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ABSTRACT

Rationale

The umbilical cord, composed of blood vessels and connective tissue, connects the fetus to the placenta during pregnancy. After birth, the
remaining cord stump may serve as an entry point for harmful bacteria, potentially leading to serious infection (neonatal sepsis) and death,
particularly in low- and middle-income countries (LMICs). Applying antiseptics — substances that prevent the growth of microorganisms
on living tissues — may help reduce the risk of infection through the umbilical stump.

Objectives

To evaluate the benefits and harms of the application of antiseptics on a newborn’s umbilical cord versus no antiseptics for the prevention
of morbidity and mortality in infants in low- or middle-income countries (LMICs), and high-income countries (HIC).

Search methods

We searched CENTRAL, MEDLINE, Embase, LILACS and trial registries in December 2025. We checked reference lists of included studies
and/or studies/systematic reviews where subject matter related to the intervention or population examined in this review.

Eligibility criteria

We included individual and cluster-randomized controlled trials comparing any antiseptic with no antiseptic applied to the umbilical cord
of newborns (0 to 28 days of life), regardless of gestational age, birthweight, delivery setting, or maternal infection risk. We excluded studies
involving newborns with congenital malformations, quasi-randomized or observational designs, trials comparing different formulations
or concentrations of the same antiseptic, and studies involving only topical antibiotics or antiseptic-antibiotic combinations.

Outcomes

Our outcomes were all-cause neonatal mortality, omphalitis, and cord separation time. All the outcomes were measured during the
neonatal period (i.e. from birth to 28 days of life).

Risk of bias

The risk of bias was assessed by using the Cochrane risk of bias tool (RoB 1).
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Synthesis methods

Two review authors independently assessed studies for inclusion and evaluated the risk of bias. One review author extracted the data,
and a second author verified the extraction for accuracy. We analyzed studies conducted in low- and middle-income countries (LMICs)
separately from those in high-income countries (HICs), given the differing baseline risks. Where appropriate, we synthesized results using
random-effects meta-analysis. We assessed the certainty of the evidence for each outcome using the GRADE approach.

Included studies

We included 18 trials in the review (143,150 participants), two studies are awaiting classification and four studies are ongoing trials. The
included studies evaluated antiseptics such as 70% alcohol, 4.0% chlorhexidine (CHX), silver sulfadiazine, and povidone iodine in LMICs.
In HIC, the studies evaluated CHX and alcohol.

Synthesis of results

Five population-based trials looking at CHX in LMICs reported data on all-cause mortality that comprised 2280 deaths in 129,381
participants. Combined results showed that topical application of CHX may lead to a small reduction in all-cause neonatal mortality from
18/1000 to 15/1000 participants (average risk ratio (RR) 0.86; 95% confidence interval (CI) 0.73 to 1.01; 129,381 participants, 5 studies; low-
certainty evidence). Among the CHX studies that took place in an LMIC, the topical application of CHX likely reduces the risk of omphalitis
from 87/1000 participants in the control group to 62/1000 participants in the CHX group (RR 0.71; 95% CI 0.60 to 0.85; 128,486 participants,
5 studies; moderate-certainty evidence). The topical application of CHX likely increases cord separation time by 1.85 days in the CHX group
compared with control (mean difference (MD) 1.85 days; 95% Cl 0.81 to 2.90; 47,533 participants, 6 studies; moderate-certainty evidence)
in studies conducted in LMICs.

One study evaluated CHX in a HIC and did not report all-cause neonatal mortality data. The evidence was very uncertain about the use
of topical application of CHX for the prevention of omphalitis (RR 0.28; 95 % CI 0.06 to 1.35; 669 participants, 1 study; very low-certainty
evidence), indicating that the findings should be interpreted with caution. Similarly, the effect on cord separation time (MD: -0.80; 95 % ClI
-1.21 t0 -0.39; 669 participants, 1 study; very low-certainty evidence) was very uncertain.

Four studies in LMICs evaluated the topical application of alcohol but none of them reported data on all-cause mortality. The evidence
for the prevention of omphalitis from topical application of alcohol is very uncertain based on two studies (RR 1.22; 95% CI 0.34 to 4.44;
270 participants, 2 studies; very low-certainty evidence). The effect of alcohol on cord separation time is very uncertain based on data from
four trials (MD —0.00 days; 95% CI -1.75 to 1.75; 598 participants, 4 studies; very low-certainty evidence).

