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Background: Increased skin colonization by Staphylococcus aureus is associated with
atopic eczema (AE) severity. Reduction of S. aureus levels on the skin results in an
improvement in the clinical condition.

Methods: The antimicrobial activity of topical products including a bath oil, cream, and
wash combining antiseptics and emollients (A+E) was compared to products containing
emollients only. The preference of patients with AE for A+E cream or emollient only cream
to relieve symptoms of itching, erythema, and inflammation when applied three times daily
for 10 days is evaluated. Repeat insult patch testing of the products is also conducted.
Results: A significant reduction in microbial counts was found following use of A+E bath
oil (4.09+0.32 vs 6.20£0.24 log;¢ cfu/mL S. aureus, P<0.001), A+E cream (5.50+0.63 vs
5.94+0.72 log,q cfu/foot S. aureus, P=0.002), and A+E wash (2.71£0.48 vs 3.57+0.31 logiq
cfu/mL Escherichia coli, P<0.001) compared to the emollient only products. The A+E cream
was preferred to the emollient only cream (P=0.004) by patients with AE. All three tested
formulations were found to be non-irritating and non-sensitizing to the skin.

Conclusion: The bath oil, cream, and wash containing antiseptics and emollients decrease
the level of bacteria on the skin, including S. aureus, compared to emollient only products.
Patients with AE preferred the A+E cream compared to the emollient only cream to relieve
symptoms of itching, erythema, and inflammation. The choice of formulation allows clin-
icians and patients to choose a suitable product for the short-term treatment of eczema flare-
ups caused by bacterial infections.

Keywords: Staphylococcus aureus, atopic eczema, atopic dermatitis, benzalkonium

chloride, triclosan, antimicrobial, antiseptic, emollient

Introduction

Among patients with atopic eczema (AE), Staphylococcus aureus is typically found
in approximately 90% of the clinically involved skin areas, most without clinical
signs of infection.'” In contrast, only 5-30% of healthy individuals harbor S.
aureus on their skin.® S. aureus adheres to the skin of patients with AE by means
of receptors for dermal fibronectin and fibrinogen, which are exposed in damaged
atopic skin compared to normal skin.* Atopic skin is further susceptible to
increased S. aureus colonization due to a decrease in endogenous antimicrobial
peptides, which may result in defective innate immune responses.’

The density of S. aureus on eczematous lesions correlates with cutaneous
inflammation and contributes to eczema severity.® Increased severity may be due
to a direct chemical irritation of protein components of the bacterium with immune
cells.” Further, S. aureus secretes a group of toxins (superantigens) which can
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stimulate T lymphocytes distant from the eczematous site,
leading to widespread activation of existing lesions.®
Correlation has been shown between the presence of
superantigens and the severity of AE.® A reduction in S.
aureus levels on eczematous skin is accompanied by a
significant improvement in the clinical condition.’'
Consequently, antimicrobial therapy may be an important
treatment component in the management of AE.

Topical antiseptics represent an alternative to topical
antibiotics to reduce S. aureus levels in patients with AE.""
The main advantages of antiseptics over antibiotics are that
they have a low potential of inducing bacterial resistance and
rarely cause hypersensitivity.'""'? In addition, it is well estab-
lished that topical use of emollients improves inflammatory
skin diseases, particularly if the skin is dry and pruritic."
Moreover, concomitant use of emollients with corticoster-
oids can allow steroids to be used less frequently or in smaller
quantities.'*'> The combination of antiseptics and emollients
would, therefore, offer a dual action in treating AE flare-ups
due to bacterial infection.

The aim of this study was to test the antimicrobial activity
of a range of topical products comprising a bath oil, cream,
and wash formulated to combine antiseptics and emollients
(A+E) compared to products containing emollients (E) only.
In addition, the preference of patients with AE for the A+E
cream or the E only cream to relieve symptoms of itching,
erythema, and inflammation is evaluated. Repeat insult patch
testing (RIPT) of the products is also conducted.

