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ABSTRACT

Background: The care of the umbilical cord is very vital during the early
postnatal period. This is because it could constitute a source of infection if
left unkempt leading to neonatal morbidity and mortality. Objectives: This
study aims to determine if Chlorhexidine is more efficacious than the
methylated spirit in preventing Omphalitis, Neonatal sepsis and Neonatal
mortality. Materials and Methods: This was a cross sectional comparative
study of methylated versus chlorhexidine gel with 20 and 14 mother-baby
pairs, respectively, conducted in 563 Nigerian Air Force Military (NAF)
Hospital, Jos, between the 1" to 30" September 2021. SPSS version 23 was
used for data analysis to examine for incidence of omphalitis, time-to-cord
separation, NNS and mortality. Results: Most of the women who
participated in the study were between 30 to 36 years. Both agents gave
similar outcomes within the first four days of life. In both groups, cord
separation was mostly on days 7—9. The median (IQR) separation time was 8
(7 — 9.25) and 8 (7 - 13) for chlorhexidine and methylated spirit group
respectively. An independent sample t-test for non-normally distributed data
—Mann-Whitney U test, was conducted to assess any difference in the mean
separation time of both groups. With a P-value at 0.05, the results showed
that there was no statistically significant difference in the separation time of
both groups. Therefore, any difference between both groups was due to
chance. Conclusion: Chlorhexidine is not superior to Methylated spirit in
preventing Omphalitis, neonatal sepsis, and neonatal infections in resource-
constrained environments. It is therefore important that the use of
methylated spirit should be encouraged, especially when caregivers cannot
afford Chlorhexidine.

Keywords: Chlorhexidine; Methylated spirit; Neonatal infection; Neonatal
sepsis; Omphalitis

INTRODUCTION
After delivery, the choice of an effective antiseptic product to care for the
umbilical cord is considered very important to reduce the risk of
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developing complications as a result of poor care.
Cord care is the series of steps applied in the
handling of the umbilical cord after delivery of the
newborn, which if not meticulously carried out will
significantly contributed to newborns' risk of
infection and mortality.[1-3]Globally, about 130
million babies are delivered annually with an
estimated 4 million deaths occurring within the first
4 weeks of life, and about 1.5 million [30 per cent]
deaths are attributable to infections.[4,5-7] Several
studies have been conducted to document different
cord care practices [8],where some of these are
beneficial others are not. In a rural community in
Pakistan, a study done on topical application of
chlorhexidine to the neonatal umbilical cord for the
prevention of Omphalitis and neonatal mortality
showed strong evidence of a reduction in neonatal
mortality in neonates who received Chlorhexidine
(CHX) cleansing.[9] In addition, systematic
reviews and meta-analysis done in Nepal,
Bangladesh and Pakistan on the effect of umbilical
cord cleansing with Chlorhexidine on omphalitis
and neonatal mortality in community settings in
developing countries reported that the application
of CHX to the umbilical cord of newborns led to a
reduction in all causes of Neonatal mortality
including Umbilical cord infection.[10] Studies
conducted in Cameroon and Nigeria both in the
West African sub-region reported unsatisfactory
levels of cord care practices among mothers,
resulting in an increased risk of infections and
mortality in the neonatal period .[11,12] In Nigeria,
several hospital-based studies have reported cases
of umbilical cord infections accounting for between
10 and 19% of neonatal admissions leading to as
much as 30-49% of neonatal deaths [13]Based on
this, World Health Organization advocates for dry
umbilical cord care, and the use of topical
antiseptics in situations where hygienic conditions
are poor or infection rates are high.[3,14]However,
the Nigerian Ministry of Health recommends the
use of Methylated spirit or chlorhexidine solution
for cord care.[4,15]The Nigerian government
recommends the use of methylated spirit for cord
care [16,17],which conforms with the World Health
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Organization's advocacy for the use of topical
antiseptics in umbilical care in situations where
hygienic conditions are poor or infection rates are
high. [18,19] And several studies done have
confirmed the use of Chlorhexidine solution as an
effective alternative for the methylated spirit.
Despite these recommendations by the Nigerian
Government on cord care and acclaimed practice
report from some of these mothers, we still have
recorded cases of umbilical cord infections
especially with mothers who applied Chlorhexidine
gel.[20] However, a study done in Jos north-central
Nigeria earlier this year reported that both
Chlorhexidine and Methylated spirit are safe and
effective alternatives for umbilical cord
care.[12]while most hospital in the southern part of
Jos focus on the use of chlorhexidine as the best
option, this study aims to determine if
Chlorhexidine
methylated spirit in preventing Omphalitis,

is more efficacious than the
Neonatal sepsis and Neonatal mortality in Jos south.

MATERIALSAND METHODS

Study design, site and date:

This was a pilot open-labelled study, parallel-group
comparison of Methylated Spirit (MOKO) and
topical 4% CHX gel in prevention of omphalitis.

