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Definition
Phaeohyphomycosis

consists

of

a

group

of

mycotic

infections

characterized by the presence of dematiaceous (dark-walled) septate
hyphae and sometimes yeast or a combination of both in tissue.
The tissue morphology of the causative organism is mycelial.
This separates it from other clinical types of disease involving brownpigmented fungi where the tissue morphology of the organism is a
grain (mycotic mycetoma) or sclerotic body (chromoblastomycosis).

PRINCIPAL DEMATIACEOUS FUNGI
Phaeohyphomycosis

Chromoblastomycosis
(Sclerotic cells, an independent clinical entity)

Cladophialophora bantiana
Curvularia spp.
Bipolaris spp.
Exserohilum spp.
Exophiala jeanselmei
Scedosporium prolificans
Ochroconis gallopava
Coniothyrium fuckelii
Phialophora parasitica
Phialophora repens
Wangiella dermatitidis
Lasiodiplodia theobromae

Fonsecaea pedrosoi
Fonsecaea compacta
Phialophora verrucosa
Cladophialophora carrionii

The melanin pigment is believed to contribute to the
organism’s ability to elude host immune responses.
In humans, infections by most groups of melanized fungi
occur in immunocompromised hosts, except in the case of
black

members

Exophiala

of

the

order

Chaetothyriales

(i.e.

dermatitidis), where all type of infections

frequently occur in healthy individuals. Although rare,
invasive infections may take a fatal course.

Phaeohyphomycosis: Forms of the disease
CATEGORIES

VARIETIES

COMMENTS

Superficial

Black piedrae
Skin infections

Infection only involves the stratum corneum.
Minimal if any tissue response.
In hairy areas, the fungi grow around the hair shaft.

Cutaneous

Dermatomycosis

Infection affects keratinized tissue and produces
extensive destruction.

Onychomycosis
Corneal

Mycotic keratitis Lesions are classically produced by traumatic inoculation
of the etiologic agent.

Subcutaneous

Infection is produced by traumatic inoculation of the
etiologic agent. Abscess formation is frequent.

Respiratory
tract

Nasal
Sinus
Pneumoniae

Dark lesion on the septum is a common presentation;
sinusitis is associated with allergic rhinitis, polyps and/or
some form of immunosuppression.

Others

Brain
Peritoneal cavity
Bone

Carries a poor prognosis.
Associated with peritoneal dialysis.
Usually follows a traumatic injury.

Cladophialophora bantiana

Exophiala jeanselmei

Alternaria alternata

Phaeohyphomycoses, Emerging Opportunistic Diseases in Animals
S. Seyedmousavi et al - Clin Microbiol Rev. 201 3 Jan; 26(1 ): 1 9- 35

•Single infections
•Zoonoses
•Pseudoepidemics (infection of a large host population due to a common source)
DISEASES IN INVERTEBRATES
Crustaceans
Mollusks
Annelids
COLD-BLOODED VERTEBRATES
Amphibians
Fishes
Reptiles
WARM-BLOODED VERTEBRATES
Poultry and Wild Birds
Cats and Dogs
Ruminants and Equines

Multistate Outbreak of Fungal Infection Associated with Injection of
Methylprednisolone Acetate Solution from a Single Compounding Pharmacy —
United States, 2012.
MMWR / October 1 9, 201 2 / Vol. 61 / No. 41

Case patients were defined as persons who had:
-fungal meningitis or nonbacterial and nonviral meningitis of subacute
onset
-posterior circulation stroke when no cerebrospinal fluid was obtained
(with no other obvious cause of stroke such as dissection of vertebral
artery or cardioembolic source)
-spinal or paraspinal osteomyelitis or epidural abscess at the site of
injection after an epidural or paraspinal glucocorticoid injection that was
administered after May 21, 2012, in Tennessee.

Exserohilum rostratum in 153 case patients (20%)

Fungal infections associated with contaminated methylprednisolone injections.

Smith RM et al - N Engl J Med. 201 3 Oct 24; 369(1 7): 1 598- 609

Clinical Findings for Fungal Infections Caused by Methylprednisolone Injections

Tom M. Chiller et al - N Engl J Med. 201 3 Oct 24; 369(1 7): 1 61 0- 9

As of July 1, 2013, a total of 749 outbreak-associated cases and 61 deaths
had been reported.

