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Abstract Paecilomyces lilacinus causes multiple

diseases in humans, especially in immunocompro-

mised patients. Cutaneous infections are the second

most commonly encountered circumstance. We

describe a woman with liver cirrhosis with hemor-

rhagic, bullous, ulcerative leg lesions caused by

Paecilomyces lilacinus. The lesions improved after

treatment with oral voriconazole and topical nystatin

powder. We also reviewed previously reported cases

of cutaneous P. lilacinus infection that were treated

by oral voriconazole.
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Introduction

Paecilomyces species are rare but emerging causes of

hyalohyphomycosis. These opportunistic organisms

are tremendously threatening for humans, espe-

cially immunocompromised patients. P. lilacinus

may cause oculomycosis, cutaneous and subcutane-

ous infections, sinusitis, lung abscess, osteomyelitis,

or peritonitis [1, 2]. The clinical presentation varies

from an insidious onset to overwhelming infec-

tion. According to Pastor et al. [1], one-third of

P. lilacinus-related disorders are cutaneous and

subcutaneous infections. Accurate and prompt iden-

tification is of great importance in providing optimal

therapy. Besides selecting effective systemic anti-

fungal agents, adequate wound management is also

essential for successful treatment. However, physi-

cians may have difficulties in deciding the method of

wound dressing and choosing the kind of topical

agents because topical antimicrobial agents are

manufactured in different vehicle bases. We report

a case of cutaneous P. lilacinus infection that

responded well to oral voriconazole and topical

nystatin powder. In addition to the antifungal nature

of voriconazole, the clinical benefit could possibly be

attributed to the synergistic effect of combining

nystatin powder. Nystatin powder, which is made in

powder form, may lower the humidity of wounds and

possibly limit the growth of fungus. We consider this

a practical method in treating cutaneous P. lilacinus

infection.
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Case Report

A 66-year-old woman presented with lesions on the

left shin. It began as a red area that gradually became

swollen and painful and then developed multiple

hemorrhagic vesicles, pustules, and erosions. The

patient had multiple comorbidities, including liver

cirrhosis (HCV related), congestive heart failure

(ischemic heart disease related), rheumatic arthritis,

and osteoporosis with T-L spine compression frac-

tures. She had the habit of bathing in hot water every

day. There was no history of trauma to the left shin.

However, shortly before the lesion appeared, her

house had been flooded by heavy rain. She tried

topical antiseptic medications, but the lesion contin-

ued to worsen. She was admitted to the hospital with

the tentative diagnosis of cellulitis.

On examination, there were multiple ulcerated,

hemorrhagic bullae on a swollen erythematous base

(Fig. 1a). She was initially treated empirically with

oxacillin and gentamicin, but there was little

improvement. The differential diagnosis included

infection or an immunobullous disorder. A biopsy

was performed, with pathology findings of no bullous

change; there was dermal edema with an infiltrate of

mixed inflammatory cells. A direct immunofluores-

cence study was negative.

Antibiotics were changed to aqueous penicillin

and levofloxacin, but again, there was no response.

Culture of the wound revealed mold-form fungi.

Potassium hydroxide examination of the ulcerative

debris showed septate hyaline hyphae with features of

adventitious sporulation (Fig. 2a). A second biopsy

specimen at that time had diffuse infiltration of

inflammatory cells in the dermis and subcutis.

Periodic acid-Schiff stain of both biopsy specimens

revealed septate fungal hyphae within the necrotic

tissue (Fig. 2b). Masson-Fontana (melanin) stain was

negative.

Fungal culture of the ulcerative tissue on potato

dextrose agar showed violet floccose colonies on the

obverse that were light brown on the reverse. On

microscopy, there were erectile rough-walled conid-

iophores bearing densely clustered tenpin-shaped

phialides with elliptical conidia. These features

Fig. 1 a Multiple hemorrhagic vesicles and bullae with

oozing ulceration over erythematous swollen base on left lower

leg. b After treatment with voriconazole and topical nystatin,

the ulcers and hemorrhagic bullae dried with crust formation

Fig. 2 a Microscopic examinations of ulcerative debris

treated with potassium hydroxide showed septate hyaline

hyphae. The phialides were swollen at their bases and tapered

toward the apices. Conidia were identified at the tips of

phialides. These features indicate adventitious sporulation.

b Septate hyphae with adventitious sporulation were high-

lighted by periodic acid-Schiff stain. (Original magnification

9400)
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identified the organism as P. lilacinus. Fungal

cultures of blood had no growth.

Once the pathogen was identified, treatment was

begun with oral voriconazole 400 mg twice a day and

nystatin powder mixed with normal saline and

applied to the wound once daily. After 3 weeks of

treatment, the lesions had improved with less oozing,

gradually healing with crusting and re-epithelializa-

tion (Fig. 1b). The pain also decreased. However, the

patient’s general condition worsened with fever,

unstable angina, poor liver function, empyema, and

change in the level of consciousness intervening.

Blood and urine cultures at that point grew methicil-

lin-resistant Staphylococcus aureus and Enterococcus

faecalis. The patient succumbed to sepsis and mul-

tiorgan failure on the fiftieth hospital day.