It was conducted in the Nigeria Air Force Military
Hospital's Maternity department situated at Plot
330, Rayfield Road, NAF Station, Old Airport Road,
Jos, Plateau State, Nigeria. The health facility is a
50-bed capacity secondary level Healthcare facility
with an average of 50 deliveries per month. The
study was conducted between the 1* and 30"
September, 2021.

Study population: It comprised newborns in the
maternity ward of 563 Nigerian Airforce military
Hospital in Jos, Plateau state, Jos South.

Sample size estimation: 10% of the required
sample population was used to pilot the study.

Inclusion criteria: The Inclusion criteria for this
study were apparently healthy term hospital greater
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or equal to 0 to less than or equal to 6 hours with
written informed consent of parents or legally
acceptable representative(LAR) and their
willingness for return visits to the delivery hospital
or Telephone interview per study protocol while
structural birth defects where the topical application
of test agents is impossible (Omphalocele,
Gastroschisis), clinical or laboratory evidence of
Sepsis, Maternal Peripartum Pyrexia, prolonged
rupture of fetal membranes or evidence of
Chorioamnionitis, Human immunodeficiency
virus/Hepatitis B virus/ Hepatitis C Virus
seropositive mothers and hypersensitivity to any of
the topical test agents were excluded

Selection of enrollees: Eligible enrollees were
allocated to one of the treatment groups.

Subject of selection, screening and recruitment:
Subjects were identified, screened and carefully
enrolled into groups. Prior to enrollment, full
clinical history was obtained and a thorough
physical examination was carried out. Relevant
medical information obtained (age, sex, gestational
and mode of delivery, risk for sepsis, history of
sensitivity to test agent, maternal age, parity,
vaccination status, weight, temperature, structural
defect) were documented on case report forms
(CRF). Caregivers were taught in addition to the
clinical demonstration, the procedure for topical
application of test agents and proper hand-washing
technique.

Treatment allocation procedure: Four per cent
topical CHX gel was applied generously on the
umbilical stump and spread around the abdominal
wall area that comes into contact with the stump
using the index finger. This was carried out twice
daily and at any other of the day, the stump appeared
wet and when the baby is about to be breastfed. On
the other hand, a clean piece of cotton wool soaked
in dispensed 50mls container of 99.97% methylated
spirit (MOKO) was used in the cleaning of the
stump and the cord clamp every two hours. The
cleansing procedure started from the tip of the
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stump towards the cord clamp and proximally to the
base of the stump. Caregivers were also provided
with more test agents whenever they were
exhausted. Eligible enrollees were allocated to one
of the treatment groups. Caregivers had telephone
interviews on day 2 following enrolment into the
study. Information of interest on the checklist were:
fever, redness around cord stump, bleeding, bad
odour or purulent discharge, swelling, frequency of
cord care, cord separation time, evidence of
Omphalitis and or sepsis. Questions were solicited
for the use of other agents out of study protocol.
Furthermore, enrollees had telephone interviews on
days 7, 14, 21 and 28 or any other days within study
protocol when there are study-related concerns. In
the event of diagnosis of probable sepsis, based on
WHO Guidelines for Omphalitis (erythema, foul-
smelling discharge around the cord), the patient was
hospitalized in the Air Force Hospital. Blood culture
and cord swab were carried out. The affected
neonates received our hospital's standard of care for
Neonatal sepsis therapy.

Intervention

Test agents: Topical Chlorhexidine digluconate
7.1% (equivalent to 4% chlorhexidine gel): 4%
CHX (25g of 4% Chlorxy-G Gel, Batch NO CGH2,
manufactured date: 03/20 and expiry date: 02/23)
for application on cord stump according to
manufacturer's instructions and Topical 99.97%
methylated spirit (MOKO) were provided.

Demonstration on topical applications of the test
agents: Demonstration session for mothers were
carried out by the investigator. They were conducted
one-on one basis.

Administration of treatment agents: Four per cent
topical CHX gel was applied generously on the
umbilical stump and spread around the abdominal
wall area that comes into contact with the stump
using the index finger. This was carried out twice
daily and at any other of the day, the stump appeared
wet. On the other hand, a clean n piece of cotton
wool soaked in dispensed 50mls container of
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99.97% methylated spirit (MOKO) was used in the
cleaning of the stump and the cord clamp every two
hours. The cleansing procedure started from the tip
of the stump towards the cord clamp and proximally
to the base of the stump.

Data collection tool: CRF was used to document
clinical information. It had three sections: Section
A- Biodata and obstetric information of mother,
Section B — Biodata, perinatal health information,
temperature and anthropometry measurements of
the newborns and Section C- comprised clinical
follow-up visits of the enrollees from day 7, day 14,
day 21 and day 28 including NNS and omphalitis
symptoms checklist.

Definition of key terms of the study
Cord separation time: This is defined as the time

RESULTS

Frequency

20 22 24 26 28 30

hexidine in Preventing Neonatal Cord Infections

(days) taken for the umbilical cord to dry and
completely fall off from the cord stump. Solicited
adverse reactions such as dermatitis, anaphylaxis
will be recorded on Case Report Forms (CRF).""
Any study subject who developed such reactions
were given alternative treatment.