Exserohilum rostratum
in 153 case patients (20%)

E. rostratum Meningitis

Clinical Findings for Fungal Infections Caused by Methylprednisolone Injections

Tom M. Chiller et al - N Engl J Med. 201 3 Oct 24; 369(1 7): 1 61 0- 9

Shown are data for
328
patients,
according
to
the
total
number
of
diagnoses.
Patients
with
multiple
diagnoses
were
included in more than
one category

Clinical Findings for Fungal Infections Caused by Methylprednisolone Injections

Tom M. Chiller et al - N Engl J Med. 201 3 Oct 24; 369(1 7): 1 61 0- 9

Susceptibility testing was performed on 53 E. rostratum isolates.
The median and range of MIC values were as follows:
•voriconazole, 1 μg per milliliter (range, 1 to 4)
•amphotericin B, 0.25 μg per milliliter (range, 0.03 to 2.00)
•posaconazole, 0.50 μg per milliliter (range, 0.25 to 1.00)
•itraconazole, 0.50 μg per milliliter (range, 0.25 to 4.00)
•fluconazole, 64 μg per milliliter (range, 16 to 128)
Only CNS infections

Phaeohyphomycosis fungal infections in solid organ transplant recipients: clinical
presentation, pathology, and treatment

J. S. Schieffelin et al - Transpl Infect Dis 201 4: 1 6: 270–278

A retrospective chart review of 27 SOTR, who developed phaeohyphomycosis infections
after transplantation between 1988 and 2009, at Ochsner Clinic Foundation, New Orleans,
Louisiana, USA

3441 solid organ transplants were performed during the study period
Type of SOT

Cases of PHM

Incidence

1233 kidney
56 kidney/pancreas
4 pancreas
1224 liver
716 heart
208 lung

11 cases
2 cases

3.6%

2 cases
9 cases
3 cases

0.16%

overall

27 cases

0.7%

Phaeohyphomycosis fungal infections in solid organ transplant recipients: clinical
presentation, pathology, and treatment

J. S. Schieffelin et al - Transpl Infect Dis 201 4: 1 6: 270–278

The average length of time between transplantation and onset of infection
was 20 months (range: 2– 28 months).
Four phaeohyphomycosis infections were early onset (i.e., <90 days after
transplantation), and 23 were late onset (>90 days after transplantation)

Phaeohyphomycosis fungal infections in solid organ transplant recipients: clinical
presentation, pathology, and treatment

J. S. Schieffelin et al - Transpl Infect Dis 201 4: 1 6: 270–278

Site of infection
•24 patients cutaneous (Three patients had lesions in multiple distant locations
likely to be the result of traumatic inoculation rather than dissemination)
•1 patient pulmonary
•1 patient central nervous system (CNS)
•1 patient disseminated (with both pulmonary and CNS involvement)
Diagnosis
4 phaeohyphomycosis infections were
diagnosed by histological appearance
alone.
23 patients had positive cultures.

2 patients died from phaeohyphomycosis

10 Exophiala jeanselmei
1 Exophiala species
3 Ochroconis gallopavum
2 Alternaria species
2 Phoma species
1 Wangiella dermatitidis
1 Cladosporium carrionii
1 Aureobasidium pullulans
1 Chaetomium species
1 Coniothyrium fuckelii

ESCMID and ECMM joint clinical guidelines for the diagnosis and management of
systemic phaeohyphomycosis: diseases caused by black fungi
A. Chowdhary et al - Clin Microbiol Infect 201 4; 20 (Suppl. 3): 47–75

Recommendations by Clinical Entities
Localized cutaneous infection and subcutaneous phaeohyphomycosis
Alternaria spp

Exophiala spp Phialophora spp

•Most superficial infections are secondary to trauma.
•Clinical presentation is usually indolent, with a gradually enlarging mass.
•Generally immunocompromised patients are at increased risk of subsequent
dissemination.
•Fungal elements such as yeast-like structures and septate hyphae can be found in
the specimen.
•Surgery alone has been effective (recommendation AII).
•Cryotherapy, laser, heat and photodynamic therapy have also been used
successfully in many cases (recommendation BIII).
•Oral antifungals, mainly azoles, have been widely used as co-adjunctive therapies.
Multiple subcutaneous nodules have to be treated with systemic antifungal agents.
Itraconazole or voriconazole at 400 mg are recommended (recommendation AIII).

ESCMID and ECMM joint clinical guidelines for the diagnosis and management of
systemic phaeohyphomycosis: diseases caused by black fungi
A. Chowdhary et al - Clin Microbiol Infect 201 4; 20 (Suppl. 3): 47–75

Recommendations by Clinical Entities
(sites of infections)
Pulmonary infections
intravenous liposomal amphotericin B or mould-active azoles (recommendation
BIII).
Solitary pulmonary nodule in immunocompetent patients can be treated with
surgery (recommendation BIII).

