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Cutaneous infection by Diaporthe phaseolorum in Brazil
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Diaporthe phaseolorum is a frequent fungal parasite of plants, rarely involved in human diseases. We
describe a case of cutaneous infection caused by this fungus diagnosed by morphology and molecular
biology, on the hands and on a foot of a renal transplanted Brazilian farmer. The infection was resolved
with oral itraconazole.

& 2013 International Society for Human and Animal Mycology. Published by Elsevier B.V All rights
reserved.
1. Introduction

Solid organ transplant patients are frequently infected by fungi,
in nearly 5% of cases within the first six months after transplanta-
tion and principally by Candida, Aspergillus and Cryptococcus [1].
We describe here a case of a patient infected after a renal
transplant with the fungus Diaporthe, a common plant parasite
[2] that can occasionally infect humans [3].
2. Case

A 43-year-old farmer man with end-stage renal failure, caused
by focal segmental glomerulosclerosis, underwent kidney trans-
plantation from a cadaveric donor. The patient developed renal
vein thrombosis in the transplanted kidney that had to be
removed. The patient underwent kidney transplantation for the
second time, again from a cadaveric donor and received antithy-
mocyte globulin, tacrolimus and prednisone as immunosuppressive
regimen. He developed diabetes mellitus that was adequately
controlled by metformin.

Two years later, the patient related cutaneous indurated and
eritematous lesions on the both right extremities for two months,
without history of previous trauma. Part of these lesions (one from
the right arm and another from of the right leg) were surgically
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removed to histologic examination, which revealed foci of granu-
lomatous lesions with central microabscesses (chronic necrotising
granulomatous lesions) in the deep dermis (Fig. 1). Grocott–
Gomori silver staining showed the presence of septate hyphae,
occasionally branched at 451 angles, and yeast-like cells with a
thick wall sometimes in chains (Fig. 2). Portions of the biopsied
specimens were cultured on Sabouraud dextrose agar tubes (SDA;
Difco Laboratories, Detroit, Mich.) with chloramphenicol (0.05 mg/
mL) and incubated at 251 and 37 1C for 7 days. Cultures of both
samples yielded identical colonies of the same filamentous dema-
tiaceous fungus, which was sent to the Faculty of Medicine of the
Rovira i Virgili University for identification.

Treatment was initiated after diagnose with oral itraconazole at
100 mg twice a day. After one month, the skin lesions remission
was noticed and surgically excised, also continued with itracona-
zole. At a 5-month follow-up visit, while still receiving itracona-
zole and continuing with the immunosuppressive regime, there
was no recurrence of skin lesions.

For identification, the fungus (FMR 12194) was subcultured on
oatmeal agar (OA; 30 g filtered oat flakes, 20 g agar, 1 L distilled water)
and potato dextrose agar (PDA; Difco Laboratories, Detroit, Mich.) and
incubated at 25 1C72 1C for up to two months. Growth rates were
determined on PDA plates at 251, 371, 401 and 42 1C for 14 days in
darkness. In the following description colour colony codes (in parenth-
esis) refer to Kornerup and Wanscher [4]. The microscopic features
were determined by making wet mounts with lactic acid, which were
then examined under a light microscope.

The fungus growing on OA and PDA reached a diameter of 50–
70 mm in 5 days and covered the whole agar surface after 7 days
ology. Published by Elsevier B.V All rights reserved.
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Fig.1. Macroscopic aspect of the lesion in the right arm (A). Grocott–Gomori silver staining revealed the presence of septate hyphae, and yeast-like cells with thick wall, 40�
magnification (B).

Fig. 2. Diaporthe phaseolorum (FMR 12294). (A) Colony on PDA after 7 days at 25 1C, (B) pycnidial outer wall of textura globulosa, (C) conidiophores and (D) conidia.
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at 25 1C; at 37 1C, colonies reached 21–30 mm diameter after 21
days, and did not grow at 40 1C. On PDA, the fungus produced a
yellowish orange (4/A/7–8) diffusible pigment, orange (5/B/7) on
the colony reverse, which was absent in OA. The colony morphol-
ogy was very similar on the two culture media tested. At the
beginning they were white with cottony to lanose or feathery
aerial mycelium, with a slightly fringed margin; reverse brown (5/
E/4) to dark brown (6/F/4) at the centre. After 2–3 weeks
immersed or semi-immersed, dark pigmented stromata, 350–
800 μm diameter, appeared scattered on the agar, some ripened
to give pycnidial conidiomata. Pycnidia usually single, globose to
subglobose, unilocular, ostiolate, dark brown or black, often with
1–2 long necks; wall composed of an outer layer of cells of textura
globulosa to angularis, dark brown, thick-walled, 7–13 μm dia-
meter, and a thick inner layer of cells of textura globulosa,
colourless; necks more or less cylindrical, 250–460 μm long,
coated with short dark brown hyphae. Conidiophores lining the
cavity of the conidiomata, generally composed of a hyaline,
cylindrical basal cell, 5–7�2.5–3 μm, usually bearing 1 or 2 term-
inal phialidic conidiogenous cells. Conidiogenous cells hyaline,
cylindrical, tapering towards the apex, 8–13�1.5–2 μm, with
barely visible collarettes. Conidia unicellular, hyaline, ellipsoidal
to cylindrical, rounded at both ends, 5–8�1.8–2 μm, biguttulate,
sometimes bearing a basal conidiogenous scar, arranged in slimy
masses. Teleomorph were not observed (Fig. 2). Based on these
features, the fungus was tentatively identified as Diaporthe sp.