Protocol violation: A study subject was judged to
have violated protocol if there is evidence to suggest
any of the following: Use or application of a
different treatment agent outside study protocol, the
umbilical stump was cut manually for any reason
and or did not apply treatment agent according to
protocol.

Outcome measures

The primary outcomes were the development of
Omphalitis, Neonatal Sepsis and the occurrence of
mortality until Day 28. The secondary outcome
measure was also cord separation time (days).
Adverse reactions to test agents were documented.

32 34 36 38 40 42 44 468

Age

Figure 1 shows the age distribution of mothers. They were mostly within the ages of 30 — 36yrs.

For Reprint: info.tjimr@gmail.com

Trop J Med Res, Vol. 21, No. 2, 2022



CF Okoye et al., Methylated e in Preventing Neonatal Cord Infections

Table 1: Comparing the Effectiveness of Chlorhexidine and methylated Spirit in Preventing Umbilical
Cord Infection

Day 7 Day 14 Day 21 Day 28
CHLORHEXIDINE
Fever Nil Nil Nil Nil
Redness Nil Nil Nil Nil
Bleeding Nil Nil Nil Nil
Odour Nil Nil Nil Nil
Discharge Nil Nil Nil Nil
Swelling Nil Nil Nil Nil
METHYLATED
SPIRIT
Fever Nil Nil Nil Nil
Redness Nil Nil Nil Nil
Bleeding Nil Nil Nil Nil
Odour Nil Nil Nil Nil
Discharge Nil Nil Nil Nil
Swelling Nil Nil Nil Nil

Table 1: show the effectiveness of chlorhexidine and methylated spirit up to day 28 of life.
The tables show that both chlorhexidine and methylated spirit gave the same outcome
amongst participants.

Table 2: Comparing 2 Separation Time (In Days) Between Participants Who Used Chlorhexidine
and Methvlated Snirit

AGENT
CHLORHEXIDIN METHYLAT T- P-Value
E (%) SPIRIT (%

Separation time 0-3 1(7.1) 1(5.3) 1¢ 0.604
(days) 4-6 2(14.3) 1(5.3)

7-9 9 (64.3) 10 (52.6)

10-12 1(7.1) 2(10.5)

13-15 1(7.1) 5(26.3)

Total 14 (100.0) 19 (100.0)

Mean (SD) 8.57(3.0) 9.21(3.2)

Median (IQR) 8(7-9.25) 8(7-13)

“ Mann-Whitney U test, SD = Standard Deviation, IQR = Inter-quartile range

Table 2 compared the separation time of the 'navel' amongst participants who used chlorhexidine and
methylated spirit. In both groups, separation was mostly on days 7 — 9. The median (IQR) separation time
was 8 (7—9.25) and 8 (7 - 13) for chlorhexidine and methylated spirit group respectively. An independent
sample t-test for non-normally distributed data — Mann-Whitney U test, was conducted to assess any
difference in the mean separation time of both groups. With a P-value set at 0.05, the results showed that
there was no statistically significant difference in the separation time of both groups. Therefore, any
difference in the separation time between both groups was due to chance. There was no protocol deviation.
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DISCUSSION

Within the limitations of a small-sized database, the
study shows that both chlorhexidine and methylated
spirit gave the same outcome amongst participants
in the prevention of umbilical cord infection. This
finding aligns with the study done by Mullany et al
[21], which showed that the use of 4.0 per cent
Chlorhexidine (CHX) for topical cord antiseptics
represents an important intervention with the
potential for substantial effect on public health.
Thus, this strong safety record, low cost and ease of
implementation make cord cleaning with 4.0 per
cent CHX an ideal intervention, even for mothers,
traditional birth attendants or other people with
little training who might assist with deliveries in
low resource settings. However, this contradicts a
study done by shwe et al [22]which reported that
there were more cases of Omphalitis in the CHX
compared to the methylated spirit treatment group,
which may be due to the method of cord care by
respective mothers.

The mean cord separation time in the Methylated
spirit treatment group was mostly the same when
compared to the CHX gel treatment group. The
difference was not statistically significant.
Therefore, any difference in the separation time
between both groups was due to chance which is
similar to a study done by Shwe et al [22], that
shows that though the methylated spirit treatment
group was longer compared to the CHX gel
treatment group. The difference was not statistically
significant. Finally, in resource-poor sub-Saharan
African, Chlorhexidine is not readily available to
mothers because of the cost implications and its
scarcity in most pharmacies and patent drug stores.
It is easily accessible in Government facilities,
through funding and aids from the WHO and other
international organizations. However, this is not the
case for the methylated spirit which is readily
available in remote drug stores because of the other
benefits it accrues in asepsis.

The discussion needs to be more robust, to delve
more on the implications of the findings of this
study on what is already known (or unknown) about

in Preventing Neonatal Cord Infections

the subject matter.

CONCLUSION

Chlorhexidine is not superior to Methylated spirit in
preventing Omphalitis, neonatal sepsis and neonatal
infections in a resource-constrained environment. It
is therefore important that the use of methylated
spirit should be encouraged, especially when
caregivers cannot afford Chlorhexidine.
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