Materials and methods

Topical preparations

QV Flare Up Bath Oil AUST R 142064 (referred to as A+E
bath oil) containing benzalkonium chloride 2.0% (w/w),
triclosan 0.7% (w/w), and paraffin liquidum base; QV Flare
Up Cream AUST L 165214 (A+E cream) containing glycerol
10% (w/w), and benzalkonium chloride 0.1% (w/w); QV
Flare Up Wash ARTG 167618 (A+E wash) containing gly-
cerin, myrtrimonium bromide 2% (w/w), and benzalkonium
chloride 4% (w/w); QV Bath Oil (referred to as E only bath
oil) containing paraffinum liquidum; QV cream (E only
cream) containing paraffinum liquidum, glycerin, and petro-
latum. All preparations were from Ego Pharmaceuticals, Pty.
Ltd. (Braeside, VIC, Australia).

Study participants
The microbial studies involving healthy volunteers were

approved by the Independent Ethics Committees of

Microtech Laboratories, Pty Ltd. (Blackburn, VIC,
Australia) and Silliker Microtech, Pty. Ltd. (Blackburn, VIC,
Australia). The microbial study involving patients with AE
was approved by the Independent Ethics Committee of
Dermatest, Pty. Ltd. (Rockdale, NSW, Australia). The RIPT
studies involving healthy volunteers were approved by the
Review Boards of Cantor Research
Laboratories, Inc. (Blauvelt, NY, USA) and AMA
Laboratories, Inc (New City, NY, USA). All operate in accor-
dance with the International Conference on Harmonization

Institutional

Good Clinical Practice guidelines. All participants provided
written informed consent, in accordance with the Declaration
of Helsinki.

Eligible participants for the microbial and RIPT studies
included healthy men and women aged 18-70 years who:
were not taking medication or under the care of a doctor
for a period of 1 month prior to commencement and
throughout the entire test period; completed an extensive
medical history form; were free of any dermatological or
systemic disorder that would interfere with the results;
were available for the study duration and gave written
informed consent. Exclusion criteria were individuals:
under doctor’s care; taking medication which could mask
or interfere with test results; with a history of sensitivity to
cosmetics; with any form of skin cancer or any disease that
could interfere with test results; diagnosed with chronic
skin allergies; with excessive hair on the test sites and
females who indicated that they were pregnant or nursing
an infant.

Eligible participants for the AE study included men
and women aged 18-65 years diagnosed with AE by a
clinician that had previously been treated mainly with
topical steroids. All other inclusion and exclusion criteria
were the same as described above.

Antimicrobial activity of A+E bath oll
The antimicrobial activity of A+E bath oil was assessed
using the Storey patch test. Twelve healthy volunteers (5
female, 7 male) took part in the study. To remove transient
flora, hands and forearms were washed with an unpre-
served toilet soap for 1 min, rinsed and dried. Three 10
em? circles were marked on each inner forearm and 0.3
mL S. aureus MT42 (ATCC 6538) cultured for 24 hrs was
applied to each patch, spread evenly, and allowed to dry.
Pre-treatment counts were determined from one patch
on each arm by placing a sterile polycarbonate cylinder
over the patch and pressing firmly to seal it onto the skin.
Recovery broth (10 mL) was added to the cylinder and a
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sterile cotton swab used to rub the surface of the patch to
release the bacteria. A sterile syringe was used to collect
the recovery broth containing the bacteria. Recovery broth
was plated in duplicate onto mannitol salt agar without salt
to minimize any inhibition of stressed cells. Each patch
was sampled separately. Plates were incubated at 37°C for
48 hrs and the number of S. aureus counted based on
colonial morphology; S. aureus produces deep yellow
colonies of uniform color.

Each arm was subsequently soaked in either A+E bath
oil (diluted 1:133) or E only bath oil (diluted 1:174 to
match the concentration of liquid paraffin in A+E bath oil)
in 4 L of 40°C tap water for 10 mins. The arms, but not
patches, were dried and residual S. aureus on the patches
were recovered by the technique described above. After
sampling, arms were wiped with 70% methanol and
washed with chlorhexidine to remove any remaining
bacteria.