Four studies conducted in a HIC evaluated the topical application of alcohol. The pooled results showed that cord separation time was
likely increased by 1.63 days in the alcohol group compared to the control group (MD 1.63 days; 95 % Cl 1.11 to 2.15; 2117 participants, 4
studies; moderate-certainty evidence). None of the four studies in HIC that evaluated the topical application of alcohol reported data on
the prevention of all-cause mortality or omphalitis.

Overall, the included studies had a moderate risk of selection and attrition bias, a high risk of detection and performance bias, and unclear
risk of reporting bias.

Authors' conclusions

Topical application of 4.0% chlorhexidine to the umbilical cord likely reduces the risk of cord infection and may reduce neonatal mortality
in low- and middle-income countries, though it probably delays cord separation by about two days. In high-income countries, evidence
for chlorhexidine is very uncertain.

For 70% alcohol, evidence from low- and middle-income countries is very uncertain for prevention of infection, and its use may result in
little or no difference in cord separation time. In high-income countries, moderate-certainty evidence suggests that alcohol likely delays
cord separation slightly.

Funding

This Cochrane review had no dedicated funding.

Registration

2010 Protocol available doi.org/10.1002/14651858.CD008635
2013 published review available doi.org/10.1002/14651858.CD008635.pub2

PLAIN LANGUAGE SUMMARY

What are the benefits and risks of using antiseptics on the umbilical cord stump of newborns for preventing sepsis (serious reaction
to an infection) and death among newborns?
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Key messages

« Applying the antiseptic chlorhexidine to the umbilical cord stump of a newborn likely reduces the risk of infection and may reduce the
risk of death in low- and middle-income countries. Chlorhexidine likely also delays the time it takes for the cord stump to fall off by
one to two days.

« Evidence on other antiseptics (like alcohol, silver sulfadiazine, and povidone) is limited and unclear in low- and middle-income
countries.

« In high-income countries, there is no clear benefit to using antiseptics compared to keeping the cord clean and dry. Antiseptics likely
delay cord separation.

Why is umbilical cord-care important?

After a baby is born, the umbilical cord is cut, leaving a small stump that usually dries and falls off on its own within five to 15 days. During
this time, the area can easily become colonized by bacteria from the baby’s skin or the environment. Because the stump contains dead
tissue, bacteria can grow there and cause infection of the surrounding skin (called omphalitis). In some cases, these bacteria can enter the
baby’s bloodstream and lead to a serious body-wide infection (sepsis), which can be life-threatening — especially in places where hygiene
and access to healthcare are limited.

What did we want to find out?
We wanted to know if applying antiseptics (substances that prevent bacterial growth) to the cord stump could reduce the risk of:

« Death
« Cordinfection

« Changes in how long it takes for the umbilical cord to fall off (cord separation time), which may affect caregiver concern and care
practices but is usually not harmful

We also wanted to know whether these effects differed between low- and middle-income countries, and high-income countries.
What did we do?

We reviewed evidence from randomized controlled trials that compared different antiseptics — such as chlorhexidine, 70% alcohol, silver
sulfadiazine, and povidone-iodine — with dry cord-care (keeping the stump clean and dry) or no application of the same antiseptic.

We evaluated how these treatments affected:

« Newborn deaths (within first 28 days of life)
« Infection of the cord stump (omphalitis)
o Time for the cord stump to fall off

We assessed the quality of the studies and combined results from similar studies in a meta-analysis. We also analyzed studies from low-
and middle-income countries separately from those in high-income countries, because the risk of infection is not the same across these
settings.

What did we find?

We included 18 studies in this review, adding nine more than in our previous 2013 version. The studies were conducted in both low- and
high-income settings and included 143,150 newborns.

In low- and middle-income countries, applying chlorhexidine:

« May reduce the risk of newborn deaths (from 18 to 15 per 1000 live births), but we are uncertain about this effect;
o Likely reduces cord infections (from 87 to 62 per 1000 live births);
« Likely increases the average time for the cord stump to fall off by about 1.85 days.

In high-income countries, chlorhexidine:

« Was not studied for prevention of newborn deaths;
« We do not know whether it prevents cord infection or affects cord separation time, because the evidence is very uncertain.

In low- and middle-income countries, using 70% alcohol:

« Was not studied for prevention of newborn deaths;
« We do not know whether alcohol prevents cord infection, because the evidence is very uncertain;

Umbilical cord antiseptics for preventing sepsis and death among newborns (Review) 3
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« We do not know whether alcohol affects how long it takes for the cord to fall off, because the evidence is very uncertain.

