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Bleach Baths to Reduce Severity of Atopic Dermatitis
Colonized by Staphylococcus
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Commentary on: Treatment of Staphylococcus
aureus colonization in atopic dermatitis
decreases disease severity
Huang JT, Abrams M, Tiougan B, et al

Pediatrics. 2009;123(5):e808-e814

Question:DoessuppressionofStaphylococcusaureusgrowth
with sodium hypochlorite (bleach) baths and intranasal
mupirocin improve atopic dermatitis (AD) severity?

Design: A 3-month, investigator-blinded, placebo-
controlled, randomized controlled trial (RCT).
Setting: Pediatric dermatology clinic at the Children’s Me-
morial Hospital, Chicago, Illinois.
Participants: Thirty-one participants aged 6 months to 17
years with moderate to severe AD and clinical signs of bac-
terial infection were randomized. Fifteen were assigned
to receive active treatment and 16 to receive placebo. At
baseline, the treatment group had higher mean Eczema
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Area and Severity Index (EASI) scores and a greater pro-
portion of body surface area (BSA) affected. Other demo-
graphics were similar for both treatment groups.
Methods/Interventions: All participants had provided
samples for baseline bacterial cultures of the worst in-
fected skin lesion and from the nares. They then all re-
ceived cephalexin hydrochloride, 50 mg/kg/d, for 2 weeks
prior to commencing treatment. Participants were in-
structed to add 0.5 cup (0.12 L) of 6% bleach (treat-
ment group) or water (placebo group) to a full bath of
water and to bathe in this solution twice weekly for 3
months. Participants were also asked to apply mupiro-
cin ointment (treatment group) or petroleum ointment
(placebo group) intranasally for 5 consecutive days, once
per month for 3 months. The authors acknowledged the
fact that the odor of bleach baths meant that partici-
pants did not remain blinded to their treatment alloca-
tion and have hence described this as a single-blind study.
Main Outcome Measures: The primary outcome mea-
sure was the EASI score. Other outcomes included the pro-
portion of BSA affected, Investigator’s Global Assessment
(IGA) scores, results from bacterial cultures of the skin
and nares at 1 and 3 months, adverse events, and compli-
ance with bath intervention and nasal ointments.
Results: At 1 month, the treatment group achieved a 10.4-
point reduction in EASI score from baseline compared with
a 2.5-point reduction in the placebo group (P=.02). At 3
months, this difference was more significant, with a 15.3-
point reduction in EASI score in the treatment group vs a
3.2-point reduction in the placebo group (P=.004). A sub-
analysis of EASI scores according to body location showed
a significant difference in reduction of EASI scores in bath-
submerged sites (upper limbs, trunk, lower limbs) be-
tween the 2 groups at 3 months (−4.94 in the treatment
group vs −0.88 in the placebo group; P� .001), but not in
the nonsubmerged sites (head and neck).

Participants in the treatment group also showed a
greater mean reduction in the proportion of BSA af-
fected at both 1 and 3 months. The authors state that par-
ticipants in the treatment arm had significantly lower IGA
scores at 1 month (P=.02) but that the difference in IGA
scores at 3 months was not significant (no actual mean
IGA values were reported). At baseline, cultures from the
skin and nares yielded S aureus in 87% and 81% of par-
ticipants, respectively. At 3 months, the proportion of par-
ticipants with positive cultures was unchanged.
Conclusion: Chronic use of diluted bleach baths with in-
termittent intranasal application of mupirocin ointment
decreases clinical severity of AD in patients with clini-
cal signs of secondary bacterial infections without in-
creasing resistant strains.

Comment

Study Strengths: We applaud the authors for perform-
ing a full-scale RCT as a means of following up their hunch
that the addition of bleach to bathwater might help chil-
dren with infected AD. We also commend their efforts
in attempting to blind the participants and investigators
as far as possible. The differences observed between the
2 groups in EASI score and proportion of BSA involved

seem to have been consistent at 1 and 3 months. The dem-
onstration that decreases in severity were confined to sub-
merged areas of the skin also might lend support to the
argument that the improvements were due to the sub-
mersion in bath water containing bleach.

Quality of Reporting: Randomization was reported as
“generated by a statistician” (page e809), but the method
used is not described. It is also unclear how the random-
ization sequence was subsequently concealed from the
recruiting investigators. Blinding was well explained, al-
though it was impossible to blind the study participants
because of the smell of bleach. It is unlikely that inves-
tigators became unblinded when conducting their as-
sessments, unless they chatted with the participants. The
drop-out rates in this small study were considerable; only
9 of 15 participants enrolled into the treatment arm were
followed up at 3 months. The authors assert that in sev-
eral cases parents in the treatment arm withdrew con-
sent because of considerable improvement in their child’s
condition. The authors state that they performed an in-
tention-to-treat analysis, as is recommended in the
CONSORT guidelines for the reporting of RCTs.1 How-
ever, the data from their participant flow diagram and
the main efficacy results suggest that this was not per-
formed, because 25 of 31 randomized participants were
included in the main analysis evaluated at 1 month and
22 of 31 participants at 3 months. The study was stopped
early because it had taken the study team 2 years to re-
cruit 31 participants with clinically infected AD com-
pared with an initial target sample size of 40 partici-
pants (or 48 as specified in the original trial registration2).