Antimicrobial activity of A+E cream
To assess the antimicrobial activity of A+E cream, the toe
webs were used as a model of bacterial colonization and/or
secondary bacterial infection with S. aureus.'® Twelve
healthy volunteers (5 female, 7 male) were randomly
divided into two groups, one group using A+E cream on
the right foot and E only cream on the left foot, and vice
versa. The cross over study was performed 2 weeks later.
The toe webs were swabbed to determine pre-treatment
counts. Swabs were transferred to 4 mL of Nutrient Broth
No. 2, vortexed for 1 min and then plated onto cystine-
lactose-electrolyte deficient agar in duplicate. Each foot
was sampled separately. Plates were incubated at 37°C for
48 hrs and the total microbial load was counted as well as
the number of S. aureus based on colonial morphology.
The A+E cream (1.5 g) was gently massaged into the
toe webs and surrounding areas of one foot for 5 mins.
Similarly, E only cream (1.5 g) was applied to the other
foot. To avoid contamination hands were washed between
applications. Volunteers replaced their socks and shoes and
resumed normal activities between treatment application
and sampling. The toe webs were swabbed again after 6
hrs. The swab was transferred to 4 mL of Nutrient Broth
with 3% lecithin and 2% Tween 80 and the flora enumer-
ated as described for the pre-treatment counts.

Antimicrobial activity of A+E wash
The antimicrobial activity of A+E wash was assessed using
the BS EN 1499:1997 hygienic handwash protocol.'’

Fifteen healthy volunteers were randomly divided into two
groups, one using A+E wash and the other using linseed oil
soft soap. The cross over study was performed 1 week later.

To remove transient flora, hands and forearms were
washed with 5 mL of linseed oil soft soap for 1 min,
rinsed for 30 s and dried. The hands were subsequently
contaminated with Escherichia coli K12 MT316 (NCTC
10,538) grown in tryptone soy broth (TSB) for 24 hrs to
the mid-meta carpels for 5 s with the fingers spread apart.
Excess culture was allowed to drain from the hands and
hands were air dried. Pre-treatment counts were deter-
mined by rubbing fingers against the bottom of sterile
petri dishes containing 10 mL TSB for 1 min, which was
plated onto tryptone soy agar plates in duplicate. Each
hand was sampled separately. Plates were incubated at
36°C for 18-24 hrs and counted for E. coli colonies.

Hands were subsequently washed using either 5 mL A
+E wash or 5 mL linseed oil soft soap following the
standard hand wash procedure for 60 s.!” Hands were
rinsed under running tap water for 15 s with fingertips
upright. The wrist and lower arms were dried to prevent
recontamination of the fingertips. Fingertips were rubbed
for 1 min against the base of sterile petri dishes containing
10 mL TSB with 3% Tween, 3% saponin, 0.1% histidine,
and 0.1% cysteine and the flora enumerated as described
for pre-treatment counts. After sampling, hands were
washed with chlorhexidine to remove any remaining
bacteria.

Evaluation of A+E cream in patients with
AE

Fifty patients were enrolled in the study. Patients were
required to abstain from using deodorants, soaps, cosmetic
moisturizers, and other topical preparations on the test
areas for a period of 3 days prior to and throughout the
study period. Pairs (A and B) of treatment sites where
eczema was active and of equivalent size and severity
were determined, for example, on opposing legs. Patients
were given the E only cream (Product A) and the A+E
cream (Product B) and were instructed to apply the pro-
ducts to the two treatment sites, Product A to site A, and
so on three times daily for a period of 10 days. Patients
were blinded as to the nature of the material being applied.
Patients returned to the laboratory after 5 and 10 days to
complete a questionnaire and to express an overall prefer-
ence for one product over the other, giving consideration
to the relative degree of relief offered from itching,
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erythema, and inflammation at each of the two treatment
sites. The results were analyzed using the following scor-
ing system: —2 if Product A was preferred on both occa-
sions, +2 if Product B was preferred on both occasions,
and 0 if there was no preference or the patient changed his
or her preference.

Skin irritancy and sensitization by RIPT

Healthy volunteers aged over 18 years participated in this
the RIPT protocol
described.'® Fifty-five volunteers (41 female, 14 male)
received A+E bath oil diluted 1:33, 55 (48 female, 7
male) received A+E cream and 105 (79 female, 26 male)

study according to previously

received A+E wash.

