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Abstract Pyrenochaeta romeroi is a rare fungal

agent of chronic, suppurative subcutaneous infections

leading to mycetoma. It is an unusual cause of deep,

non-mycetomatous infections. We herein present

review of the literature along with a case of 61-year-

old Indian female with rheumatoid arthritis who

developed subcutaneous phaeohyphomycosis caused

by Pyrenochaeta romeroi. It posed a diagnostic

challenge, as the culture from fine-needle aspirate

revealed a non-sporulating dematiaceous mould,

which was the only supportive tool for its diagnosis

and initiation of the therapy. However, it was the

molecular sequencing which played the pivotal role in

clinching the final aetiological diagnosis. To the best

of our knowledge, this is the 20th case of Pyreno-

chaeta species infection occurring worldwide and first

case report of subcutaneous phaeohyphomycosis

caused by Pyrenochaeta romeroi in a rheumatoid

arthritis patient.

Keywords Phaeohyphomycosis � Subcutaneous �
Rheumatoid arthritis � Pyrenochaeta romeroi

Introduction

Members of genus Pyrenochaeta are phaeohyphomy-

cotic and saprophytic fungi which are distributed widely

in environmental niches; i.e. in soil, wood, thorns and

plant debris. The classification of the species in the genus

Pyrenochaeta and allied genera is still under revision and

is debatable. To date, only four species, namely

Pyrenochaeta romeroi (P. romorei), P. mackinnonii, P.

unguis-hominis and P. keratinophila, have been found to

cause human infections. Recently, P. romeroi has been

renamed asMedicopsis romeroi [1, 2]. P. romeroi is the

most interesting and upsurging fungus causing oppor-

tunistic infections. It was first described by Borelli in

1959 [3]. Themost common route of infection is through

traumatic inoculation. It is mainly prevalent in tropical,

subtropical regions and less frequently in temperate

countries [4]. It has been occasionally implicated in the

aetiology of chronic cutaneous and subcutaneous infec-

tions [1]. Paucity of the knowledge about the factors

involved in causing subcutaneous phaeohyphomycosis

byP. romeroi and lack of standard treatment prompted us

to report this rare case of a 61-year-old Indian rheumatoid

arthritis woman. A comprehensive review of the litera-

ture of the rare Pyrenochaeta species is also discussed.

Case Report

A 61-year-old female, resident of Kanpur, Uttar

Pradesh (India), housewife by profession, presented

S. Sharma � M. Singh � A. K. Mandal

Department of Pathology, Vardhman Mahavir Medical

College and Safdarjung Hospital, New Delhi, India

e-mail: drsonamsharma@gmail.com

M. R. Capoor (&) � D. Kiran
Department of Microbiology, Vardhman Mahavir Medical

College and Safdarjung Hospital, New Delhi, India

e-mail: malinircapoor@gmail.com

123

Mycopathologia (2016) 181:735–743

DOI 10.1007/s11046-016-0022-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s11046-016-0022-7&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11046-016-0022-7&amp;domain=pdf


to the outpatient department of the hospital, with

gradually increasing painless swelling over right index

finger since last 2 months. She also gave a history of

early morning stiffness with multiple joint pains

involving hands and feet since last 10 years. There

were no other constitutional or systemic symptoms,

but her medical records revealed that she was a known

case of rheumatoid arthritis on treatment with a

disease-modifying antirheumatic drug (DMARD)—

methotrexate (15mg/week) but had been taking oral

corticosteroids—predinisone (10mg) whenever there

were exacerbations of joint pains since last 10 years.

There was no history of any trauma at the site of

infection, other major ailments like diabetes, hyper-

tension, tuberculosis, epilepsy or any surgical inter-

ventions. Her travel history was non-contributory. On

physical examination, moderate anaemia was

observed. Local examination revealed a soft-to-firm,

non-tender, immobile, non-discharging, well-defined,

2 9 2 cm swelling at the proximal phalanx of the right

index finger. The overlying skin was unremarkable,

and it was free from underlying structures (Fig. 1).

Movement of the right index finger was little

restricted, but there was no neurological deficit. On

systemic examination, no abnormality was detected.

