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Onychomycosis Coinfected with Pseudomonas aeruginosa:
Report of Four Cases
†
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Department of Dermatology, Hallym University Sacred Heart Hospital, Anyang, Korea

Patients presenting with green nail syndrome often show coinfection with fungus. A delay in the accurate diagnosis
of coinfection may warrant longer treatment duration. Four patients with green nail syndrome coinfected with
fungus were reviewed retrospectively. Fungal culture, cultivating Candida parapsilosis and Candida albicans, was
performed in two patients' samples. The mean time of the initiation of treatment for onychomycosis after the first
visit was 5.75 weeks. If green nail syndrome is suspected, screening for fungal coinfections and precise management
are necessary.
Key Words: Coinfection, Green nail syndrome, Onychomycosis, Pseudomonas aeruginosa

INTRODUCTION

ciprofloxacin in the bacterial culture. The patient was treated
with ciprofloxacin 250 mg twice daily for 4 weeks following

The most common bacterial nail infection is green nail

3 cycles of itraconazole pulse therapy. Itraconazole pulse

syndrome (GNS) caused by Pseudomonas aeruginosa. Recent

therapy was initiated 4 weeks after the first visit of the patient.

studies suggest that fungal infections may promote coloni1

Patient 2, a 60-year-old woman, presented with bluish green

zation or growth of P. aeruginosa in the nail . In addition,

melanonychia on her left thumb fingernail (Fig. 1B). Periodic

such coinfection of onychomycosis with P. aeruginosa can

acid-Schiff (PAS) staining of 3 mm punch biopsy was positive

prevent the growth of fungi in fungal culture, owing to an
2

(Fig. 2). P. aeruginosa was identified with sensitivity to third

excessive growth of bacteria in the culture . We report four

generation cephalosporin in the bacterial culture. The patient

cases of onychomycosis coinfected with P. aeruginosa.

was treated with cefpodoxime proxetil 100 mg twice daily for
2 weeks and terbinafine 250 mg daily 16 weeks. Terbinafine
was initiated 1 week after the first visit. After 2 weeks of treat-
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ment, the green color change disappeared from the infected
nail, and a new nail growth was observed.

Patient 1, a 54-year-old woman, showed greenish nail color

Patient 3, a 45-year-old woman, presented with greenish

change on the right thumb fingernail approximately 2 months

nail color change on the left great toe nail (Fig. 1C). KOH

prior to the first visit (Fig. 1A). Candida parapsilosis was isol-

test, that was performed before the nail extraction, showed

ated from the fungal culture with positive potassium hydroxide

a positive result. P. aeruginosa was identified with sensitivity

(KOH) test. P. aeruginosa was identified with sensitivity to

to ciprofloxacin in the bacterial culture. After nail extraction,
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Fig. 1. (A) Longitudinal greenish melanonychia on the right thumbnail of the patient 1 (B) Slightly bluish greenish melanonychia
on the left thumbnail of the patient 2 (C) Greenish melanonychia with paronychia on the left great toenail of the patient 3

the patient was treated with ciprofloxacin 250 mg twice daily
for 3 weeks. After the 3-month observation period, the patient
showed inadequate nail growth with suspected residual fungal
infection in the affected nail. The patient was treated with
topical flutrimazole and terbinafine 250 mg daily.
Patient 4, a 51-year-old woman, underwent nail extraction of the right thumb fingernail that was infected with

Pseudomonas. C. albicans was isolated in the fungal culture
with a positive KOH test. P. aeruginosa was identified with
sensitivity to ciprofloxacin in the bacterial culture. After nail
extraction, the patient was administered ciprofloxacin 250 mg
twice daily for 3 weeks, and 2 cycles of itraconazole pulse
therapy with topical eficonazole. Itraconazole was initiated
3 weeks after the first visit of the patient. Table 1 summarizes
the patients' demographics and clinical characteristics.

DISCUSSION
GNS is characterized by the colonization of P. aeruginosa on
the dorsal or ventral nail plate. Chronic paronychia, onycholysis,
onychotillomania, microtrauma to the nail fold, chronic exposure to water, soaps or detergents are known predisposing
factors for the development of GNS. In green nails, a bacterial
biofilm can be seen as a basophilic layer on the undersurface

Fig. 2. Biopsy slide of patient number 2. Fungal spores are
seen in epidermis and nail plate. (Periodic acid-Schiff stain,
original magnification x400, black arrow)

of the nail. In very faintly stained sections, a greenish tinge may
3

be detectable .

P. aeruginosa produces antifungal activity by the production
2

of pyocyanin and 1-hydroxyphenazine . P. aeruginosa kills
4

mold by forming a dense biofilm on C. albicans filaments . P.

aeruginosa also inhibits the growths of Trichophyton rubrum
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and Trichophyton mentagrophytes .
Dermatophytosis may be coupled with an infection of P.
aeruginosa. Onychomycotic nails may provide a more favor-
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Table 1. Patient demographics and clinical characteristics
Sex/Age

Infected nail

Biopsy

KOH test

Fungus culture

F/54

Right thumb

Old hemorrhage and
pigmentation in nail plate

Positive

Candida parapsilosis

F/60

Left thumb

Some fungal spores in
epidermis and nail plate
PAS stain: positive

Not performed

Not performed

F/45

Left great toe

Hyperkeratotic nail with
scattered fungal organisms

Positive

Not performed

F/51

Right thumb

Not performed

Positive

Candida albicans

KOH test: Potassium hydroxide test, F: Female, PAS: Periodic acid-Schiff

able environment as long-term carriers of P. aeruginosa than
1

emphasize the importance of recognizing this coinfection

normal nails . Onychomycotic nails include the nail space under

relationship for proper treatment. Furthermore, when GNS is

the lateral folds, that are ideal for the growth of P. aeruginosa.

suspected, confirmation of the presence of fungal infection

Another study reported that KOH-positive nail specimens

by KOH, fungal culture, or PAS stain may help determine the

are more likely to produce P. aeruginosa statistically significant

appropriate treatment direction.

6

than KOH-negative specimens . This suggests that fungal
infections may potentiate the colonization and growth of P.

aeruginosa in nail specimen.
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aeruginosa.
For the treatment of green nail syndrome, the entire nail
may be removed, or the detached nail plate may be cut off.
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onychomycosis may predispose P. aeruginosa infection.
Although further investigations are needed to explain the
interactions between these organisms, the cases in our study
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