Cerebral infection
the therapeutic studies suggest that complete excision of brain abscesses has
better outcome than only aspiration or partial excision (recommendation AII).
Voriconazole and posaconazole may provide clinical improvement and voriconazole
penetrates into brain tissue most effectively (recommendation CII).
Amphotericin B therapy generally has a poor outcome (recommendation DIII).
Combination therapy including a triazole plus an echinocandin plus flucytosine
could be the first-line therapy when surgery is not possible (recommendation
BIII).

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

37-year-old male. Social history significant for chronic heavy marijuana use,
alcohol dependence, but no intravenous drug use.
chest CT and brain MRI consistent with sarcoidosis  long-term steroid therapy

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

Fifteen months later: headache and new onset seizure

Neurosurgical intervention was successful in debriding the affected areas and
resecting the abscesses.
 intravenous antifungal medications empirically while awaiting culture results.

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

H&E stain

GMS stain

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

Curvularia spp have brown-pigmented walls, darker central cell
than end cells, thin cell wall, and distinct curvature

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

A one-week follow-up from the initial surgical debridement showed new
abscesses on MRI of the brain, again successfully resected with neurosurgical
intervention.

Cerebral Phaeohyphomycosis in a Patient with Neurosarcoidosis on Chronic
Steroid Therapy Secondary to Recreational Marijuana Usage

Preetam Gongidi et al - Case Rep Radiol. 201 3; 201 3: 1 91 375

Two-month follow-up MRI of the brain show no new lesions with stable changes
in the brain

Disseminated Subcutaneous Phaeohyphomycosis caused by Exophiala oligosperma
in a Patient with Wegener’s Granulomatosis

Takanobu Kan et al - Acta Derm Venereol. 201 3 May; 93(3): 356- 7

71-year-old woman with Wegener’s granulomatosis presented with an 8-month
history of multiple subcutaneous nodules with discharge of pus.

Disseminated Subcutaneous Phaeohyphomycosis caused by Exophiala oligosperma
in a Patient with Wegener’s Granulomatosis

Takanobu Kan et al - Acta Derm Venereol. 201 3 May; 93(3): 356- 7

Biopsy specimen, showing
hyphae in and around
granulomas. (Periodic acidSchiff (PAS) × 400)

A greyblack colony on
Sabouraud’s glucose agar
medium

Hyphae expanding with the
formation of annelloconidia
 Exophiala species
Bar = 10 μm

Disseminated Subcutaneous Phaeohyphomycosis caused by Exophiala oligosperma
in a Patient with Wegener’s Granulomatosis

Takanobu Kan et al - Acta Derm Venereol. 201 3 May; 93(3): 356- 7

Nine weeks after initiation of voriconazole treatment.

Persisting lesions were surgically excised after 9 weeks.
Because of an amnesic episode, which occurred 12 weeks after the operation
(due to VRCZ ?) treatment shifted to 7 months itraconazole.
MTX was discontinued for one month.
No recurrence has been observed for 9 months after the completion of ITCZ.

Exophiala dermatitidis endocarditis on native aortic valve in a postrenal
transplant patient and review of literature on E. dermatitidis infections
Atul K. Patel et al - Mycoses. 201 3 May; 56(3): 365- 72

50-year-old female, 4 years post renal-transplant
Generalised weakness, fatigability, swollen and tender left wrist and dry cough
for nearly 6 weeks.
Cardiovascular examination revealed systolic and diastolic murmur of grade IV
intensity at the aortic area of the chest.
Echocardiography revealed large, freely mobile vegetation over the aortic valve
with features of aortic regurgitation.
Blood culture grew black pigmented yeast, identified as Cryptococcus
using automated biochemical identification system (Vitek 2).
Serum cryptococcal antigen latex agglutination test was negative.
 Intravenous fluconazole

laurentii

Exophiala dermatitidis endocarditis on native aortic valve in a postrenal
transplant patient and review of literature on E. dermatitidis infections
Atul K. Patel et al - Mycoses. 201 3 May; 56(3): 365- 72

Reference laboratory: Sequencing of the ribosomal DNA ITS: 99% identity with
the standard strains of E. dermatitidis
Antifungal susceptibility testing (broth
microdilution method according to the
guidelines of CLSI).
MIC (MEC for echinocandins) μg/ml:
Amphotericin B
Fluconazole
Voriconazole
Itraconazole
Posaconazole
Caspofungin
Micafungin
Anidulafungin

 Shift to Intravenous voriconazole

1
32
0.06
0.5
0.5
16
8
8

Exophiala dermatitidis endocarditis on native aortic valve in a postrenal
transplant patient and review of literature on E. dermatitidis infections
Atul K. Patel et al - Mycoses. 201 3 May; 56(3): 365- 72