Statistical analyses

Statistical analysis was performed using Sigmaplot 14.0
(Systat Software, Inc., San Jose, CA, USA). The Wilcoxon
matched pairs signed rank test was used to compare micro-
bial counts and is calculated as the sum of ranks of the
negative differences from (log;o pre-treatment) — (logo
post-treatment). Statistical analysis was performed on the
combined data only (ie, patch 1+ patch 2 or left limb +
right limb). P<0.05 was considered to be statistically
significant.

Results
Antimicrobial activity of A+E bath oll

There was a significant reduction in S. aureus counts from
6.77+0.11 to 6.204+0.24 log;o cfu/mL (P<0.001) following
treatment with E only bath oil, and an even larger signifi-
cant reduction in S. aureus counts from 6.77+0.11 to 4.09
+0.32 log; cfu/mL (P<0.001) following treatment with A
+E bath oil for 10 mins (Table 1). The A+E bath oil was
found to be significantly more effective against S. aureus
than E only bath oil (P<0.001).

Antimicrobial activity of A+E cream
There was no difference in total bacterial counts of the toe
web following treatment with E only cream for 6 hrs
(Table 2). However, there was a significant reduction in
total bacterial counts from 6.6440.60 to 6.13+0.52 log,
cfu/foot (P=0.007) following treatment with A+E cream.
The A+E cream was therefore found to be significantly
more effective against total bacteria than E only cream
(P=0.001).

Similarly, there was no difference in S. aureus counts
of the toe web following treatment with E only cream for 6
hrs (Table 3). However, there was a significant reduction
in S. aureus counts from 6.08+0.39 to 5.50+0.63 log;, cfu/
foot (P=0.024) following treatment with A+E cream. The
A+E cream was therefore found to be significantly more
effective against S. aureus than E only cream (P=0.002).

Antimicrobial activity of A+E wash

There was a significant reduction in E. coli counts from
6.2940.20 to 3.5740.31 log;o cfu/mL (P<0.001) following
treatment with linseed oil soap, and an even larger sig-
nificant reduction in E. coli counts from 6.30+0.28 to 2.71
+0.48 log;o cfu/mL (P<0.001) following treatment with A
+E wash for 60 s (Table 3). The A+E wash was subse-
quently found to be significantly more effective against E.
coli than linseed oil soap (P<0.001).

Evaluation of A+E cream in patients with
AE

Two out of 50 patients did not complete the study due to events
unrelated to the study protocol. Table 4 shows the number of
patients who expressed an overall preference for one formula-
tion over the other. Significantly more volunteers (29/48)
preferred A+E cream compared to E only cream (10/48;
P=0.004). None of the patients changed their preference

Table | Determination of the antimicrobial activity of antiseptic plus emollient (A+E) bath oil compared to emollient (E) only bath oil
using the Storey patch test. Values are geometric mean * standard deviation (log,o cfu/mL) for S. aureus (n=12). Arithmetic mean
counts (cfu/mL x10°) are shown in parentheses. *P<0.001 vs control, ¥P<0.001 vs E only bath oil

Treatment S. aureus log,o cfu/mL
Patch | Patch 2 Patch |+ Patch 2
Control 6.77£0.13 (6167) 6.78+0.11 (6258) 6.77£0.11 (6213)
E only bath oil 6.28+0.20 (2110) 6.13+0.32 (1637) 6.20+0.24 (1873)*
A+E bath oil 3.89+0.40 (10.2) 4.29+0.39 (28.5) 4.09+0.32 (19.3)%
642 submit your manuscript Clinical, Cosmetic and Investigational Dermatology 2019:12
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Table 2 Determination of the antimicrobial activity of antiseptic plus emollient (A+E) cream compared to emollient (E) only cream
using the natural flora of the toe web. Values are geometric mean * standard deviation (log,o cfu/foot) for total bacteria (n=12) or S.
aureus (n=11). Arithmetic mean counts (cfu/foot x10%) are shown in parentheses. *P=0.007 vs pre-treatment, **P=0.024 vs pre-
treatment, #P=0.001 vs E only cream, #p=0.002 vs E only cream

