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Pseudomonas Folliculitis from Sponges Promoted as Beauty Aids

Bottone and Perez (1) recently reported a case of follicu-
litis due to Pseudomonas aeruginosa which was bacteriolog-
ically linked to a loofah sponge by serotyping. They also
reported that new sterilized loofah sponges plus distilled
water supported the growth of the patient's Pseudomonas
isolate. The authors suggest that a yet-to-be-identified
Pseudomonas growth-promoting component of the loofah
sponge may have a role in turning these reputed beauty aids
into infectious fomites. My experience with a case of
Pseudomonas folliculitis associated with a synthetic sponge
made of nonwoven polyester implies that factors not specific
to loofahs, such as incomplete drying and accumulation of
epidermal debris, may be sufficient to support pseudomonal
colonization of other types of sponges and may induce
Pseudomonas folliculitis.

Case. A 32-year-old healthy Caucasian female developed
crops of moderately painful, papular lesions which pro-
gressed to pustules of 2 to 3 mm in diameter. She had no
constitutional symptoms associated with the rash and no
known exposures to persons with illness or to animals.
The exantham began on the buttocks with approximately 8

lesions. On the second, third, and fourth day of the rash, an
additional 40 to 50 papules erupted on her buttocks, thighs,
back, chest, arms, and neck and one erupted on the face.
The papules evolved into pustules within 6 to 24 h. The
lesions scabbed, and surrounding erythema and pain re-
solved within 4 days of onset. A pustular lesion was un-
roofed on the fourth day, and a Gram stain of the purulent
material showed many polymorphonuclear leukocytes and
no bacteria. Bacterial cultures were initiated. No new le-
sions occurred until day 9, when 8 to 10 papular/pustular
lesions were noted on her buttocks, thighs, and lower back.
The bacterial culture grew P. aeruginosa.

Additional history elicited after the culture results were
known indicated that the patient had not been in jacuzzis,
hot tubs, swimming pools, or mud baths, nor had she
participated in activities associated with Pseudomonas fol-
liculitis, such as use of wax depilatories (2, 3, 6-8), in the
weeks prior to the rash. During the past 3 years the patient
used coarse sponges of synthetic material marketed to
produce smoother skin by their exfoliative properties. The
patient kept her sponge in the shower soap dish beside the
soap. A culture of the sponge grew many colonies of P.
aeruginosa and a moderate number of colonies of Serratia
liquefaciens and Aeromonas hydrophila. The antibiotic sus-
ceptibility profiles of the skin and sponge Pseudomonas
isolates were identical.

In concert with the popularity of exfoliative sponges as
antiacne and beauty aids, isolated cases of Pseudomonas

folliculitis are likely to occur more frequently than is com-
monly recognized in persons using not only loofah sponges
(1, 4) but also other types of sponges (5). The abrasive action
of the sponges may traumatize the epidermis and may allow
entry of bacteria and the development of folliculitis. Resid-
ual moisture, soap, and keratin may promote the growth of
bacteria in the sponge. Instructions to minimize these con-
ditions, such as thorough rinsing and drying of the sponge,
may lessen the occurrence of folliculitis in persons who
choose to use exfoliative sponges.
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Author's Reply
We applaud Dr. Frenkel's observation that even a syn-

thetic sponge used as an exfoliative device can serve as a
vehicle for the transmission of bacterial contaminants, espe-
cially P. aeruginosa, to the human skin. Her report, coupled
with that of Sheth et al. (4), who documented P. aeruginosa
otitis externa linked to a contaminated synthetic infant bath
sponge in an infant, augments our report of a case of
natural-fiber (loofah) sponge-associated P. aeruginosa follic-
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ulitis (1) and that of a Caribbean sponge-related P. aeru-
ginosa folliculitis (3). Taken together, these reports raise the
general issue of the true incidence of sponge-related P.
aeruginosa folliculitis, which, on an individual basis, may go
undiagnosed and thus the epidemiologic link to an exfoliative
device may go unappreciated. We use the generic term
exfoliative device because we have also been able to recover
P. aeruginosa, as well as several other gram-negative spe-
cies, from a pumice stone in daily use for debridement of
callouses. In this instance, sequestering of epidermal debris
in the stone crevices and a moist environment were condu-
cive to bacterial overgrowth.
The major issue to abrogating the transmission of poten-

