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Purpureocillium lilacinum is a filamentous fungus commonly found in soil that has been recognized as an opportunistic
pathogen. Cutaneous infections with Purpureocillium lilacinum are relatively rare, and they usually occur in individuals with
some predisposing factors such as minor trauma or pre-existing skin conditions. Infections in immunocompetent individuals
are unexpected due to the fungus’s typically low pathogenicity and the robust immune response of healthy individuals. In
immunocompetent hosts, the skin serves as an effective barrier against many fungal infections. While cases of cutaneous
infections in immunocompetent hosts have been documented, they are considered rare outliers. Presented is the case of a
93-year-old male who presented to the emergency department with a 10-day history of progressive, painful left upper extremity
erythema and swelling. The patient had aggressive progression of hemorrhagic bullae requiring surgical debridement. While the
patient’s presentation was originally thought to be consistent with necrotizing fasciitis, only cutaneous necrosis was encountered,
and the patient was ultimately diagnosed with a supetficial P. lilacinum infection. The failure of treatment leading to death in the
described case could be attributed to a combination of factors including intrinsic resistance of the fungus, delayed diagnosis,

underlying health conditions, antifungal susceptibility variations, fungal persistence, and immunosuppressive factors.
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1. INTRODUCTION

Purpureocillium lilacinum is a filamentous fungus that was
formerly known as Paecilomyces lilacinus. It is commonly
found in soil and has been recognized as an opportunistic
pathogen in various contexts.!!! While it is more frequently
associated with infections in immunocompromised individu-
als, there have been reported cases of cutaneous infections in
immunocompetent hosts.[>-!

The fungus has been implicated in various infections, includ-
ing keratitis, onychomycosis, and subcutaneous infections. %!

Cutaneous infections with Purpureocillium lilacinum are rel-
atively rare, and they usually occur in individuals with some
predisposing factors such as minor trauma or pre-existing
skin conditions.[”! However, infections in immunocompetent
individuals are unexpected due to the fungus’s typically low
pathogenicity and the robust immune response of healthy
individuals.

In immunocompetent hosts, the skin serves as an effec-
tive barrier against many fungal infections. The innate im-
mune system and the presence of various antimicrobial pep-
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tides contribute to the body’s ability to fend off potential
pathogens. Infections caused by opportunistic fungi like
Purpureocillium lilacinum are more likely to take hold in
individuals with compromised immune systems, where the
immune response is weakened, or in individuals where the
skin is incompetent as an infectious barrier.'®!

While cases of cutaneous infections in immunocompetent
hosts have been documented, they are considered rare out-
liers. It’s thought that these infections might be triggered
by a combination of factors, such as the inoculum size of
the fungus, local environmental conditions, and individual
variations in immune response.

2. CASE

This is a case of a 93-year-old male who presented to the
emergency department with a 10-day history of progressive,
painful, left upper extremity erythema and swelling. His
past medical history was extensive, and most notable for
coronary artery disease with a remote history of coronary
artery bypass grafting, atrial fibrillation with pacemaker con-
trol, gastrointestinal bleed contraindicating anticoagulation
therapy, peripheral arterial disease and chronic venous in-
sufficiency, chronic kidney disease stage III, hyperlipidemia,
hypertension, iron deficiency anemia, and hypothyroidism.
He was independently living with his wife and performed all
activities of daily living on his own.

He reported that the symptoms began at the elbow and were
limited to significant pruritis in the antecubital fossa. He
was given a trial of oral steroids for 3 days leading up to
his admission with nominal improvement in pruritis. This
gradually progressed into painful erythema that subsequently
spread throughout the entire extremity. The patient reported
receiving bilateral shoulder corticosteroid 3 weeks prior to
presentation to the hospital, and initially attributed his pru-
ritis to these injections. He was also an avid gardener and
sustained multiple small cuts and abrasions to his arm a week
prior to presentation.

On initial presentation to the emergency department, the pa-
tient had circumferential erythema, extending from the wrist
to the shoulder, which was exquisitely tender to palpation
(see Figure 1). Chest radiograph on admission was negative
for infection. There was no crepitus noted and no signifi-
cant open wounds were observed. Cross-sectional imaging
of the patient’s left arm demonstrated inflammation of the
skin and subcutaneous tissues without evidence of gas, fas-
cial inflammation, or deep fluid collections (see Figure 2).
The patient’s laboratory values and vital signs were benign
on presentation (see Table 1). Orthopaedic Hand Surgery
was consulted for evaluation of potential necrotizing fasciitis.
Contrast-enhanced computed tomography (CT) scan was
2

negative for any soft tissue emphysema or fluid collection.
Based on clinical evaluation (lack of tenderness outside the
area of erythema, no pain with passive range of motion of
the elbow or wrist), imaging, and labs, there was low suspi-
cion for necrotizing fasciitis. The patient was started on IV
antibiotics for suspected cellulitis and was admitted for obser-
vation. Infectious disease (I.D.) was additionally consulted.
Per their evaluation, they did not suspect any other locus of
infection after a thorough physical exam including ocular
exam and palpation over the site of the patient’s pacemaker.
Dermatology additionally evaluated the patient, noting an
absence of ocular lesions. I.D. had a concern for necrotizing
fasciitis that was not shared by the surgical team, therefore
surgery was not performed on the first day of admission.