Her abnormal laboratory parameterswere :microcytic

hypochromic anaemia with haemoglobin level of 9 g/dl

(MCV-70.6 fl); the peripheral blood total leucocyte

count of 12,000/ml with differential being of 70 %

neutrophils, 18 % lymphocytes, 8 % monocytes, 4 %

eosinophils, a platelet count of 5,10,000/ll; the erythro-
cyte sedimentation rate of 60 cu mm/h; and C-reactive

protein 80 g/dl. Liver and renal function tests were

normal. Fasting andpostprandial blood sugarwerewithin

normal limits. Rheumatoid arthritis factor was elevated

(18 IU/ml). Serological tests for HIV, hepatitis B and C

antigen were non-reactive. X-ray bilateral hands and

wrist showed diffuse osteopenia of bones with reduction

in joint spaces. Multiple soft tissue densities were noted

over bilateral wrist joints with another soft tissue density

over right second digit proximal phalanx (Fig. 2).

Fine-needle aspiration cytology (FNAC) of the right

index finger swelling was performed, which yielded

2 ml of dirty yellow purulent pus mixed with blood

without any discrete granules. After the aspiration, the

swelling reduced completely. Microscopic examina-

tion of May–Grunwald–Giemsa stained smears

revealed few septate fungal hyphae in the background

of degenerated acute as well as chronic inflammatory

cells and necrosis. Periodic acid-Schiff (PAS) stained

smears showed presence of PAS-positive branched

septate hyphal elements with irregular swellings

(Fig. 3). A portion of specimen was sent for microbi-

ological tests. Direct examination by KOH (10 %)

mount showed dematiaceous septate hyphae. On cal-

cofluor white stain, fluorescent septate fungal hyphae

were seen. The specimen was cultured by standard

techniques onto the routine media for isolation of the

agent. The pyogenic and mycobacterial cultures were

sterile, while those for fungi were positive for a

dematiaceous mould. Culture was inoculated on a

duplicate set of Sabouraud’s dextrose agar with and

without antibiotics and was incubated at 25 and 37 �C,
respectively. After 20th day of incubation, grey-black

velvety colonieswere seen (Fig. 4). Lactophenol cotton

blue mount of the colonies revealed brown septate

hyphae. The microslide culture on potato dextrose agar

was done, which revealed a non-sporulating dematia-

ceous mould. A subculture was done on oat meal agar

which revealed a grey black mould after 5 weeks.

Lactophenol cotton blue mount showed brown septate

mycelium with brown-black pycnidia.

The isolate was provisionally identified as Pyr-

enochaeta spp., on the basis of gross and microscopic

features; hence, it was further sent for sequencing of

the internal transcribed spacer (ITS) regions of
Fig. 1 Subcutaneous swelling at proximal phalanx of the right

index finger
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ribosomal DNA (rDNA) at National Culture Collec-

tion for Pathogenic Fungi (NCCPF), Post Graduate

Institute of Medical Research and Education

Fig. 2 X-ray showing soft tissue density at right second digit proximal phalanx along with the features of rheumatoid arthritis

Fig. 3 Periodic acid-Schiff’s (PAS) stain revealing PAS-

positive septate fungal hyphae with irregular swellings (X400)

Fig. 4 Grey-black velvety colonies on Sabouraud’s dextrose

agar
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(PGIMER), Chandigarh. Meanwhile, the swelling was

incised and drained out completely. The patient was

started on antifungal therapy with itraconazole

(200 mg/day for 3 months) and was advised not to

use oral corticosteroids while the dose of methotrexate

was reduced (7.5mg/week). Subsequently, the isolate

at NCCPF was identified as P. romeroi by ITS1, ITS2,

ITS4 and D1, D2 sequencing. After 6 months of

follow-up, the patient was asymptomatic and no

recurrence was observed (Fig. 5).

Discussion

Most phaeohyphomycotic infections are caused by

Exophiala, Phialophora and Cladophialophora species.