Baseline Differences: The primary end points were change
in EASI score between the 2 interventions at 1 and 3
months. The difference in change of EASI score between
the 2 treatments was 7.9 points in favor of bleach and
mupirocin at 1 month, based on 25 participants (P=.02,
but no confidence intervals were given), and 12.1 points
at 3 months based on 22 participants (P=.004; no confi-
dence intervals were given). It is important to note that
EASI scores were different in the 2 groups at baseline (26.9
in the treatment group and 17.7 in the placebo group in
participants who were treated for at least 1 month). It is
not stated if any adjustment for baseline severity was made
for the main analysis, and the lower scores in the control
group mean there is less potential for change in these in-
dividuals. Another possible explanation for the modest dif-
ferences seen between the treatment groups is the phe-
nomenon of regression to the mean (ie, a tendency of
participants with fluctuating disease to return to a lower
disease severity value during the course of the study). Al-
though all had clinically infected AD at enrollment and
were treated for 2 weeks with cephalexin, imbalances in
the proportion of participants with recurrent infected AD
at baseline, which was not reported, could have ac-
counted for the main results in such a small study.

Use of Topical Corticosteroids: Another concern is that
the amount of cotreatment (ie, topical anti-inflam-
matory medication and emollient) was not reported in
the 2 study groups. It is therefore possible that the amount
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of cotreatments used differed between the 2 groups. Given
that participants were unblinded to the intervention (be-
cause they could smell the bleach in the bottles), there
may have been a potential source of performance bias in-
troduced here. It is also possible that bleach-related xe-
rosis could have occurred, necessitating increased emol-
lient use in this group.

Inconsistencies With the Prespecified Trial Protocol:
One of the issues in interpreting this study is to deter-
mine the clinical relevance of a difference of 8 points on
the EASI scale at 1 month and 12 points at 3 months.
Here, the IGA score could have been very helpful, that
is, the proportion of participants with an IGA score of 0
(clear) or 1 (almost clear). Disappointingly, this categori-
cal measure is not presented in the results, and readers
are simply told that at 3 months “only a trend toward
lower IGA scores (page e811)” was present. On exami-
nation of the original trial protocol for prespecified sec-
ondary outcomes, it is clearly stated that the team planned
to analyze the proportion of participants with an IGA score
of clear or almost clear, but the data are not presented in
this report. Inspection of the trial registry protocol also
revealed that change in itch reported on a visual analog
scale by participants and their families was originally a
secondary outcome, but such patient-reported out-
comes are completely missing from the final trial re-
port. The subgroup analysis of submerged vs head and
neck body sites was not prespecified in the registered pro-
tocol, so care should be taken when interpreting such post
hoc findings, especially because a comparison of just the
head and neck (which comprise 10% of the EASI score)
would have less power to determine a true difference than
a comparison of the rest of the body sites.

Safety: One of 9 participants experienced itching and ir-
ritation of the skin with the use of the bleach baths. Al-
though the addition of bleach to a bathtub of water sounds
safe, it is possible that confusion with concentrations or
volumes could result in skin irritation or superficial bleach
burning.

Antibiotic Resistance: The study introduction high-
lights the possibility that increasing levels of staphylo-
coccal resistance (particularly methicillin-resistant S au-
reus [MRSA]) may result from treatment of AD with
topical or systemic antibiotics. However, the study in-
tervention involved continued use of intranasal mupiro-
cin (a topical antibiotic), which may in itself promote an-
tibiotic resistance. The authors state that no resistance
to mupirocin was seen following the intervention but do
not comment on resistance to other commonly used an-
tibiotics. They acknowledge that the prevalence of MRSA
among participants did not change following the inter-
vention, and yet there is considerable focus on the issue
of MRSA in the discussion and abstract. Overall, this as-
pect adds very little to the implications of the study.

What Role Does S aureus Play in AD? There is little dis-
pute that S aureus colonization is very common in AD,

yet its role in driving disease severity is still unclear. A
recent systematic review of 21 RCTs of antistaphylococ-
cal interventions in AD found that several products re-
duced S aureus numbers on the skin, but none showed a
clinically worthwhile benefit in eczema severity.3 The title
of the study discussed herein clearly suggests that the de-
crease in AD severity is due to treatment of S aureus colo-
nization. However, the results indicate that the propor-
tions of participants with AD colonized at the study outset
were unchanged following intervention, so it is difficult
to see how the changes in disease severity could be at-
tributed to reduction in bacterial colonization, which is
implied by the authors to be the rationale for clinical im-
provement. Furthermore, quantitative data on degree of
colonization are not included. This study design com-
bines 2 different interventions in the active group, mak-
ing it difficult to determine the true treatment effect of
either intervention alone. A more informative study de-
sign might have been a 4-arm study, comparing each ac-
tive intervention alone with both combined and with pla-
cebo, to make a clearer comparison of treatment effects.
It is also worth noting that all participants initially re-
ceived oral antibiotics, which somewhat limits the ex-
ternal validity of this study.

Bottom Line: It is good see a trial of a simple, cheap in-
tervention that might help children with infected AD.
However, it is unclear if the differences in favor of topi-
cal nasal mupirocin and bleach baths shown in this
study are due to differences in baseline severity, differ-
ences in use of cotreatments during the study, or a fail-
ure to undertake an intention-to-treat analysis. We will
not be changing our practice on the basis of these find-
ings for most of our patients with AD. We welcome an
additional larger and longer term study of a similar
approach with a prespecified publicly accessible proto-
col that allows for baseline differences with outcomes
such as global improvement and prevention of disease
flares that can be widely interpreted by health care
practitioners.
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