Figure 1. Presenting physical exam findings on hospital
day 1

Figure 2. Computed tomography imaging of the left
forearm collected on presentation, demonstrating
inflammatory changes of the skin and subcutaneous tissues
without soft tissue gas or evidence of deep infection
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Table 1. Laboratory test timetable. Multiple values within a single column are listed in order of draw within that time

period.
Hospital Day 1-2 3-4 5-6 7-8 9-10 11-13 Reference Range (units)
ESR 2 0-15 (mm/hr)
CRP 1.0,35 0.0-0.5 (mg/dL)
WBC 10.5, 10.4, 7.9 8.0, 115, 9.0, 3.7-9.7 (10e9/L)
10.6 9.4 9.5 12.1, 1.7,
10.8, 8.5
9.8
Lactate 3.0, 2.7, 3.5, 4.8, 3.7 0.5-2.0 (mmol/L)
4.2 24 3.2 4.6
Creatinine 1.88, 1.62, 2.02, 1.89, 1.77, 2.36, 0.6-1.2 (mg/dL)
0.65 1.87 1.95 1.67 1.92, 2.65,
2.02 1.77 1.94, 3.00,
2.25 3.24

Figure 3. Physical exam findings on hospital day 2

On hospital day 2, the erythema progressed and the patient
began forming hemorrhagic bullae to the medial aspect of the
elbow despite administration of broad spectrum antibiotics
(see Figure 3). The patient was taken for emergent debride-
ment and evaluation of deep soft tissues of the extremity with
the Orthopaedic Hand Surgery team after discussion with
the Infectious Disease team. Intraoperatively, there were no

Published by Sciedu Press

signs of necrotizing fasciitis in any of the explored fascial
planes of the extremity. There was a notable absence of
dishwater fluid and the bullae were found to contain only
blood. No purulent collections were identified. Several areas
of devitalized skin were debrided (see Figure 4). Multiple
cultures were taken as well as stat frozen skin and fascial
pathology samples which did not show areas of necrosis.

Figure 4. Intraoperative findings on hospital day 2

Post-operatively, the patient was treated with antibiotics and
local wound care to maintain tissue moisture for a presump-
tive diagnosis of “severe streptococcal cellulitis with senile
purpura” per Infectious Disease. This was subsequently
downgraded to “non-purulent cellulitis” and antibiotics were
deescalated to ceftriaxone monotherapy. Cellulitis and pain
improved over the subsequent days.

Intraoperative cultures, initially negative, returned positive
for colonies of Purpureocillium lilacinum on hospital day
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7. Pharmacologic therapy was therefore transitioned to
voriconazole based on recommendations from the Infectious
Disease consulting service. Pathology specimens from the
index surgery were again reviewed in light of the updated
microbiology report. Although not visible on haematoxylin
and eosin (H&E) staining, fungal hyphae were noted within
the patient’s tissues on Grocott methenamine silver (GMS)
stain (see Figure 5).

Figure 5. Although not visible on haematoxylin and eosin
(H&E) staining, fungal hyphae were noted within the
patient’s tissues on Grocott methenamine silver (GMS) stain

On hospital day 8, the patient had extensive progression of
hemorrhagic bullae, skin sloughing, and friable epidermis of
the entire extremity (see Figure 6). Given the recent confir-
mation of fungal infection, control with surgical debridement
was deemed necessary. The patient was taken to the operating
room for extensive circumferential superficial debridement
of epidermis and dermis of most of his left upper extremity
(see Figure 7).

The patient had exhibited altered mental status and confusion
throughout this stay, which progressively worsened. Due to
concern for disseminated fungal infection, the patient under-
went MRI of the brain and CT of the chest. These studies
showed no signs of systemic disease. Soon after, he began to
suffer from multisystem organ failure. Kidney function con-
tinued to deteriorate with worsening acute on chronic renal
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failure and persistently elevated lactate (see Table 1). De-
spite the exclusive localization of his infection to the upper
extremity, his prognosis was guarded. Understanding that
systemic antifungals can require 7 days of therapy prior to
achieving therapeutic concentrations, the decision was made
to transition to palliative care on hospital day 14, which was
6 days after confirmation of his fungal infection. He expired
one day after the withdrawal of care.

Figure 6. Physical Exam findings on hospital day 8

Figure 7. Post Operative Day 1 from extensive debridement
on hospital day 9
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3. DISCUSSION

Purpureocillium lilacinum is primarily recognized as an op-
portunistic pathogen, often seen as ocular infections in those
who wear contacts, affecting medical devices such as dialysis
catheters, and as cutaneous infections particularly likely to
affect those with compromised immune systems. In the case
of this elderly gardener with a cutaneous infection associ-
ated with pruritis and abrasions, a few key factors may have
contributed to the case as described:

- Elderly Age: While the patient is immunocompetent aside
from age, it’s worth noting that aging is associated with grad-
ual immune system changes, often referred to as immunose-
nescence.9 This process can result in a decreased ability to
respond effectively to infections. Even in immunocompetent
individuals, advanced age might lead to a slightly dimin-
ished immune response, potentially creating a conducive
environment for opportunistic pathogens like Purpureocil-
lium lilacinum to cause infections.