tially pathogenic bacterial species to the human skin is one of
decontamination of the exfoliative device(s). While some,
but not all, manufacturers recommend drying of the device
between uses, we have found that prolonged (greater than 7
days) and thorough drying is necessary to decrease the
microbial content of exfoliative devices (2). This practice,
however, is palliative, as rehydration or reuse re-establishes
the same microbial flora (2). We therefore would recommend
that exfoliative devices be immersed in a bleach (hypochlo-
rite) solution (1 part bleach to 9 parts water) for 3 to 5
minutes, rinsed thoroughly, and allowed to dry. This proce-

dure should be practiced at regular intervals, e.g., twice or
more weekly to ensure continued decontamination of these
reservoirs which serve to transmit bacterial pathogens to the
human skin.
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Pseudomonas aeruginosa folliculitis is a well-known entity that occurs among users of closed-cycle
recreational water sources such as whirlpools, swimming pools, and hot tubs. In the absence of this
epidemiologic link, isolated cases are difficult to diagnose. We encountered a patient who developed P.
aeruginosa folliculitis subsequent to the use of a loofah sponge grossly contaminated with the same P.
aeruginosa strain (serotype 10; pyocin type 1/a 4,b) that was recovered from her skin lesions. Furthermore, we
demonstrated that sterile unused loofah sponges can serve as the sole growth-promoting substrate for P.
aeruginosa. To obviate the potential public health problem of contaminated loofah sponges, it is strongly
recommended that manufacturers append, and consumers adhere to, instructions as to the care of loofah
sponges, which includes allowing the sponge to dry after use.

Pseudomonas aeruginosa in the immunocompromised
host is an important cause of systemic infection which may
be accompanied by cutaneous manifestations including ery-
thematous nodules (7, 10), abscesses, vesicles, and cellulitis
(6), erysipelas-like lesions (8), and ecthyma gangrenosum
(4).

In the nonimmunocompromised host, P. aeruginosa has
been epidemiologically associated with folliculitis that oc-
curs in individuals who bathe in water contaminated with
this bacterial species (5). Usually, Pseudomonas folliculitis
occurs in outbreaks involving the use of closed-cycle recre-
ational water sources such as whirlpools, swimming pools,
hot tubs (5), private spas (2), and water slides (3). From 1972
through 1982, more than 74 outbreaks of Pseudomonas
folliculitis have occurred in the users of health spas (5, 11).
Furthermore, a nosocomial outbreak of P. aeruginosa fol-
liculitis occurred in association with the use of a physiother-
apy pool (9).

In the clear-cut setting of outbreaks of folliculitis associ-
ated with the use of hot tubs and spas, the diagnosis of small
pustular lesions on an erythematous base involving mainly
the skin of the trunk, buttocks, legs, and arms (5) is readily
established. In the individual case, however, the diagnosis of
Pseudomonas folliculitis may be overlooked unless a history
of hot tub or spa use is elicited (10, 12). Alternatively, in the
absence of any epidemiologic link to suggest Pseudomonas
folliculitis, an array of potentially more serious etiologies
may be entertained, including meningococcemia, gonococ-
cemia, viral eruption, and contact dermatitis.
Documented herein is a case of Pseudomonas folliculitis

that occurred in a healthy female patient in which the route
of acquisition of her infection was through the use of a loofah
bathing sponge grossly contaminated with P. aeruginosa.
The epidemiologic link was solidified by showing that the P.
aeruginosa skin and loofah sponge isolates were of the same
serotype and pyocin type. Furthermore, the ability of loofah
sponges to serve as the sole growth-promoting substrate for
P. aeruginosa is also described.

* Corresponding author.

CASE REPORT

A 25-year-old female administrative assistant sought med-
ical advice for the occurrence of small discrete pustular
lesions (Fig. 1) that randomly occurred over various parts of
her body over a 2-week period. She noted the appearance of
the first lesion on her abdomen, along the bottom edge of her
brassiere, and then several lesions on her right and left legs
below the knee and on the right calf subsequent to shaving
her legs. Two days later she developed extremely tender
axillary lymphadenopathy which made raising her arms
difficult. Medical opinion of the etiology of these lesions
ranged from a presumed viral exanthema to contact derma-
titis or disseminated gonococcal infection. Several pustular
lesions were evaluated by smear and culture. They revealed
the presence of numerous polymorphonuclear leukocytes
admixed with slender gram-negative rods which proved to be
P. aeruginosa on culture. Because of this finding, she was
questioned extensively about the usage of whirlpools, hot
tubs, or swimming pools, all of which she denied. Unable to
clearly establish an aquatic epidemiologic link to account for
her acquisition of P. aeruginosa, she was further questioned
about the use of wash cloths or sponges and admitted to
using a loofah sponge which hung constantly in her shower
stall. With this information, the patient was asked to bring to
the laboratory her sponge and any other beauty aids such as
lotions. Strikingly, on culture, the loofah sponge was found
to be florid with P. aeruginosa (Fig. 2), while the other
beauty aids were sterile.