In high-income countries, using 70% alcohol:

« Was not studied for prevention of newborn deaths or cord infection;
o Likely increases the average time for the cord stump to fall off by about 1.6 days.

What are the limitations of the evidence?

« Our confidence in the evidence for using chlorhexidine to prevent cord infection in low- and middle-income countries is moderate,
because peoplein the studies knew which treatment they received, and the studies were done in different settings. Our confidence that
chlorhexidine reduces newborn deaths is low, because results varied between studies and the effect could range from a small benefit
to no clear difference. We are moderately confident that chlorhexidine makes the umbilical cord fall off slightly later.

« Our confidence in the evidence for chlorhexidine use in high-income countries is very low, because only one small study was available.

« Foralcohol use in low- and middle-income countries, our confidence in the evidence is very low. Few babies were studied and results
were very uncertain, so we do not know whether alcohol affects cord infection or cord separation time.

« In high-income countries, we are moderately confident that alcohol makes the cord fall off a little later. However, we do not know
whether alcohol prevents cord infection or affects newborn deaths, because these outcomes were not studied.

How up-to-date is this evidence?

This summary is based on evidence available up to December 2025, and it updates our previous review from 2013.

Umbilical cord antiseptics for preventing sepsis and death among newborns (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Chlorhexidine compared to no chlorhexidine in low- and middle-income countries

Chlorhexidine compared to no chlorhexidine for neonates

Patient or population: Neonates (0-28 days)

Setting: Low- and middle-income countries (community and hospital settings)

Intervention: Topical application of 4% chlorhexidine to umbilical cord stump

Comparison: No chlorhexidine, dry cord care/soap water

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of partici- Certainty of Comments
(95% Cl) pants the evidence

Risk with dry cord-  Risk with chlorhexi- (studies) (GRADE)

care dine
All-cause mortali- 18 per 1000 15 per 1000 RR0.86 129,381 S&PO0 Chlorhexidine may reduce all-cause
ty (follow-up 0-28 (13to 18) (0.73t0 1.01) (5RCTs) Lowa,b,c neonatal mortality slightly.
days)
Omphalitis (fol- 87 per 1000 62 per 1000 RRO.71 128,486 BP0 Chlorhexidine likely results in a reduc-
low-up 0-28 days) (52 to 74) (0.60 to 0.85) (5RCTs) Moderated.e tion in omphalitis (follow-up 0-28 days).
Cord separation The mean cord sep- Mean 1.85 days - 47,533 SPB0O Chlorhexidine likely results in an in-
time (follow-up 0-28 aration time (fol- higher (6 RCTs) Moderatef crease in cord separation time.
days) low-up 0-28 days) (0.81 higher to 2.9

was 0 days higher)

*The risk of the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention

(and its 95% Cl)

Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimates is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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Explanations

dLack of blinding was not considered to affect all-cause mortality, as this is an objective outcome not influenced by knowledge of the intervention.

bbowngraded for serious inconsistency as the magnitude of effect varied among the studies. One of the studies had an effect in the opposite way compared to the summary

estimate, and the statistical heterogeneity was 59%.

¢Downgraded one level for serious imprecision because the 95% confidence interval (0.73 to 1.01) is somewhat wide and narrowly includes the possibility of no effect. However,
the total sample size and number of events are large and exceed the optimal information size, and even a modest reduction in mortality would be clinically important in settings

with high baseline neonatal mortality.

dDowngraded one level for serious risk of bias because four included studies lacked blinding, which could have influenced the assessment of omphalitis — a clinically assessed

and therefore subjective outcome.

eAlthough statistical heterogeneity was high (1 = 91%), all studies showed an effect in the same direction with overlapping confidence intervals; therefore, we did not downgrade

for inconsistency.

fDowngraded one level for serious imprecision because the pooled mean difference (0.81 to 2.91 days longer) showed a moderately wide confidence interval, indicating some

uncertainty in the precise magnitude of the effect. The direction of effect was consistent across studies despite high statistical heterogeneity (1> = 100%).

