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Creams Used by Hand Eczema Patients are often Contaminated with Staphylococcus aureus
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1

Skin lesions, such as atopic dermatitis and eczema, are
often colonized with high densities of microorganisms,
especially Staphylococcus aureus (1–3). Severity and
persistence of both atopic and hand eczema has been
associated with S. aureus colonization (2, 4).
Besides colonizing eczema S. aureus is also one of
the most frequently found contaminants in cosmetic
products (5–7), and cosmetics contaminated with S.
aureus have previously been identified as the cause of
dermal infection (8).
Studies on contamination of different types of cosmetics during use have shown that Staphylococcus spp. in
particular S. epidermidis, are found in the products (5,
9–12). In addition, yeast and mould, such as Candida
spp. and Aspergillus spp., are also frequently found in
used cosmetics (9, 11, 13). This study investigated hand
creams used by patients with hand eczema for microbial
contamination, focussing especially on S. aureus.
MATERIALS AND METHODS
Hand creams used by 20 patients with hand eczema were collected while the patients underwent routine patch testing at
the Dermato-Allergology Department at Gentofte Hospital.
In order to quantify the number of microorganisms present in
each product parts of the protocol 2.6.12 from the European
Pharmacopoeia 6.5 “Microbiological examination of nonsterile products: microbial enumeration tests” were followed
(14). Briefly, 1 g cream was dissolved in 9 ml buffered NaClpeptone solution (pH 7.0) and serial diluted to 10–3 g/ml. From
each dilution 0.1 ml was dispersed on two 5% sheep blood
agar plates (OXIOD) and incubated at 37ºC for 5 days. The
number of new colonies was recorded on each of the 5 days.
The total number of colony forming units (CFU) was counted
and the CFU/g cream was calculated based on the mean number
of CFU on two plates from the same dilution if the number of
CFU was between 10 and 200 on each plate. Characterization
of the colonies was performed by selecting morphologically
different colonies and several similar colonies from the blood
plates. Each isolated colony was transferred to a new blood
plate in order to ensure pure colonies. All isolates underwent
microscopy, and bacterial isolates were Gram-stained. To identify S. aureus all Gram-positive cocci were tested for coagulase
(Staphaurex® REMEL).
It was also tested whether the contact areas of the cream
were contaminated. With an inoculation loop a small quantity
of cream was removed from the opening of tubes or the edge of

jars and suspended in 1 ml NaCl-peptone solution. 0.5 and 0.1
ml volumes of the solution were dispersed on blood plates and
incubated at 37ºC for 5 days. The characterization procedure
for these isolates was identical to the previous procedure.

RESULTS
A total of 32 different products was collected from
the 20 different patients, 6 jars and 26 tubes. Microorganisms were found in 20 of the 32 products (63%).
In 11 (55%) of the 20 products microorganisms were
isolated from the cream itself. From the creams we only
isolated a small number (0–10) of microorganisms on
each blood plate, which made it unreliable to calculate
the exact number of CFU/g.
From the opening of the tubes and the edge of the
jars we found microorganisms in all 20 contaminated
products, except one. In total, 49 microorganisms were
isolated from the cream itself and 85 microorganisms
were isolated from the opening of the tubes or edge
of the jars. All 134 isolates were characterized (Table
I). Gram-positive cocci were found in 18 (90%) of the
contaminated products, while Gram-positive and -negative rods, filamentous fungi and yeasts where found
in 10–30% of the contaminated products (Table I). S.
aureus were found in 6 (30%) of the 20 products, these
6 products came from 3 different patients. One product
had visible contamination, with growth inside the jar
and discoloration of the cream around the edge.
DISCUSSION
We isolated microorganisms from 63% of the products,
and 30% of the contaminated products contained S.
aureus. The majority of the microorganisms were isolated from the opening of the tubes or edges of the jars
of the products, which indicates that the contaminants
are from the users and not intrinsic. This is also indicated by our quantification, which showed that none
of the products were contaminated by large numbers
of CFU/g cream. A study on used sunscreen products
also showed that the openings of the containers are the
most frequent contaminated part (11).