MATERUILS AND METHODS
Both the skin and loofah sponge P. aeruginosa isolates

were found to be identical by serotyping (serotype 10) and
pyocin typing (pyocin type 1/a 4,b), which were determined
through the courtesy of J. Michael Janda, Department of
Health Services, State of California, Berkeley.
To test the growth-promoting potential of loofah sponges

for P. aeruginosa, a new loofah sponge, made in El Salvador
and marketed by Schroeder & Tremayne, Inc., St. Louis,
Mo., was purchased. After establishing its baseline flora by
touch inoculating the sponge to a 5% sheep blood agar plate,
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FIG. 1. P. aeruginosa papulopustular lesion on erythematous based located on the forearm of the case patient.

the sponge was sterilized by exposure to ethylene oxide. The
sterility of the sponge was assessed by inoculating thiogly-
colate broth and 5% sheep blood agar with loofah sponge
shavings. Subsequent to sterility assessment, fragments of
loofah sponge (approximately 2 by 1.5 cm) were aseptically
placed into tubes containing 2.5 ml of sterile distilled water
(Baxter-Healthcare Corporation, Deerfield, Ill.) and individ-
ually inoculated with 103 to 104 CFU of P. aeruginosa
isolated from the patient's skin and the loofah sponge. The
inoculum was prepared by emulsifying several colonies of
each isolate in 10 ml of sterile distilled water and washing
and centrifuging the suspension three times, after which the
optical density of the final suspension was adjusted to a 0.5
McFarland standard (-107 organisms per ml). One loopful
(0.001 ml) was then added to tubes containing the loofah
sponge fragments. Controls consisted of tubes containing
sterile distilled water inoculated with the P. aeruginosa
isolates as described above. All tubes were incubated at 35°C
for 24 h, after which aliquots were examined in the wet state
by phase-contrast microscopy and colony counts were de-
termined subsequent to making serial 10-fold dilutions. The
exact protocol was also followed for filter (pore size, 0.45
,um)-sterilized tap water to determine whether tap water as
used naturally in showering or bathing is equivalent or better
than sterile distilled water for the enhancement of Pseudo-
monas growth in the presence of loofah sponge fragments.
All tests were performed in triplicate.

RESULTS

Prior to sterilization, new unused loofah sponges grew
only scattered colonies of Bacillus species and Staphylococ-
cus epidermidis. This result was in marked contrast to the

virtual sea of colonies of P. aeruginosa recovered from
touch imprints of the patient's in-use loofah sponge (Fig. 2).

Aliquots taken from tubes containing the loofah sponge-P.
aeruginosa mixture examined by phase-contrast microscopy
were remarkable for the increased numbers and vibrant
motility of the Pseudomonas cells, as contrasted to the
occasional nonmotile to sluggishly motile bacillary forms
observed in the distilled water or tap water control tubes.

In the absence of any other source of utilizable growth
substrate, loofah sponge segments were growth promoting
for the P. aeruginosa isolates from the patient's skin and
loofah sponge. After 24 h of incubation, counts of P.
aeruginosa increased from the inoculated 103 to 104 CFU/ml
to 106 to 107 CFU/ml in the presence of only the loofah
sponge. In the unsupplemented distilled water control,
counts remained at 10 to 104 CFU/ml. Similar potentiation
of growth was observed for a P. aeruginosa strain recovered
from an in-use loofah sponge. Test results with tap water
instead of distilled water were identical. In these experi-
ments, the loofah sponge remained intact and was not
degraded by the P. aeruginosa strains even after 7 days of
incubation.

DISCUSSION

Loofah sponges, according to one manufacturer
(Schroeder & Tremayne, Inc.), are derived from vegetable
gourds of the cucumber family through a drying process
which results in a fine network of woven (cellulose) fibers.
The sponges are produced in a variety of sizes and shapes
and are sold as beauty aids designed to remove superficial
dried epithelial cells during bathing and showering prior to

VOL. 31, 1993
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FIG. 2. Direct implantation onto 5% sheep blood agar of loofah sponge fragments from the patient's loofah sponge showing growth of P.
aeruginosa.

the application of body oils and lotions. There are at least 77
varieties of loofah gourds which grow on a vine (1).