Pyrenochaeta spp. are rare cause of subcutaneous phaeo-

hyphomycosis (phaeohyphomycotic cyst/phaeosporotri-

chosis) which is a localized infection of the deep dermis

and subcutaneous tissues caused by dematiaceous fungi

[5]. Table 1 shows the clinico-mycological profile of

patients with Pyrenochaeta spp. worldwide. After careful

review of pertinent literature till date [1–4], [6–21], of the

19 cases reported so far of Pyrenochaeta spp., nine were

reported as subcutaneous phaeohyphomycosis, seven

presented as black grain mycetoma, two as keratitis and

one case of onychomycosis. The most common species

isolated was P. romeroi (15 cases), followed by one each

of P. unguis-hominis, P. mackinnonii and P. ker-

atinophila. A new species of Pyrenochaeta causing

keratitis has also been isolated, which is still unnamed.

Recently, there has been a rise in the incidence of P.

romeroicausingsubcutaneousphaeohyphomycosis.Most

of these cases have been reported in immunocompro-

mised patients. Immunocompromised conditions docu-

mented in the literature causingP. romeroi infectionwere

post-renal transplantation (3), use of steroids for leprosy

(1), asthma (1), acute lymphoblastic leukaemia (1) and

diabetes (1). Two cases were seen in healthy individuals.

History of trauma in the past was absent in most of the

cases. Epidemiologically, most of the patients with this

infection were Indian in origin. In India, the isolations

were mostly from North Indians. Most of the cases

reported worldwide were cured, though one case was

resistant to the therapy, while one patient expired due to

co-morbid condition. In these cases of subcutaneous

phaeohyphomycosis, surgical drainage or excision with

antifungal treatment was done in five cases. Itraconazole

was the drug of choice in six cases, voriconazole in one

case; additional use of posaconazole and amphotericin B

was done in one case each, while in two cases, surgical

drainage or excisionwithout any antifungal treatmentwas

done. However, topical cefazolin, amphotericin B,

ofloxacin, natamycin drops with oral ketoconazole and

fluconazole were the treatment given to a keratitis case

[13]. The onychomycosis patient died before the start of

the therapy due to other associated ailments [10].

There has been a recent increase in the incidence of

phaeohyphomycosis [21], which is perhaps being

attributed to the growing number of immunocompro-

mised patients, as was seen in this case. This female

patient aged 61 year old, resident of Kanpur, Uttar

Pradesh (North India), was a known case of rheumatoid

arthritis who was on intermittent long-term steroid

therapy since last 10 years. There could be two precip-

itating factors for this infection i.e. unrecognized trau-

matic inoculation or longterm immunosuppression from

corticosteroids leading to immunocompromised state

and delayed clinical expression. Though, she did not

recall any inciting trauma, possibility of an innocuous

trauma occurring during her domestic activities could

not be ruled out, as she was a housewife who used to

handle and cut vegetables in routine. To the best of our
Fig. 5 Right index finger showing a resolved lesion on post-

treatment follow-up
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knowledge, it is the tenth case of P. romeroi subcuta-

neous infection and first case to be reported in a

rheumatoid arthritis patient.

Clinical lesions of phaeohyphomycosis are non-

specific, sometimes deceptive and usually present as

subcutaneous, indolent nodules at the site of the initial

trauma [22]. The outcome is often protracted with

evolution towards a cold abscess and/or local necrosis

and may form fistula in the skin with a chronic

purulent discharge in cases of immune deficiency.

The diagnosis was elicited by direct microscopy

and culture of fine-needle aspirate. Characteristic

pycnidia formation on oat meal agar after 5 weeks

clinched the aetiological agent as Pyrenochaeta spp.

The isolate could only be identified and confirmed by

sequencing of the ITS regions of rDNA. Out of the

nineteen cases reported in the world literature, in ten

cases molecular sequencing played an integral role in

identifying and confirming its diagnosis. The identi-

fication of Pyrenochaeta spp. is difficult because some

strains do not produce characteristic diagnostic struc-

tures in culture as well as limited expertise is available

in most of the diagnostic microbiology laboratories

[16]. Still, mycological examination with direct

examination and culture on specific media remains

absolutely mandatory for an accurate identification of

the fungus [4].

Data on the antifungal susceptibility of the

Pyrenochaeta spp. remain scarce due to the low

availability and number of clinical isolates, difficulty

in growing the fungus in culture and little knowledge

about the relation between the minimal inhibitory

concentration (MIC) and clinical outcome of Pyr-

enochaeta infection [1, 14]. We could not attempt

antifungal susceptibility, as there are no guidelines

available in Clinical and Laboratory Standards Insti-

tute (CLSI) protocol for fungi producing pycnidia.