Table I. Prevalence of type of microorganism found and the number and place of isolated microorganisms
Products, n (%)
Isolated from the cream, n
Isolated from the opening/edge, n

Cocci (Gram+)

Rod (Gram+)

Rod (Gram–)

Filamentous fungi

Yeast

18 (90)
37
52

6 (30)
7
10

4 (20)
–
6

2 (10)
1
3

4 (20)
4
14
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In the majority of the products we could isolate and
identify all the microorganisms that were visible after
5 days of incubation. However, in some cases the plate
was completely covered and we selected colonies that
represented the whole community of microorganisms
based on visible differences in morphology. All these
overgrown plates were from the opening or edge of the
containers.
According to European Union (EU) legislation
cosmetic products must not contain more than 1,000
CFU/g cream and S. aureus, Pseudomonas aeruginosa
and Candida albicans must not be detectable in 0.5 g
of the product. We did not find any products with more
than 1,000 CFU/g cream. We did find S. aureus, but
this was probably caused by in-use contamination. We
also found yeast and Gram-negative rods, which could
be Candida albicans or Pseudomonas aeruginosa, but
again it is not known whether these pathogens proliferate in the cream or are transient on the opening or
edge of the product containers. The pathogenic microorganisms can potentially colonize or infect the hand
eczema of the patients and thereby prolong healing of
the skin (4, 8). The findings of this study show that the
majority of creams are contaminated. It is important
that the patients exercise care in using creams and limit contact between the opening/edge of the container
and their skin. A previous study showed that products
where the user has less direct contact with the cream is
at lower risk of becoming contaminated during use (9).
From jars in particular, it would be preferable to use a
spatula or a spoon in order to avoid direct contact by
inserting fingers into the jar. Furthermore, we do not
recommend that leftover cream is returned to the jar
or wiped off on the edges of the container. In cases of
infected hand eczema or other dermal infections it is
important to ensure that the patients minimize direct
contact between the infected site and their creams and
other cosmetic products in order to avoid transfer of
microorganisms, which may prolong healing or infect
other users of the products.
ACKNOWLEDGEMENT
This study was funded by Aage Bang Foundation.

Acta Derm Venereol 92

The authors declare no conflicts of interest.

REFERENCES
1. Gong JQ, Lin L, Lin T, Hao F, Zeng FQ, Bi ZG, et al. Skin
colonization by Staphylococcus aureus in patients with eczema and atopic dermatitis and relevant combined topical
therapy: a double-blind multicentre randomized controlled
trial. Br J Dermatol 2006; 155: 680–687.
2. Nilsson E, Henning C, Hjorleifsson ML. Density of the
microflora in hand eczema before and after topical treatment
with a potent corticosteroid. J Am Acad Dermatol 1986; 15:
192–197.
3. Nilsson EJ, Henning CG, Magnusson J. Topical cortico
steroids and Staphylococcus aureus in atopic dermatitis. J
Am Acad Dermatol 1992; 27: 29–34.
4. Haslund P, Bangsgaard N, Jarlov JO, Skov L, Skov R, Agner
T. Staphylococcus aureus and hand eczema severity. Br J
Dermatol 2009; 161: 772–777.
5. Tran TT, Hitchins AD. Microbial survey of shared-use cosmetic test kits available to the public. J Ind Microbiol 1994;
13: 389–391.
6. Lundov MD, Zachariae C. Recalls of microbiologically
contaminated cosmetics in EU from 2005 to May 2008. Int
J Cosmet Sci 2008; 30: 471–474.
7. Wong S, Street D, Delgado SI, Klontz KC. Recalls of foods
and cosmetics due to microbial contamination reported to
the U.S. Food and Drug Administration. J Food Prot 2000;
63: 1113–1116.
8. Carr J, Akram M, Sultan A, Hunter L, Moustafa M,
Messenger A, et al. Contamination of emollient creams and
ointments with staphylococcus aureus in children with atopic
dermatitis. Br J Dermatol 2008; 159: 114.
9. Brannan DK, Dille JC. Type of closure prevents microbial
contamination of cosmetics during consumer use. Appl Environ Microbiol 1990; 56: 1476–1479.
10. Campana R, Scesa C, Patrone V, Vittoria E, Baffone W. Microbiological study of cosmetic products during their use by
consumers: health risk and efficacy of preservative systems.
Lett Appl Microbiol 2006; 43: 301–306.
11. Jemec GBE, Renneberg J, Wulf HC. Microbiology of
sunscreens in use. Occupat Envir Dermatosen 1997; 45:
275–277.
12. Baird RM. Bacteriological contamination of products used for
the skin care in babies. Int J Cosm Sci 1984; 6: 85–90.
13. Mislivec PB, Bandler R, Allen G. Incidence of fungi in
shared-use cosmetics available to the public. J AOAC Int
1993; 76: 430–436.
14. European Pharmacopoeia 6.5. Methods of analysis; 2.6.12
Microbiological examination of non-sterile products: Microbial Enumeration Tests. European Pharmacopoeia 6.5.
2007: p. 4769–4773.

