CASE REPORT

J Mycol Infect 2019; 24(2): 52-57
pISSN:1226-4709, eISSN:2465-8278
http://dx.doi.org/10.17966/JM1.2019.24.2.52

MI

A Case of Deep Cutaneous Purpureocillium lilacinum
Fungal Infection in an Immunocompetent Patient

Hyojin Kim'", Gyeong Je Cho', Jong Uk Kim', Woo Jung Jin', So Hee Park’',
Seung Hyun Moon', Jung Eun Seol' and Jeong Hwan Shin®

'Department of Dermatology, Busan Paik Hospital, College of Medicine, Inje University, Busan, Korea
*Department of Laboratory Medicine and Paik Institute for Clinical Research, Busan Paik Hospital,

Inje University College of Medicine, Busan, Korea

Purpureocillium is a genus of saprophytic fungi that is commonly found in soil or rotting material. Although rarely
a pathogen in humans, it can cause serious infections in immunocompromized patients. An 85-year-old woman
presented with a 2-week history of pruritic erythematous plaques with yellowish crusts on her right forearm and
dorsal hand. Histopathological analysis identified fungal hyphae and spores in the dermis, and Puroureocillium
llacinum was identified through tissue culture, polymerase chain reaction, and DNA sequencing. The skin lesion
barely responded to 4 weeks of itraconazole treatment but improved upon the addition of terbinafine. The skin
lesion was completely cured after 12 weeks, with no recurrence to date. Here, we report a rare deep cutaneous
fungal infection caused by P. /ilacinum in an immunocompetent patient and postulate that, in this case, the patient's
agricultural lifestyle increased the possibility of P. /ilacinum infection.
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INTRODUCTION

Purpureocillium species are ubiquitous saprophytic fungi'.

Purpureocillium lilacinum was once named Paecilomyces
llacinus, but a phylogenetic analysis in 2011 led to its reclas-
sification in the new genus Purpureoa///l/ms. Paecilomyces
lilacinum is a rare pathogen in humans'®. Ocular involve-
ment is the most common human manifestation followed
by cutaneous infection’. Although cutaneous infection by
Purpureocillium is mostly seen in immunocompromized
patients, immunocompetent hosts can be infected'. There is
no standard treatment, and several systemic antifungal agents,
and surgical excision are used®’.

We encountered a rare case of cutaneous infection by A
lilacinum in an otherwise healthy immunocompetent patient
who lived in a rural area. Since greater awareness of cutaneous
P. llacinum infection in immunocompetent patients is needed,
we report this case with a literature review.

CASE

An 85-year-old woman presented with a 2-week history of
erythematous plaques with surface nodularity and eczematoid
yellowish crusts on her right forearm and dorsal hand (Fig. 1).
She lived alone and farmed in a rural area, and reported no
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Fig. 1. The skin lesion consisted of erythematous plagues with surface nodularity and eczematoid yellowish crusts on the right
forearm and dorsal right hand.

A % .é;‘,:

Fig. 2. (A) Histopathological examination revealed dense inflammatory infiltration in the dermis at low power (H&E, x40). (B)
Granulomatous changes, including neutrophils, histiocytes, plasma cells, and giant cells were seen in the dermis (H&E, x400).
(C) Purplish branching fungal hyphae were found among the inflammatory cells upon Periodic acid-Schiff staining (x400). (D)
Black fungal hyphae and spores were observed after Gomori-methenamine silver staining (x400).
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Fig. 3. (A) A whitish dome-shaped floccose colony with shallow radiating furrows grew after a 5-day incubation at 25C on
Sabouraud dextrose agar. (B) The reverse was dark green. (C, D) Microscopic examination revealed long thin-walled entangled
hyphae with single oval conidia after lactophenol cotton blue staining (x100 and %200, respectively).

noteworthy medical or family history. There was also no trauma
or contact history.

Cutaneous scraping for a 10% potassium hydroxide smear
identified no fungal elements and histopathological exam-
ination of a right forearm biopsy revealed dense inflammatory
infiltration in the dermis at low magnification (Fig. 2A) and
granulomatous changes with neutrophils, histiocytes, plasma
cells, and giant cells in the dermis (Fig. 2B). Purplish branching
fungal hyphae were observed among the inflammatory cells
after staining with Periodic acid-Schiff (Fig. 2C), and black
hyphae and spores were also observed upon Gomori-

*Clinical and Laboratory Standards Institute. Interpretive criteria for
the identification of bacteria and fungi by DNA target sequencing;
Approved guideline. MM18-A. Wayne, PA, USA: CLSI 2008.
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methenamine silver staining (Fig. 2D).

Culture of a small segment of the biopsied specimen on
Sabouraud dextrose agar produced a whitish dome-shaped
floccose colony with shallow radiating furrows after 5 days
at 25C (Fig. 3A). The reverse side was dark green (Fig. 3B).
The cultured organism exhibited long thin-walled entangled
hyphae with single oval conidia after colonies were stained
with lactophenol cotton blue and examined microscopically
(Figs. 3C, 3D).