Treatment

Total bacteria log,, cfu/foot

S. aureus log,, cfu/foot

Pre-treatment

Post-treatment

Pre-treatment

Post-treatment

A+E cream (left foot)
A+E cream (right foot)

E only cream (left foot)
E only cream (right foot)
E only cream (left + right)

6.62+0.42 (6630)
6712057 (11,177)
6.67+0.46 (8903)
6.60£0.61 (7860)
6.68+0.68 (13,258)
6.64+0.60 (10,559)

6.36:0.46 (4088)
6.65+0.58 (8402)
6.51:£0.43 (6245)
6.12£061 (2761)
6.14+0.48 (2407)
6.13£0.52 (2584)* +

5.95+0.55 (1744)
5.97+0.69 (2329)
5.96+0.59 (2036)
6.07£0.45 (2116)
6.08+0.47 (2029)
6.08+0.39 (2073)

5.72+0.71 (2110)
6.16+0.77 (3680)
5.94+0.72 (2895)
5.70£0.66 (949)
5.31£0.72 (541)
5.50£0.63 (745)%+*

A+E cream (left + right)

Table 3 Determination of the antimicrobial activity of antiseptic plus emollient (A+E) wash compared to linseed oil soap using the
hygienic handwash protocol BS EN 1499:1997. Values are geometric mean * standard deviation (log|o cfu/mL) for E. coli (n=15).

Arithmetic mean counts (cfu/mL x10%) are shown in parentheses. *P<0.001 vs pre-treatment, P<0.001 vs linseed oil soap

Treatment

E. coli log;o cfu/mL

Pre-treatment

Post-treatment

A+E wash (left hand)
A+E wash (right hand)
A+E (left + right)

Linseed oil soap (left hand)
Linseed oil soap (right hand)
Linseed oil soap (left + right)

6.28+0.20 (2099)
6.29+0.24 (2271)
6.29+0.20 (2185)
6324031 (2560)
6.29+0.26 (2267)
6.30£0.28 (2414)

3.52+0.35 (4.35)
3.62+0.28 (4.99)
3.5740.31 (4.67)*
2.67+0.50 (0.813)
2.75+0.49 (0.974)
2.71+0.48 (0.893)*

Table 4 Summary of volunteer preferences (n=12) following
three times daily application of antiseptic plus emollient (A+E)
cream compared to emollient (E) only cream for 5 and 10 days.
*P=0.004 vs E only cream

Treatment Day 5 Day 10
E only cream 10 10

A+E cream 29* 29*

No preference 9 9

from day 5 to day 10 of the study. No adverse events were
reported.

Skin irritancy and sensitization

Fifty-two volunteers completed the study in the A+E bath
oil group, 54 in the A+E cream group, and 101 in the A+E
wash group. The eight volunteers who did not complete
the study withdrew due to reasons unrelated to the study
protocol. No erythema, edema, or adverse reactions of any
kind were observed during the course of the study.

Therefore, when tested under semi-occlusive conditions,

A+E bath oil, cream, and wash are all non-irritating and
non-sensitizing to the skin.

Discussion

The bath oil, cream, and wash tested in this study containing
both antiseptic(s) and emollients can rapidly decrease the
level of bacteria on the skin, including S. aureus, compared
to an emollient alone. The different formulations offer a
choice for both clinicians and patients alike to choose an
appropriate and/or preferred treatment; bath oils are effec-
tive for treating large body areas, creams can be used to treat
localized skin areas, while washes can be used on any part
of the body in the shower, bath, or hand basin. All formula-
tions were found to be non-irritating and non-sensitizing to
the skin. In addition, A+E cream was found to be preferred
to E only cream by patients with AE to relieve symptoms of
itching, erythema, and inflammation.