One week after VRCZ treatment blood culture became sterile
After 12 days of voriconazole therapy, her aortic valve was replaced with a
bioprosthetic valve. Microbiological examination  E. dermatitidis

Exophiala dermatitidis endocarditis on native aortic valve in a postrenal
transplant patient and review of literature on E. dermatitidis infections
Atul K. Patel et al - Mycoses. 201 3 May; 56(3): 365- 72

Review of reported cases of E. dermatitidis infection
Clinical presentation of the disease caused by E. dermatitidis varies among
different geographic locations.
Although this fungus is primarily reported to cause cerebral infections in
immunocompetent young individuals of South-East Asia, it predominantly remains
localised as a subclinical colonisation of the respiratory tract in patients with
cystic fibrosis in Europe.
Of the reported cases of infections due to this fungus, 70% had identifiable
underlying risk factors: long-term catheters (CAPD), intravenous drug abuse,
steroid therapy, organ transplantation, cancer and cystic fibrosis are the
identified risk factors for dissemination of the disease.

Exophiala dermatitidis endocarditis on native aortic valve in a postrenal
transplant patient and review of literature on E. dermatitidis infections
Atul K. Patel et al - Mycoses. 201 3 May; 56(3): 365- 72

Review of reported cases of E. dermatitidis infection

40 reported cases: 31 invasive (11 CNS), 4 subcutaneous, 5 superficial.

Cerebral Phaeohyphomycosis due to Cladophialophora bantiana – A Case Report
and Review of Literature from India
Pooja Suri et al - Journal of Clinical and Diagnostic Research. 201 4 Apr, Vol- 8(4): DD01 - DC05

A 65-year-old immunocompetent male, resident of rural area and farmer by
occupation.
Admitted for altered sensorium and six days history of hemiparesis of the left
side of the body with slurred speech. NO fever. HIV negative.

CT Scan of head showing
multiple ring enhancing lesions
with midline shift and diffuse
edema

Intraoperative Pus:
Sabouraud’s
Dextrose
Agar
(SDA) showing olive grey to black
velvety growth of C bantiana

LCB
mount
showing
brown
septate hyphae with unbranched
wavy chains of pale brown
smooth one celled conidia (x400)

Cerebral Phaeohyphomycosis due to Cladophialophora bantiana – A Case Report
and Review of Literature from India
Pooja Suri et al - Journal of Clinical and Diagnostic Research. 201 4 Apr, Vol- 8(4): DD01 - DC05

Antifungal susceptibility testing could not be performed due to non-availability of
containment level 3 in the laboratory.
Treatment: d-AMB + VRCZ
Outcome: death 18 days after admission

Cerebral Phaeohyphomycosis due to Cladophialophora bantiana – A Case Report
and Review of Literature from India
Pooja Suri et al - Journal of Clinical and Diagnostic Research. 201 4 Apr, Vol- 8(4): DD01 - DC05

Review of the literature

Cladophialophora bantiana is the most commonly encountered agent causing

phaeohyphomycosis of the central nervous system (CNS

A total of 28 cases have been reported from India between 1962 and 2009:
four pts with RF 1) SLE on steroids 2) allergic rhinitis on steroids for 20 years
3) Renal allograft recipient 4) a 6-day-old neonate who was delivered at home
and cord was cut by unsterile method
All other 24 pts had no known predisposing factors
25 (89%) were diagnosed during life and 3 cases (11%) were diagnosed on
postmortem/ autopsy
Overall mortality rate 48% in those patients where outcome was reported

Phaeohyphomycosis: Key messages
During the last few decades the list of dematiaceous fungi implicated in human infections has
continued to evolve and will further expand (increase in the numbers of susceptible patients
and the employment of better diagnostic tools).
Diagnosis depends on a high index of clinical suspicion along with accurate mycological findings.
Pathogenesis of invasive infections is unclear.
Most dematiaceous fungi causing phaeohyphomycosis are opportunistic…
… some they are real pathogen (according to genus and species).
No clinical trial.
There are no standardized therapies for infections caused by dematiaceous fungi.
Data on therapeutic options are anectodal for certain species.
ITCZ is the therapeutic cornerstone for most situations (extensive clinical experience).
Amphotericin B has the most consistent in vitro activity against this group of fungi.
VRCZ may have advantages for central nervous system infections.
PSCZ is promising.
TBNF sometimes is an option.
Surgery is mandatory in certain situations.
NB the best therapeutic choice, monotherapy or combination regimes, must be in accordance
with the genus and species, the localization of infection and its severity.