The identity of the organism was confirmed by sequencing
the D1-D1 region of its 28S rRNA and the internal transcribed
spacer.* Purified DNA from the polymerase chain reaction was
sequenced with a BigDye Terminator Cycle sequencing kit
(Applied BioSystems, Foster City, CA, USA) and ABI PRISM
3130 genetic analyzer (Applied Biosystems). All sequences were
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compared with those of similar strains using BLAST analysis.
The sequence analysis indicated 100.0% homology with P,
filacinum ACTT 10114 (GenBank accession no. AY213717.1
and GenBank accession no. AY213665.1). We, therefore,
identified our isolate as P, /ilacinum.

The skin lesion barely responded to 4 weeks of systemic
treatment with itraconazole, so terbinafine was added to the
therapy, after which improvement was evident. The skin lesion
was completely cured after 12 weeks of combination therapy,
and there has been no recurrence to date.

DISCUSSION

Purpureocillium is a genus of saprophytic molds that is
commonly found in soil or decaying organic material but is a
relatively uncommon pathogen of humans™. It was first
described as Penicillium lilacinum by Bainer in 1907'° and
then renamed Paecilomyces lilacinus by Samson in 19743,
Finally, Luangsa-Ard et al. reclassified it in the new genus

H Kim, et al.

Purpureocillium after a phylogenetic analysis in 2011 "

Fenech and Mallia first isolated 2. /ilacinum in a human in
1972 from a patient with a pleural effusion'?, and Takayasu et
al.? reported a cutaneous infection in 1977. Ocular involvement,
such as iatrogenic keratitis and endophthalmitis after artificial
lens implantation, comprises 51.3% of all reported human
infections, followed by cutaneous infection at 35.3%". Other
reported sites of infection include the sinuses, endocardium,
and lungs’. Cutaneous 2. Jilacinum infection occurs primarily
in immunocompromized patients with a history of organ
transplantation, long-term steroid use, malignancy, or acquired
immunodeficiency syndrome, and it is considered rare in
immunocompetent patients1'9'13. Moreover, 18.6% of the in-
fections seen in immunocompetent patients have no identified
trigger factor’.

Since the first immunocompetent host was described in
1977, there have been 14 cases of cutaneous P, lilacinum
infection in immunocompetent patients reported worldwide
(Table 1)"""""*"8 The patient age distribution was from 7 to
86 (mean 48.2) years with no gender preference was evident.

Table 1. Reported cases of cutaneous Purpureocillium lilacinum infection in immunocompetent patients

Case . Trauma Clinical
No. Year (Country) Age/Sex Site history Treatment course
. 1% clotrimazole cream .

1 1977 (Japan) 20/Female Face Not available — griseofulvin Partial cure

2 1977 (Japan) 50/Male Face None Griseofulvin Cure

3 1984 (Korea) 19/Female Face Not available Ketoconazole Cure

4 1997 (USA) 86/Male Finger Not available ltraconazole Cure

5 1999 (Spain) 36/Male Leg None ltraconazole Cure

6 2001 (Australia) 59/Female Leg Minor trauma ltraconazole Cure

ltraconazole + ketoconazole

7 2004 (USA) 65/Male Forearm None s fluconazole — excision Cure

8 2006 (Italy) 59/Male Leg Dog bite ltraconazole Cure

9 2007 (Korea) 83/Male Wrist Not available ltraconazole Cure

10 2007 (Iran) 30/Female Forearm None Ketoconazole Cure

11 2008 (Japan) 7/Male Face None Itraconazole — fluconazole Cure

12 2013 (Tunisia) 8/Female Face None ltraconazole — voriconazole Cure

13 2013 (Korea) 72/Male Shoulder Not available ltraconazole — voriconazole Cure

14 2017 (Korea) 81/Male Wrist, hand ~ Not available [traconazole Cure
Our Forearm, ltraconazole
case 2018 (Korea) 85/Female hand None — itraconazole + terbinafine Cure
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Of note, all of the infection sites were exposed areas such as
the face, arm, or leg, and a preceding trauma was clearly
identified in only two cases. Recent cases of immunocompetent
farmers developing P. /ilacinum infection with no specific
antecedent event have also been reported™'. It can be
inferred that an agricultural lifestyle involving minor trauma
and routine contact with soil may be the source of infection
in immunocompetent patients. Our patient also lived in a
rural area and was in frequent contact with soil, which may
have increased the risk of deep cutaneous fungal infection
by P lilacinum. Considering the infection site and the patient's
rural lifestyle, we postulate that our patient experienced
recurrent minor trauma that she did not remember, and was
infected by P, /lilacinum from the soil.

Diagnosis of P. /ilacinum infection is based on the identifi-
cation of the fungal organism. Histopathological examination,
tissue culture in Sabouraud dextrose agar with lactophenol
cotton blue staining, and molecular analysis can help to
diagnose deep cutaneous fungal infection by P /lilacinum
91415 Diagnosing 2. /ilacinum accurately is important because
each species in the genus Purpureociflium exhibits resistance
to different antifungal agents'”. 2. Jilacinum is resistant to
conventional antifungal agents, including amphotericin B,
fluconazole, and flucytosine, and its /n witro susceptibility to
itraconazole varies™'>. Voriconazole is a promising therapeutic
agent”’zo, although there is no established dosage for this
antifungal medication and no widely accepted treatment
period or protocol for debridement or surgical excision has
been established.

In conclusion, a rural or agricultural lifestyle may contribute to
an increased risk of 2. llacinum infection in immunocompetent
individuals. Here we reported a rare case of such an infection
and provided a literature review of deep cutaneous fungal
infection by P, /ilacinum in immunocompetent patients.
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