Emollients, such as liquid paraffin and glycerin used in
the study, play an important role in the management of AE
and other dry skin disorders."® They soften the skin by
forming an occlusive film on the stratum corneum which
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prevents excessive evaporation of water from the upper
skin layers, which helps to counteract skin dryness.'®

The antiseptics used in this study, include benzalko-
nium chloride and triclosan, have been used successfully
in medical and cosmetic products since 1935'? and 1960,
respectively. Both have low toxicity and are rarely
sensitizing.”'**> Benzalkonium chloride has been shown
to cause irritation at high concentrations, but is unlikely
to cause irritation at the low concentrations used in this
study.”> The main advantages of antiseptics over antibio-
tics are that they have a low potential of inducing bacterial
resistance and rarely cause hypersensitivity.'""'* These
attributes are important in light of increasing antibiotic
resistance, including methicillin-resistant S. aureus,
which not only contributes significantly to the mortality
and morbidity of healthy people, but is also a costly public
health issue.?* The formulations tested in this study offer a
non-antibiotic alternative for the short-term treatment of
eczema flare-ups caused by bacterial infections.

There have been a small number of clinical studies inves-
tigating the use of topical benzalkonium chloride and/or
triclosan in patients with AE, which suggest a benefit from
these antiseptics. For example, a significant improvement
was found in clinical scores and S. aureus counts in 15
patients with moderate to severe atopic dermatitis with S.
aureus present on the skin, who bathed daily for 4 weeks in
Oilatum Plus bath oil (emollient plus 6% benzalkonium
chloride and 2% triclosan), but not in Oilatum bath oil
(emollient only).”> On comparing the two treatments, the
changes observed were only significantly different after 2
weeks of therapy as the trial was complicated by poor adher-
ence, with 5/8 patients in the Oilatum group failing to com-
plete the study.>> This did not occur in the Oilatum Plus
group, possibly indicating dissatisfaction with the emollient
only treatment.”> In a crossover study of Oilatum and
Oilatum Plus in 30 children with atopic dermatitis and recur-
rent infection, two 4 week treatment periods using the same
protocol described above were separated by two treatment
free weeks.?® There was a significant improvement in total
clinical score, signs and symptoms score and area effected in
the Oilatum Plus but not in the Oilatum group.*®

A significant decrease in SCORAD was found for 60
patients with mild to moderate AE who applied emollient
cream containing 1% triclosan compared with emollient only
cream twice daily for 14 days.?” Although there was an
improved mean reduction in SCORAD after 27 days, this
was no longer significant.”” Of note, topical corticosteroid
use in the triclosan group was half that of the emollient only

group, suggesting a steroid-sparing potential of triclosan.?’
In another trial, a mean decrease in SCORAD and bacterial
concentration was observed in 46 patients with staphylo-
genic-triggered atopic dermatitis after 1 and 2 weeks who
applied either 2% triclosan cream or a cream containing 0.3%
and 0.34% dihydrochloride
(Lipoderm; regimen not stated).”®

triclosan chlorhexidine

In a further trial in 55 patients with atopic dermatitis,
the total number of bacteria including S. aureus was sig-
nificantly reduced after 2 and 4 weeks of treatment with
either 2% triclosan or 1% erythromycin applied twice
daily.*” Clinical improvement of lesions was closely cor-
related to the reduction in the number of bacteria. These
results support the use of topical antiseptic agents for the
treatment of AE, since the development of resistance is
unlikely compared to that of antibiotics.?’

The use of household bleach baths to decrease skin
infections in patients with AE has been suggested.’’
However, bleach purchased from supermarkets can vary
greatly in its concentration and excipients.’’ As bleach
ages, the active components decompose and it can lose

half its activity by the expiry date.”'

Consequently,
depending on the size of the bath, the final concentration
of sodium hypochlorite will vary and as a result may cause
burns and irritation from adding too much, or be ineffec-
tive from adding too little.*' Furthermore, sodium hypo-
chlorite has been reported to cause contact dermatitis.”'

In conclusion, the formulations tested in this study con-
taining both emollients and antiseptics can decrease the level
of bacteria on the skin, including S. aureus, and offer an
alternative treatment to antibiotics. The dual action of the
combination of emollients and antiseptics was preferred by
patients with AE compared to emollients only to relieve
symptoms of itching, erythema, and inflammation. The
choice of formulation allows both clinicians and patients
alike to choose an appropriate and/or preferred option for
the short-term treatment of infected eczema flare-ups.
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