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Purpureocillium lilacinum is a ubiquitous hyaline fungus that is widely distributed in the environment. This fungus

has a well-established place in agriculture as a biological nematicide, due to its ability to parasitize nematodes and

their eggs while producing secondary metabolites that can promote plant growth. Despite being previously

considered an extremely rare pathogen in humans, it has the ability to cause infections of the skin and other sites

in both immunosuppressed and healthy individuals.
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1. Epidemiology

P. lilacinum is an emerging pathogen among immunocompromised individuals . The most frequent predisposing

factors for invasive infections are: hematological and oncological diseases (30.7% of invasive infections), solid

organ transplantation (SOT), steroid treatments, and diabetes mellitus . In this group, the most frequent type of

infection is a local cutaneous one, followed by invasive sinusitis, pneumonia, and CVC (central venous catheter)-

associated fungemia . However, P. lilacinum also causes infections among immunocompetent individuals, mostly

ocular infections (keratitis and endophthalmitis) related to ophthalmic surgery, non-surgical trauma, and skin

infections . It is also an opportunistic pathogen in infections associated with medical devices, such as a cardiac

prosthesis or dialysis catheters . A recent review identified 101 cases with invasive P. lilacinum worldwide in a

period between 1974 and 2020, with the highest number of cases in the United States. Patients were mostly male

(61.4%) and the median age was 53 years .

2. Pathogenesis

Due to the ubiquitous distribution of P. lilacinum in the environment, there are multiple possible modes of infection

. The most frequent infection sites are the skin, subcutaneous tissue, and eyes, although it can spread through

the bloodstream, causing infections in various organs, such as the lungs, sinuses, and CNS . Infection commonly

occurs via the inhalation of the fungus and its consequent dissemination to the skin and other sites or directly,

through inoculation at a site of skin or mucosal breakdown . There have been reports of hospital-acquired P.

lilacinum infections due to contaminated medical supplies, including lotions and catheters, or even tattoo-related

infections, due to the contamination of the tattoo needle or ink . An interesting feature of this fungus is that it can

infect human phagocytic cells (macrophages and dendritic cells), thus escaping local immune defenses and

migrating via the lymph flow . Also, it exhibits the phenomenon of adventitious sporulation, which is the term used
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for the presence of fungal reproductive structures, phialides and conidia, within the infected tissue. This

phenomenon is associated with a rapid rate of dissemination and a high prevalence of positive blood cultures, due

to the sustained release of fungal spores into the bloodstream, along with angioinvasion, which has been observed

in some other fungi, such as Fusarium spp. . According to a recent review, P. lilacinum caused disseminated

diseases in 22% of cases . Both adventitious sporulation and the escape from the immune system could be

responsible for the high rates of recurrent infections and the lack of a spontaneous resolution, as is often seen in P.

lilacinum infections . Although the immune response towards the fungus differs between immunocompetent and

immunosuppressed individuals, P. lilacinum is capable of causing damage in both groups . An experimental

murine study showed that, despite not developing any clinical signs of infection, infected immunocompetent mice

did have evident tissue damage, assessed using a histopathological analysis, which revealed conidia-like

structures in the lung tissue of these mice . Also, in contrast to previous studies, de Sequeira et al. found that P.

lilacinum has the ability to infect and cause disease in immunocompetent and immunosuppressed mice with low

levels of inoculum . This could explain why P. lilacinum causes infections related to prostheses and medical

devices.

3. Cutaneous Infections

The clinical presentations of cutaneous and subcutaneous P. lilacinum infections are variable, are non-specific, and

can be misleading. They can vary from small erythematous papules and plaques with a central umbilication to

hemorrhagic vesicles, soft or indurated cutaneous or subcutaneous nodules, or even cellulitis and ulcerations

(Figure 1 and Figure 2). In one experimental murine study, the subcutaneous inoculation of P. lilacinum caused

comparable damage to animal tissue, including dermatitis, panniculitis, and skin ulcerations with a diffuse

inflammatory infiltrate in both immunosuppressed and immunocompetent mice. However, the lesions in

immunosuppressed mice were more severe, including extensive areas of ulcers covered with crust, dermatitis, and

suppurative panniculitis, with more fungal structures observed on histological slides . Ulcerations are the result of

angioinvasion, in both humans and mice. Even though some of the lesions can be dramatic and extensive, they are

usually completely asymptomatic . Skin infections are mostly located on the lower limbs, reinforcing the theory

of skin being the inoculation site. Most skin infections are not accompanied by general symptoms, such as a fever

or malaise . The latest reports point out that P. lilacinum infections of the lower limbs in immunocompromised

patient can be easily mistaken for typical bacterial cellulitis, caused by Streptococcus and Staphylococcus, and P.

lilacinum is usually suspected only after the patient is unresponsive to antibiotic therapy . A distinctive feature of

P. lilacinum infections is the complete lack of a spontaneous resolution and a tendency towards recurrent infections

, which is why they need to be properly diagnosed, taken seriously, and treated accordingly.
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Figure 1. Ulcerative skin lesion on the skin of right scapula as a manifestation of P. lilacinum skin infection (from

archives of the authors).
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Figure 2. Cutaneous nodule on the left index finger as a manifestation of P. lilacinum infection (from archives of the

authors).