- Gardening Environment: The patient’s frequent gardening
could indeed be the source of the fungal exposure. Since
Purpureocillium lilacinum is commonly found in soil and
organic matter, individuals who work closely with plants and
soil, like gardeners, might be at a higher risk of encountering
this fungus.* The act of scratching the skin could provide
an entry point for the fungus, especially if there was a minor
cut or abrasion on the skin.

Treatment failure in a case involving extensive surgical de-
bridement and standard antifungal therapy like voriconazole
can be perplexing, especially when considering the specifics
of the patient’s infection caused by Purpureocillium lilac-
inum. There are several factors that could contribute to treat-
ment failure and the unfortunate outcome of the patient’s
death:

- Intrinsic Antifungal Resistance: One possible reason for
treatment failure could be an intrinsic resistance of Pur-
pureocillium lilacinum to voriconazole. While voriconazole
is commonly used to treat fungal infections, some fungal
species, including Purpureocillium lilacinum, may exhibit
varying levels of resistance to certain antifungal agents.!'!
In such cases, the fungus might not respond adequately to
treatment, leading to a lack of improvement or worsening of

the infection.

- Fungal Persistence: Some fungal infections can establish
persistent and difficult-to-treat infections, especially in cases
where the fungus forms biofilms or resides in protected areas
that are difficult to reach through surgical debridement or
drug penetration.1 This could result in a cycle of recurring
infection and treatment resistance.

Published by Sciedu Press

- Delayed Diagnosis: Accurate and timely diagnosis is cru-
cial for successful treatment. In some cases, the diagnosis
of Purpureocillium lilacinum infections can be challenging,
as the symptoms might overlap with other conditions such
as necrotizing fasciitis. Delayed diagnosis could result in
the infection spreading further and becoming more difficult
to manage, even with aggressive surgical debridement and
antifungal therapy.

- Underlying Health Conditions: The patient’s elderly age and
extensive burden of comorbidities might have contributed
not only to development of a cutaneous infection, but addi-
tionally might have weakened the patient’s ability to respond
to therapy leading to failure of treatment.

As in this case, an important distinction must be made be-
tween necrotizing fasciitis and a simple cutaneous infection
or necrotizing erythema. Preoperatively, despite days of
symptoms the patient did not demonstrate classic findings of
necrotizing fasciitis such as pain with passive range of mo-
tion, tenderness outside the area of erythema, elevated white
blood cell count, fever, or unstable vital signs. However,
when the patient’s skin lesions coalesced into hemorrhagic
bullae, clinical concern elevated in favor of exploration, even
in the absence of the more common signs of necrotizing
fasciitis. In retrospect, these bullae were consistent with
known cutaneous manifestations of fungal infection with
Purpureocillium lilacinium.

The severity of necrotizing fasciitis is well known, with life-
threatening potential due to uncontrolled spread throughout
the fascial planes.11 Obtaining a swift and accurate diagnosis
is critical due to the timely surgical debridement that is typi-
cally required. Intraoperative findings of “dishwasher pus,”
liquified necrotic fat/muscle, and/or venous thrombosis are
hallmark findings of this condition, which should prompt rad-
ical dissection and further debridement within these fascial
planes, up to and including amputation. In addition, there
is a role for concurrent treatment with broad spectrum IV
antibiotics. At the index surgery, our patient did not exhibit
any of these operative findings. This, combined with the
intraoperative frozen sections negative for fascial necrosis
excluded the diagnosis of necrotizing fasciitis. Reports on
the pathology frozen sections initially did not mention fungal
infection. Only days later was it noted as an addendum that
one of the six tissue sections taken showed fungal elements
within an organizing abscess. Given the diagnosis of a cuta-
neous mold, it was then more appropriate to proceed with a
superficial debridement and eventually a targeted antifungal
management rather than the extensive deep debridements
that necrotizing fasciitis would demand.

In summary, our described patient’s case aligns with what
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is known about infections caused by Purpureocillium lilac-
inum. The combination of being an elderly gardener who
sustained a cutaneous infection by scratching fits into the
framework of how this fungus can cause infections even
in individuals who are immunocompetent aside from age-
related factors. The failure of treatment leading to death in
the described case could be attributed to a combination of
factors including intrinsic resistance of the fungus, delayed
diagnosis, underlying health conditions, antifungal suscepti-
bility variations, fungal persistence, and immunosuppressive
factors. A pivotal crossroads was encountered early in this
patient’s presentation when the consulting hand surgeon was
tasked with distinguishing between necrotizing fasciitis and
more of a superficial infection. Fungal infections can be
highly complex and multifaceted, and even with the best
available treatments, there can be instances where the infec-
tion proves refractory to therapy, particularly when dealing
with opportunistic pathogens like Purpureocillium lilacinum.
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