Several factors conjoined to predispose our patient to a
loofah sponge-induced Pseudomonas folliculitis. Subse-
quent to use, the patient hung her sponge on the hot water
knob in the shower stall to dry. She showered twice daily
and recalled using the loofah sponge during her evening
showers. It is highly plausible that the interval between
showers was inadequate to ensure adequate drying of the
sponge, which was 8 in. (20 cm) long and 4 in. (10 cm) in
diameter. Additionally, her spouse, who did not use the
loofah sponge (and, hence, did not have cutaneous lesions),
also used the shower, thereby prolonging the wet phase of
the loofah sponge.
The source of the loofah sponge-contaminating serotype

10 P. aeruginosa is unknown. It can be speculated that
because our patient was a hospital employee, she may have
become colonized with the organism during her working day
and subsequently contaminated the sponge during usage.
This link, however, is not absolute because the patient did
not work in a clinical area but worked in an administrative
office. Furthermore, in a survey of the microbial flora of 10
dry loofah sponges in personal use by the bacteriology
laboratory technical staff, none grew P. aeruginosa. The one
P. aeruginosa isolate obtained was from an in-use moist
sponge of the mother of a high school student who was a
volunteer in the hospital; that sponge was tested 2 days after
the student initiated a liaison with our laboratory.

P. aeruginosa is an ubiquitous inhabitant of moist envi-
ronments and has been recovered from sinks, baths, and tap
water (5). In this regard, we suspect that our patient's
sponge was naturally contaminated by an environmentally

derived P. aeruginosa. Failure to ensure adequate drying
and the concomitance of organic debris, e.g., sloughed
epithelial cells, favored pseudomonal growth.
While the above sequence of events referable to the loofah

sponge-constant moisture, Pseudomonas contamination,
and the presence of Pseudomonas growth-promoting food
source-is adequate to ensure Pseudomonas proliferation in
the loofah sponge, we identified either the loofah sponge
itself or a solute from the sponge as a growth substrate for P.
aeruginosa. This observation is not totally unexpected be-
cause P. aeruginosa possesses an array of exoenzymes
which apparently are capable of degrading loofah sponge
constitutents in the absence of any other food source.
Perhaps this innate pseudomonal capability is related to the
common environmental habitat of gourds and P. aeruginosa.
Exactly which loofah sponge component(s), e.g., cellulose
or P. aeruginosa exoenzyme(s), is responsible for growth
enhancement remains to be determined. To date, prelimi-
nary assessment by mass spectrometry of distilled water
harboring loofah sponge fragments for up to a month has
not revealed any Pseudomonas growth-promoting sub-
strate.
The distribution of our patient's pseudomonal lesions on

the skin of her arms, abdomen, buttocks, and legs parallels
that described previously (5, 12), as did her tender axillary
lymphadenopathy. Thus, although her route of acquisition of
P. aeruginosa was through the contaminated loofah sponge,
the distribution of lesions and symptomatology parallels that
which has been described for P. aeruginosa folliculitis
associated with the use of hot tubs and whirlpools. In our
patient, however, one may actually envision her coating the
skin with a layer of P. aeruginosa derived from the grossly
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contaminated loofah sponge. Minor trauma, e.g., shaving of
her legs, probably served as a portal of entry for the bacteria.
Loofah sponges are widely used as beauty aids. Indeed, a

nationwide chain enterprise devoted to beauty products with
a facility in New York City has on display numerous loofah
sponges of various sizes and shapes. These were repackaged
after purchase from a manufacturer. None of these con-
tained the original manufacturer's instructions to the user
for the care of the loofah sponge after use, which includes
the instruction to allow the sponge to dry thoroughly.
Interestingly, the bacterial flora of a dry in-use loofah
sponge is predominantly that of gram-positive cocci (staph-
ylococci, micrococci) and Bacillus species admixed with a
small number of Flavobacterium species and other nonfer-
mentative gram-negative rods. If the loofah sponge is al-
lowed to remain wet, especially after use, the microbial
flora becomes enormous and shifts to predominantly gram-
negative species, including P. aeruginosa (unpublished
data).
Because of the widespread use of loofah sponges in the

United States and the apparent failure of users to adhere to
manufacturers' instructions when given, they present a
potential public health problem. To resolve this occult
source of skin infection, it is recommended that (i) manufac-
turers readily append instructions and stress the necessity
for proper care of their items, (ii) all repackaging of loofah
sponges include the manufacturer's care guidelines, and (iii)
loofah sponge users adhere to care guidelines. In this fash-
ion, one might reduce the incidence, presently unknown, of
loofah sponge-induced P. aeruginosa or other bacterial
folliculitis.
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