4. Diagnosis

The gold standard for making a diagnosis of a P. lilacinum infection is cultivation from lesions suspected to be the

sites of infection . P. lilacinum can grow on a conventional fungal culture medium in a rather rapid manner, and

mature colonies can be obtained within three days . Its growth is characterized by violaceous colonies with a
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woolly surface, while microscopic examination reveals branching, hyaline hyphae and phialides tapering at their

distal end as chain-like conidiophores . However, its growth in a culture can sometimes be the result of a

contaminated laboratory environment. Moreover, due to its ubiquity, P. lilacinum is usually considered a

contaminant in cultures until it is confirmed through a histopathological analysis. That is why it is mandatory to

obtain a skin biopsy, since a histological examination with routine stains can detect hyphae and reproductive

structures, such as phialides and conidia . Additionally, the Grocott methenamine silver (GMS) stain is commonly

used, since it imparts a black color to the fungal profiles and a pale green color to the background . Due to its

ability to sporulate in tissues, P. lilacinum can be confused with Blastomyces dermatitidis, but it is differentiated by

the presence of hyphal elements within a tissue biopsy, elevated (1-3)-β-d-glucan, and growth on cultures . In

doubtful cases, it is advisable to confirm the diagnosis with MALDI-TOF mass spectrometry, DNA sequencing, or

polymerase chain reaction (PCR) amplification of the 18 S RNA . Identifying the exact fungus is of utmost

importance due to the major differences in the sensitivity to antifungal agents within the same species, with an

example being Purpureocilium lilacinum vs. P. variotti . Additionally, when a disseminated disease is suspected,

imaging techniques should be performed to assess the severity of the disease. The most commonly used imaging

techniques are chest and paranasal CT (computed tomography) scans, followed by CNS imaging and the use of

both a CT scan and MR . Figure 3 summarizes the clinical presentation, the patient characteristics, and the

diagnostic steps in a P. lilacinum infection.

Figure 3. Summary of clinical presentation, patient characteristics, and diagnostic steps in P. lilacinum infection.

5. Treatment

There is no standard treatment for a cutaneous P. lilacinum infection, and treatment is often difficult. Clinical

management consists of an antifungal treatment, surgery, or a combination of both . This fungus is intrinsically

resistant to many antifungal agents, including itraconazole, terbinafine, griseofulvin, and amphotericin B .

Because of this, the treatment of P. lilacinum infections should be tailored according to the in vitro susceptibility

results. Second-generation triazoles, such as voriconazole, posaconazole, isavuconazole, and ravuconazole, are

promising treatment options . Most of the recent reports show that posaconazole and variconazole have the

lowest minimum inhibitory concentration (MIC) . In most of the successful treatments of cutaneous P. lilacinum
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infections, voriconazole was the agent of choice . It is also the preferable agent if the CNS is involved . Accetta

et al. reported the first successful treatment of an invasive P. lilacinum infection with isavuconazole .

Isavuconazole previously showed good results in treating invasive fungal infections in patients that were intolerant

of variconazole and posaconazole . It is interesting to note that combination therapy (e.g., amphotericin B +

azole) did not result in a statistically significantly lower mortality rate in comparison to monotherapy (18.5% vs.

20%). Also, the use of amphotericin B is associated with a significantly higher mortality rate, which is in accordance

with its intrinsic resistance . The accumulated body of evidence shows that surgery plays an important part in the

management of P. lilacinum infections (strength of recommendation: B, quality of evidence: III), and subcutaneous

skin infections cure faster with surgery . In a recent case report of a chronic subcutaneous infection of P.

lilacinum in a female patient who received a hepato-renal allograft transplant, the authors emphasized the

importance of a complete surgical intervention and foreign body search; complementary to antifungal agents, these

interventions proved to be beneficial in preventing a recurrence or relapse of the cutaneous infection . This was

backed up by another case report in which a recurrent deep necrotic ulcer of the shin caused by P. lilacinum was

successfully managed only after surgical debridement followed by split-thickness skin grafting, which resulted in

the absence of recurrences at a two-year follow-up . The necessity for surgical interventions in the treatment of

P. lilacinum infections may be related to its ability to sporulate in tissues .
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