To confirm its identity, the internal transcribed spacer (ITS)
region of rDNA was amplified and sequenced as previously
described [5]. BLAST sequence identity searches [6] were carried
out to compare the sequence obtained (554 bp, GenBank accession
♯ HF586483) from the case isolate with those of other fungi
deposited in the GenBank database. The BLAST query with the
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ITS regions sequenced from the isolate showed a 99% similarity
with several sequences of Diaporthe phaseolorum (accession ♯ AF
001020.2, AY 577815.1, JN 541222.1 and JF 896458.1; 100% query
coverage), and two other sequences of Diaporthe sp. (FJ799938.1)
and Phomopsis sp. (DQ480356.1).
3. Discussion

The members of the genus Diaporthe are important plant
pathogens, endophytes or saprobes on plant debris that are most
commonly seen as their Phomopsis anamorphs. These anamorphs
are usually characterised by the production of two types of conidia
(α-conidia, short and more or less ellipsoidal or cylindrical; β-
conidia, long and filiform), into pycnidial conidiomata [7].

Traditionally, the identification of the species belonging to the
Diaporthe/Phomopsis complex relies on morphology, culture char-
acteristics and host association. However, several studies have
demonstrated that such features are not always suitable for that
purpose mainly due to their inter- and intra-species variability
[8,9]. The identification of these fungi is currently mainly based on
the sequence analyses of the ITS region, although other genomic
regions have also been used for taxonomic reevaluation of
Diaporthe/Phomopsis species [9–11]. In the present case, the
morphological features of the clinical isolate are very similar to
that of Diaporthe longicolla (¼Phomopsis longicolla) mainly by the
absence of β-conidia and the sexual state [10]. However, the ITS
sequence analysis confirmed its identification as D. phaseolorum. It
is worth mentioning that Santos et al. [10] described D. phaseo-
lorum as a homothallic species most strains of which, in addition
to having sexual structures, produce the anamorph in culture with
the two types of conidia, features that were not observed in any of
the culture conditions tested in our study. Diaporthe longicolla, the
species that shows morphological similarity with our isolate, was
recently described as the etiological agent of a cutaneous infection.
In that case its identification was based only on ITS sequences
since the fungus did not sporulate in culture [12].

The present study is the second case of human infection by D.
phaseolorum [3] and the first in Brazil. Another three cases of
invasive infection were attributed to Diaporthe spp. They were a
cutaneous infection, keratitis and osteomyelitis that generally
involved farmers and gardeners receiving immunosuppressive
therapy [12–14]. In this study, our patient developed the skin
lesions two years after transplantation. García-Reyne et al. [12]
also described a patient who showed the lesions one year after the
renal transplantation. There needs to be greater attention paid to
transplant patients concerning the occurrence of fungal infections,
especially those who are immunosuppressed and who have other
diseases such as diabetes mellitus [15].

In the clinical cases caused by saprobic fungi, as in the present
case, the diagnosis is not easy, the combination of culture, histo-
pathology and patient's clinical history have being fundamental for a
definitive diagnosis [16]. Here, the isolation of the same fungus, from
two different lesions, on two different extremities was helpful to
avoid considering a possible contamination. However, how this
microorganism could infect two different sites is intriguing.

In the previous cases of human infections by Diaporthe diverse
therapies have been used. The cutaneous infection by D. longicolla in a
renal transplant recipient patient was treated unsuccessfully with
itraconazole and terbinafine, while surgical resection and voriconazole
resolved the infection [12]. The case of keratitis was successfully
treated with a combination of keratoplasty and topical voriconazole/
amphotericin B therapy. The previous cutaneous infections were also
successfully treated with itraconazole [3,13,14].
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