Though some authors have reported that isavucona-

zole, posaconazole, terbinafine and ketoconazole have

potent in vitro activity against P. romeroi [1, 17],

others have reported it to be resistant to amphotericin

B, fluconazole and caspofungin [1, 14], with variable

effect to voriconazole [14, 16, 17]. Itraconazole was

shown to be potent by Badali et al. [1], but resistant by

Cerar et al. [14].

The optimal management approach and standard

effective treatment for infections associated with

melanized fungi have not been well established

[23, 24]. Therefore, surgical excision of the entire

lesion is usually curative inmaximumnumber of cases.

Though, the literature shows that the patients with

Pyrenochaeta spp. infections show good response to

both surgical drainage and debridement of the infected

lesion along with prolonged use of one of the triazoles

(itraconazole) [1, 25]. Some authors have also men-

tioned the reduction in the lesion with drainage alone

without the use of antifungal drugs. The present case

responded very well to the incision and drainage along

with itraconazole therapy, which is consistent with the

results in other reports of subcutaneous phaeohy-

phomycosis caused by P. romeroi [4, 21].

This case underscores the need to suspect, diagnose

and strictly follow up the cases of skin and soft tissue

fungal infections, especially in immunocompromised

patients, so as to prevent its dissemination. Further-

more, P. romeroi is a rare fungi, whose identification

by cultures is difficult as well as data pertaining to its

antifungal susceptibility is scarce. However, an early

attempt for its aetiological diagnosis should be made,

especially in immunocompromised patients via vari-

ous techniques like FNAC or biopsy, which not only

aid in detection, but also play an important therapeutic

role for such infections. This case also highlights the

importance of identifying a phaeohyphomycotic non-

sporulating, pycnidia-producing mould by sequenc-

ing, as this affects the overall patient management.

References

1. Badali H, Chander J, Gulati N, Attri A, Chopra R, Najaf-

zadeh MJ, et al. Subcutaneous phaeohyphomycotic cyst

caused by Pyrenochaeta romeroi. Med Mycol. 2010;

48:763–8.

2. van de Sande WW, Maghoub el S, Fahal AH, Goodfellow

M, Welsh O, Zijlstra E. The mycetoma knowledge gap:

identification of research priorities. PLoS Negl Trop Dis.

2014;8(3):e2667. doi:10.1371/journal.pntd.0002667.

3. Borelli D. Opportunistic fungi as producers of gray colonies

and mycetomata. Dermatologica. 1979;159:168–74.

4. Girard C, Dereure O, Rispail P, Durand L, Guilhou JJ.

Subcutaneous phaeohyphomycosis due to Pyrenochaeta

romeroi in a patient with leprosy. Acta Derm Venereol.

2004;84:154–5.

5. Sutton DA, Rinaldi MG, Sanche SE. Demetiaceous fungi.

In: Anaissie EJ,McGinnis MR, PfallerMA, editors. Clinical

mycology. 2nd ed. London: Churchill Livingstone Elsevier;

2009. p. 329–54.

6. Andre M, Brumpt V, Destombes P, Segretain G. Fungal

mycetoma with black grains due to Pyrenochaeta romeroi

in Cambodia. Bull Soc Pathol Exot Filiales. 1968;61:

108–12.

742 Mycopathologia (2016) 181:735–743

123

http://dx.doi.org/10.1371/journal.pntd.0002667


7. Baylet R, Camain R, Chabal J, Izarn R. Recent contribution

to the study of mycetoma in Senegal. Neotestudina rosatii,

Pyrenochaeta romeroi, Aspergillus nidulans. Bull Soc Med

Afr Noire Lang Fr. 1968;13:311–3.

8. David-Chausse J, Texier L, Darrasse H, Moulinier C.

Autochthonous mycetoma of the foot due to Pyrenochaeta

romeroi. Bull Soc Fr Dermatol Syphiligr. 1968;75:452–3.

9. Thammayya A, Sanyal M, Basu N. Pyrenochaeta romeroi

causing mycetoma pedis in India. J Indian Med Assoc.

1979;73:66–7.

10. English MP. Infection of the finger-nail by Pyrenochaeta

unguis—hominis. Br J Dermatol. 1980;103:91–3.

