patients were divided
into two groups. Group A patients were treated with
chlorhexidine and group B patients with methylated
spirit. In group A, 63 (42%) patients were male and in
group B 78 (52%) patients were male, rest was females.
Overall omphalitis was present in 122(40.67%) patients
while sepsis was present in 86(28.67%) patients. In
group A, the omphalitis was present in 56(37.3%) patients
and in group B the omphalitis was present in 66 (44%)
patients (p-value=0.240). In group A, the sepsis was
present in 36(24%) patients and in group B the sepsis
was present in 50(33.3%) patients (p-value=0.074). In
the study, most common sign of sepsis was respiratory
distress, followed by irritability, hypotension, jaundice
and apnea. There was statistically no significant diffe-

Table 1: Comparison between study groups.

Number of participants recruited

Randomization Randomization
to chlorhexidine to methylated
N=150 spirit
N=150
Received Received
allocated allocated
treatment treatment
N=150 N=150
Omphalitis Sepsis Omphalitis Sepsis

56 (37.30%) 36 (24.00%) 66 (44.00%) 50 (33.30%)

Fig-1: Number of participant recruited n=300.

Study Groups Total p-

Outcome
A B value
Gender Male 63 78 141  0.083
42.00% 52.00% 47.00%
Female 87 72 159
58.00% 48.00% 53.00%
Omphalitis Present 56 66 122 0.24
37.30% 44.00% 40.70%
Absent 94 84 178
62.70% 56.00% 59.30%
Sepsis Present 36 50 86  0.074
24.00% 33.30% 28.70%
Absent 114 100 214
76.00% 66.70% 71.30%
Signs and Jaundice 3 11 14 0.903
symptoms 8.30% 22.00% 16.30%
Respiratory 14 14 28
Distress 38.90% 28.00% 32.60%
Hypotension 9 7 16
25.00% 14.00% 18.60%
Apnea 0 2 2
0.00% 4.00% 2.30%
Irritability 10 16 26

27.80% 32.00% 30.20%

Group A = Chlorhexidine: Group B = Methylated spirit

rence in the two groups, i.e. p-value=0.903.

Discussion

Neonatal sepsis due to omphalitis is a leading cause of
morbidity and mortality in neonates, especially in deve-
loping countries, accounting for 10%—-19% deaths.
According to a study conducted in Karachi, omphalitis is
217.4/1000 live births from which moderate-severe
omphalitis is 170/1000 live births and associated with
sepsis is 20.4/1000 live births.”

Omphalitis results mostly due to unhygienic cord clea-
ning practices. Chlorhexidine is a WHO approved anti-
septic for cord care and is available in different formu-
lations i.e. 2,4 and 7.1%. In high-mortality situations,
atopical application of 7.1 percent chlorhexidine to the
umbilical cord has been shown to decrease newborn
mortality and omphalitis. A study conducted in Peshawar
showed that a single application of 4% chlorhexidine
was superior to dry cord in prevention of omphalitis.’
Data regarding use of other formulations of chlorhexi-
dine or methylated spirit in low to middle income count-
ries is scarce. The methods of cord care differ in various
countries depending on income status and cultural prac-
tices, with the bottom line being a desire to promote
healing and hasten cord separation. Whatever the sub-
stance, its use has not been studied for as to determine
it frequency of application, both in number of days or
the times per day." To give an example, cord cleaning
decreased invasive organisms such as Escherichia coli
(49 percent, 64 percent, and 42 percent less), Klebsiella
pneumoniae (46 percent, 53 percent, and 33 percent
less) and Staphylococcus aureus (46 percent, 53 percent,
and 33 percent less) on days 1, 3, and 6 respectively.”
In this study, chlorhexidine and methylated spirit were
compared for cord cleaning. It was shown that in Chlor-
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hexidine group, omphalitis occurred in 56 (37.3%)
patients while in Methylated spirit group, omphalitis
was present in 66 (44%) patients (p-value=0.240). Simi-
larly in Chlorhexidine group, sepsis was present in 36
(24%) patients and in Methylated spirit group, the sepsis
was present in 50 (33.3%) patients (p-value=0.074).
A similar study done in Islamabad showed that methy-
lated spirit resulted in a significantly less cord sloughing
time than chlorhexidine (p-value =0.001) and both treat-
ments had equal efficacy in prevention of omphalitis."
D D Shwe et al in a similar study earlier had mentioned
no difference in the risks of neonatal sepsis and mortality
among those treated with methylated spirit compared
to those exposed to chlorhexidine gel (RR:1.0;95%
CI=0.984-1.017; P=1.000) and (RR: 1.0;95% CI=
0.994-1.018; P=0.986) respectively.” A study conducted
in African setting has shown methylated spirit to be effec-
tive in 73.2% patients for cord care.’

Okpaleke et al also found that there is insignificant diffe-
rence regarding the occurrence of umbilical cord infec-
tion after the use of chlorhexidine or methylated spirit.
Their study however showed a greater noncompliance
in the use of chlorhexidine gel (21.1 percent) as com-
pared to methylated spirit (9.6 percent) (p-value=0.001)"*.
Similar observations have been made by other resear-
chers regarding the use of either methylated spirit or
chlorhexidine gel for cord cleaning in neonates. In fact,
methylated spirit was found to be a safer substitute in a
clinical setting where the topical chlorhexidine gel was
not accessible due to pricing or was contraindicated /
unsafe touse.” Apart from local irritation, chlorhexidine
has been shown to cause various allergic reactions.”
One study has even shown detectable levels of chlor-
hexidine in the blood of preterm infants after its local
application. This may inhibit L.1-mediated neurite out-
growth of cerebellar granule neurons, thus it can be a
neurotoxic for developing brain.”

Whatever the choice, use of appropriate antiseptic agent
by health care workers is vital to promote neonatal
health and reduce mortality due to neonatal sepsis.” It
is high time that WHO should make alternative low
price recommendations to chlorhexidine use for cord
cleaning or otherwise mothers in low income countries
will keep using harmful home remedies. One such reco-
mmendation can be use of methylated spirit. The limi-
tation of this study is that it was a single center study and it
did not include comparison with 2% chlorhexidine or
its other formulations. On the other hand, this study has
an advantage of easy to perform, not having any invasive

parameters on follow up except for those who develop
septicemia. It is suggested that in future, further studies
should be done with larger sample size and studies
should be done at multicenter setting to control the bias.
Evidence-based interventions are needed to achieve
Sustainable Development Goal 3.2. This will help in
reducing neonatal mortality. Currently, umbilical cord
care coverage is measured by population-based house-
hold survey programs such as the Demographic and
Health Surveys (DHS) Program and Multiple Indicator
Cluster Surveys (MICS), typically conducted every 2—5
years. There is a need to conduct such surveys regarding
cord care especially in rural areas. Mother should also
be counselled /taught to recognize fever, redness or
swelling of the umbilicus and report to the hospital
immediately.

Conclusion

This study concluded that both groups 4% chlorhexidine
and methylated spirit are statistically equally effective
in newborns for prevention of omphalitis and neonatal
sepsis.
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