Summary of findings 2. Chlorhexidine compared to no chlorhexidine for umbilical cord-care in high-income countries

Patient or population: Neonates (0-28 days)

Setting: High-income countries

Intervention: topical application of 4% chlorhexidine to umbilical cord stump

Comparison: No chlorhexidine/dry cord care

Outcomes Anticipated absolute effects* (95% Cl)  Relative effect Ne of partici- Certainty of the ~ Comments
(95% Cl) pants evidence

Risk withdry  Risk with chlorhexi- (studies) (GRADE)

cord-care/no dine

antiseptic
All-cause mortality - - - - - No studies reported this outcome.
(follow-up 0-28 days)
Omphalitis (follow-up 21 per 1000 6 per 1000 (1 to 28) RR0.28 669 OO0 The evidence is very uncertain about the
0-28 days) (0.06 to 1.35) Very lowa, b effect of chlorhexidine on omphalitis (any

(1RCT) severity).
Cord separation time - MD 0.8 days lower - 669 @000 The evidence is very uncertain about the
(follow-up 0-28 days) (1.21 lower to 0.39 Very low¢, d effect of chlorhexidine on cord separation
lower) (1RCT) time.

*The risk of the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention

(and its 95% Cl)
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Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimates is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations

aDowngraded one level for serious risk of bias as the only included study was not blinded to participants or outcome assessors.

bbowngraded two levels for very serious imprecision as there were few events in either group and the confidence interval around the summary estimate was wide and included

the null effect.

¢Downgraded one level for serious risk of bias as the only included study had attrition that was 13.6%.
dDowngraded two levels for very serious imprecision as the confidence interval around the summary estimate was wide and included the null effect.

Summary of findings 3. Summary of findings table - Topical alcohol compared to no topical alcohol for neonates (0-28 days)

Topical alcohol compared to no topical alcohol for neonates (0-28 days)

Patient or population: Neonates (0-28 days)
Setting: Low- and middle-income countries
Intervention: Topical alcohol

Comparison: No topical alcohol

Outcomes Anticipated absolute effects” (95% Cl) Relative effect Ne of partici- Certainty of the ~ Comments
(95% Cl) pants evidence

Risk with No Risk with Topical al- (studies) (GRADE)

topical alcohol cohol
All-cause mortality (fol- - - - - - No studies reported this outcome
low-up 0-28 days) - not
measured
Omphalitis (follow-up 30 per 1000 36 per 1000 RR1.22 270 @000 The evidence is very uncertain about
0-28 days) (132 to 10) (0.34to 4.44) (2 RCTs) Very lowa,b the effect of topical alcohol on omphali-

tis(any severity).

Cord separation time (fol- MD 0 days - 598 @000 Topical alcohol may result in little to no
low-up 0-28 days) (4 RCTs) Very low¢.d difference in cord separation.
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(1.75 lower to 1.75
higher)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_446134940340882526.

a Downgraded one level for serious risk of bias as one study lacked blinding and the second study had other risk of bias.

b Downgraded two levels for extremely serious imprecision as the confidence interval around the summary estimate was considerably wide and included the null effect.

¢ Downgraded one level for serious inconsistency because statistical heterogeneity was substantial (1> = 84-97%), and two studies reported effects in the opposite direction of
the pooled estimate, indicating true variability in effects across settings.

d Downgraded one level for serious imprecision because the confidence interval (-1.75 to +1.75 days) was wide, included both a meaningful decrease and increase in cord
separation time, and the total sample size was small (~600 participants), resulting in uncertainty about the true magnitude of effect.

Summary of findings 4. Summary of findings table - Topical alcohol compared to no topical alcohol for neonates (0-28 days)

Topical alcohol compared to no topical alcohol for neonates (0-28 days)

Patient or population: Neonates (0-28 days)
Setting: High-income countries
Intervention: Topical alcohol

Comparison: No topical alcohol

Outcomes Anticipated absolute effects” (95% Cl) Relative effect Ne of partici- Certainty of the ~ Comments
(95% Cl) pants evidence
Risk with No Risk with Topical al- (studies) (GRADE)

topical alcohol cohol

All-cause mortality (follow-up - - - - -
0-28 days) - not reported

No studies reported this outcome
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Omphalitis (follow-up 0-28 days) - > - _ _
- not reported

No studies reported this outcome

Cord separation time (follow-up MD 1.63 higher - 2117 BODO Topical alcohol likely resultsin a
0-28 days) (1.11 higher to 2.15 (4 RCTs) Moderatea slight increase in cord separation
higher) time.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_446116293959011506.

@ Downgraded one level for serious imprecision because the total sample size was relatively small (~2,100 participants) and confidence intervals around the pooled estimate
were moderately wide.

To keep the file size to a minimum, this document contains only the Abstract and Plain Language Summary for the
Cochrane Review, which should be sufficient for the purpose of rating it for Relevance and Newsworthiness. If you wish to
view the entire document, please return to the rating page and choose the "Additional Info" link directly under the "View
Article" link. Please note the file may be quite large.
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