Discussion

The treatment of P. lilacinus is troublesome because

of its broad resistance to many antifungal agents,

including amphotericin B, miconazole, itraconazole,

ketoconazole, fluconazole, and flucytosine [3]. The

successful treatment in our case illustrates the

promise of the new generation of azoles, such as

posaconazole and voriconazle, for which there is in

vitro evidence of a good antifungal effect [3, 4]. With

P. lilacinus, Castelli et al. [5] found high minimal

inhibitory concentrations (MIC) for amphotericin B

and itraconazole, whereas those for voriconazole,

posaconazole, and terbinafine were lower. We found

three reported cases in the English literature of

cutaneous P. lilacinus infection successfully treated

with voriconazole (Table 1). All three patients were

middle-aged men with compromised immune func-

tion. Treatment courses lasted from 3 weeks to

10 months.

In our case, we combined systemic oral vorico-

nazole with topical nystatin for her leg wound and

saw gradual improvement over 3 weeks. Like ampho-

tericin B, nystatin is a polyene antimycotic that binds

to ergosterol and alters the permeability of the

organism’s lipid bilayer. Conventionally, nystatin is

given for candidiasis. No studies have proven that it

works in Paecilomyces infection. However, despite

the poor effect of amphotericin B alone on

P. lilacinus, its MIC drops dramatically if combined

with voriconazole [1, 6]. Since nystatin and ampho-

tericin B are similar structures and have the same

antifungal mechanism, we reasoned that there might

also be synergy between nystatin and voriconazle.

The combination of voriconazole and terbinafine

reportedly also has therapeutic benefit [6]. We have

published our experience using this combination to

treat P. lilacinus peritonitis [2].

In addition to a possible synergistic effect, topical

nystatin in the present case may have been effective

as it was administered in direct contact with the

injured epidermis. This would be expected to increase

the local drug concentration, which might then better

work together with the systemic voriconazole to yield

a fungicidal effect. The use of a powder base may

also create an arid environment that inhibits fungal

growth. We speculate that all of these factors might

have had a role in clearing the patient’s infection.

The clinical presentation of P. lilacinus infection is

quite variable, making identification of the pathogen

difficult. Initially insidious, the infection may worsen

with the development of erythematous maculopap-

ules, nodules, patches, and necrosis appears [7]. Our

patient presented with ulceration and multiple hem-

orrhagic bullae. The preliminary differential diagnosis

included cellulitis and autoimmune bullous disease.

Direct immunofluorescence did not support the later

impression, and the lesions did not respond to potent

Table 1 Reported cutaneous P. lilacinus infection cases treated with voriconazole

Author Year Age Gender Location Predisposing factors Dose Outcome

Hilmarsdottir et al. [14] 2000 59 Male Right dorsal foot Renal transplant 300 mg BID for 3 weeks Recovery

Martin et al. [15] 2002 40 Male Right calf AIDS 300 mg BID for 10 months Recovery

Van Schooneveld et al. [16] 2008 56 Male Left knee Liver transplant 300 mg BID for 12 weeks Recovery

Current case 2009 66 Female Left lower leg Liver cirrhosis 400 mg BID for 3 weeks Recoverya

a Our patient expired because of uncontrollable bacterial sepsis and multiorgan failure
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antibiotics. A potassium hydroxide examination of

ulcerative debris finally pointed toward the correct

diagnosis with the finding of fungal elements. The

second skin biopsy revealed fungal invasion of the

dermis. These features indicate that this pathogen was

able to sporulate in tissue, an unusual phenomenon

termed adventitious sporulation, which has been

observed with Fusarium, Paecilomyces, Acremonium,

and Scedosporium species [8]. Microscopic findings

from the fungal culture revealed tenpin-like phialides

that are characteristic of Paecilomyces species. The

three major pathogens in this genus are P. lilacinus,

P. variotii, and P. marqundi, which can be differen-

tiated morphologically. Both P. variotii and P. mar-

qundii have smooth-walled conidiophores, as opposed

to a rough appearance in P. lilacinus. In addition,

phialides of P. variotii are more widely spaced than

those of P. lilacinus [9, 10].

Correct identification of the species is important

for treatment. In contrast to P. lilacinus, P. variotii is

more susceptible to amphotericin B and itraconazole

than to voriconazole [5]. Naggie et al. [11] recom-

mended that posaconazole or voriconazole be used as

first-line therapy for P. lilacinus, rather than ampho-

tericin B, which is preferred over the azoles for

treating P. variotii infection. Because P. lilacinus is

often resistant to broad spectrum antifungal agents

[3], the susceptibility test of P. lilacinus may still be

needed in order to choose the most optimal and

appropriate therapeutic policy.

Cutaneous infection by P. lilacinus may occur

after direct skin inoculation or by hematogenous

spread [12]. An outbreak among patients undergoing

bone marrow transplant was attributed to contami-

nated skin lotion [7]. It has been reported to occur

after a dog bite in an immunocompetent patient [13].

In our case, there was no evidence of hematogenous

spread, and fungal blood cultures were negative. We

speculate that the patient’s skin barrier may have

been attenuated by her frequent hot baths. The source

of the organism may have been the flooding in her

house. Additionally, she had chronic hepatitis

C-related liver cirrhosis, a risk factor that reportedly

predisposes to cutaneous and subcutaneous P. lilac-

inus infection [1].

In summary, we present a patient with several

comorbidities who presented with a cutaneous

infection caused by P. lilacinus. Treatment with

systemic voriconazole and topical nystatin resulted in

resolution. We did not measure the MICs of the

antifungal agents, so we can only tentatively suggest a

synergistic effect. However, we think this may provide

another therapeutic option in managing cutaneous

P. lilacinus infection.
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