11. Serrano JA, Pisano ID, Lopez FA. Black grain minimyce-

toma caused by Pyrenochaeta mackinnonii, the first clinical

case of eumycetoma reported in Barinas state, Venezuela.

J Mycol Med. 1998;8:34–9.

12. Mohanty JC, Mohanty SK, Sahoo A, Ghosh SK, Pattnaik

KL. Eumycetoma caused by Pyrenochaeta romeroi: a case

report. Indian J Dermatol. 2000;45:76–7.

13. Ferrer C, Perez-Santonja JJ, Rodriguez AE, Colom MF,

Gene J, Alio JL, et al. New Pyrenochaeta species causing

keratitis. J Clin Microbiol. 2009;47:1596–8.

14. Cerar D, Malallah YM, Howard SJ, Bowyer P, Denning

DW. Isolation, identification and susceptibility of Pyr-

enochaeta romeroi in a case of eumycetoma of the foot in

the UK. Int J Antimicrob Agents. 2009;34:617–8.

15. Verkley GJ, Gene J, Guarro J, Perez-Santonja JJ, Rodriguez

AE, Colom MF, et al. Pyrenochaeta keratinophila sp. nov.,

isolated from an ocular infection in Spain. Rev Iberoam

Micol. 2010;27:22–4.

16. Khan Z, Ahmad S, Kapila K, Ramaswamy NV, Alath P,

Joseph L, et al. Pyrenochaeta romeroi: a causative agent of

phaeohyphomycotic cyst. J MedMicrobiol. 2011;60:842–6.

17. Thiyagarajan UM, Bagul A, Nicholson M. A nodulo-cystic

eumycetoma caused by Pyrenochaeta romeroi in a renal

transplant recipient: a case report. J Med Case Rep.

2011;5:460.

18. Ocampo MA, Kanitakis J, Bienvenu AL, Chauvet C,

Euvrard S. Phaeohyphomycosis caused by Pyrenochaeta

romeroi mimicking a plantar wart in a kidney transplant

recipient. Transpl Infect Dis. 2012;14:E173–4.

19. Hsiao YW, Chia JH, Lu CF, Chung WH. Molecular diag-

nosis and therapeutic experience of subcutaneous Pyr-

enochaeta romeroi infection: a case report and review of the

literature. Int J Dermatol. 2013;52:1237–40.

20. Chan YY, Tan AL, Tan BH. Subcutaneous abscess due to

Pyrenochaeta romeroi in a renal transplant recipient. Sin-

gapore Med J. 2014;55:e64–6.

21. Yadav S, Agarwal R, Singh S, Goel S. Pyrenochaeta

romeroi causing subcutaneous phaeohyphomycotic cyst in a

diabetic female. Med Mycol Case Rep. 2015;8:47–9.

22. Rinaldi MG. Phaeohyphomycosis. Dermatol Clin. 1996;

14:147–53.

23. Badali H, NajafzadehMJ, Van EsbroeckM, Van den Enden E,

Tarazooie B, Meis JFGM, et al. The clinical spectrum of Ex-

ophiala jeanselmei, with a case report and in vitro antifungal

susceptibility of the species. Med Mycol. 2010;48:318–27.

24. Chowdhary A, Meis JF, Guarro J, de Hoog GS, Kathuria S,

Arendrup MC, et al. ESCMID and ECMM joint clinical

guidelines for the diagnosis and management of systemic

phaeohyphomycosis: diseases caused by black fungi. Clin

Microbiol Infect. 2014;20 (Suppl 3):47–75. doi:10.1111/

1469-0691.12515.

25. Sharkey PK, Graybill JR, Rinaldi MC, Stevens DA, Tucker

RM, Peterie JD, et al. Itraconazole treatment of phaeohy-

phomycosis. J Am Acad Dermatol. 1990;23:577–86.

Mycopathologia (2016) 181:735–743 743

123

http://dx.doi.org/10.1111/1469-0691.12515
http://dx.doi.org/10.1111/1469-0691.12515

	Subcutaneous Phaeohyphomycosis Caused by Pyrenochaeta romeroi in a Rheumatoid Arthritis Patient: A Case Report with Review of the Literature
	Abstract
	Introduction
	Case Report
	Discussion
	References




