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CASE
previously healthy 23-year-old male student presented with a painless ulcer (diameter, 5 cm; depth, 0.5 cm) with irregular boundaries, slightly undermined edges,
and adjacent small nodules on his dorsal right upper arm (Fig. 1A). Physical examination
revealed an enlargement of the epitrochlear and axillary lymph nodes, but no fever or
other systemic signs and symptoms. Differential blood count, C-reactive protein, aminotransferase, and creatinine levels were within normal ranges. The patient had stayed
in his home country, Peru, for 4 weeks, mostly in Lima but also in rural areas around
Cuzco. While staying with his family, he had contact with cats and worked in the
family’s vegetable garden. He did not visit any caves or mines or recall any (even
superﬁcial) injury to his arm, but during hiking on narrow trails he might have
contracted minor scratches from bushes. Two weeks after returning to Germany, he
noticed a papule, which then developed into an ulcer within the following week.
Cutaneous leishmaniasis was suspected. Skin slit smears, scrapings, or swabs were
repeatedly negative for bacteria (by Gram stain and culture), Mycobacterium ulcerans
(PCR) (1), Leishmania (by Giemsa staining and genus-speciﬁc PCR [2]), and fungi (by
culture). Subsequently, two lesional biopsy specimens were taken. Histopathology
revealed perivascular inﬁltrates of lymphocytes and histiocytes in the upper and middle
layer of the dermis. The deep dermis contained a dense, granulomatous, noncaseous
inﬁltrate of epithelioid histiocytes surrounded by lymphocytes, plasma cells, and some
neutrophils; a few multinucleated foreign body giant cells were also present. These
ﬁndings were suggestive of a mycobacterial infection, but Ziehl-Neelsen staining did
not reveal acid-fast rods, and PCR remained negative for mycobacteria (by unpublished
in-house PCR targeting part of the 16S rRNA gene). Repeatedly performed layered and
serial sections (n ⫽ 14) that were subjected to Grocott’s methenamine silver (GMS) and
periodic acid-Schiff (PAS) staining and analyzed by several pathologists did not reveal
any fungal elements. Giemsa-stained sections, Leishmania genus-speciﬁc 18S rRNA-PCR
(3), and cultures in modiﬁed Schneider’s Drosophila medium (SDM) (4) all failed to
detect Leishmania. However, after 7 days at 28°C, fungal elements were observed in the
SDM culture. Subcultures on Sabouraud dextrose agar with chloramphenicol yielded
white colonies without (36°C) or with (28°C) short marginal extensions after 48 h.
Microscopy of colonies revealed pleomorphic yeast-like cells (36°C) or hyphae with
teardrop-like microconidia (28°C) (Fig. 2). The organisms were identiﬁed as Sporothrix
schenckii by matrix-assisted laser desorption ionization–time of ﬂight mass spectrom-
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FIG 1 (A) Ulcerative lesion on the right upper arm at ﬁrst presentation. (B) Epithelialized lesion after a total
of 11 weeks of therapy with posaconazole. (C and D) Histopathology of the skin biopsy specimen prior to
treatment (hematoxylin-eosin staining; magniﬁcation, ⫻40 [C] and 200⫻ [D]; the frame in [C] depicts the
magniﬁed area shown in [D]). A dense, granulomatous inﬁltrate of epithelioid histiocytes surrounded by
lymphocytes, plasma cells, and some neutrophils is seen in the deep dermis.

etry (MALDI-TOF MS) (Bruker Biotyper software version 3.1; Bruker Daltonik GmbH,
Bremen, Germany) using the MALDI Biotyper reference library MBT 6903 MSP (April
2016). As the score of 1.85 did not allow ﬁrm conclusions on the species, sequencing of the D1/D2 region of the fungal 26S rRNA gene (by in-house PCR) (5) was
performed. The ampliﬁed 548-bp fragment was 100% identical to S. schenckii ATCC
26327 (GenBank accession number KP780463). Diagnosis was conﬁrmed by the
National Reference Center for Invasive Fungal Infections (Jena, Germany).
Empirical therapy was initiated with oral itraconazole (1 ⫻ 200 mg/day). Subsequent
susceptibility testing of the S. schenckii isolate (by microdilution method according to
EUCAST) revealed MICs of ⬎8 g/ml for itraconazole, voriconazole, ﬂuconazole, isavuconazole, and anidulafungin, suggesting resistance, and MICs of 0.5 and 1 g/ml for
posaconazole and amphotericin B, respectively. Therefore, after 11 days without obvious improvement of the skin lesion, itraconazole was replaced by posaconazole (100
mg three times a day [TID]), although the duration of itraconazole therapy was certainly
too short to imply clinical treatment failure. Both itraconazole and posaconazole were
well tolerated, and neither itraconazole nor posaconazole serum levels were determined. The patient performed daily wound care with povidone-iodine ointment.
Sporadically, he also applied moderate heat to the lesion for 5 to 10 min using a hot
water bottle. Under this regimen, the lesion was epithelialized after 6 weeks. Treatment
was continued for 10 more days. Two weeks later, a small new encrusted lesion was
noted at the former lesion site. Therapy with posaconazole was resumed, clinical
healing was achieved after 3 weeks, and treatment was continued for another 2 weeks
(Fig. 1B). No further relapse occurred during the follow-up of 3 months.
DISCUSSION
Sporothrix schenckii is a dimorphic fungus and was ﬁrst isolated in 1896 by medical
student Benjamin Schenck at John-Hopkins Hospital in Baltimore from skin lesions of a
November 2018 Volume 56 Issue 11 e01958-17

jcm.asm.org 2

The Brief Case

Journal of Clinical Microbiology

Downloaded from http://jcm.asm.org/ on April 19, 2019 by guest

FIG 2 Colonies of S. schenckii after 7 days of incubation on Sabouraud dextrose agar at 28°C (A) and 36°C
(B). Lactophenol cotton blue wet mount preparation of S. schenckii after 7 days of growth at 28°C (C) and
at 36°C (D).

36-year-old patient (6). S. schenckii sensu lato is a complex of phylogenetically distinct
species that differ in geographical distribution and biochemical, phenotypic, and
genetic characteristics (6, 7). Members of the complex are found worldwide, especially
in cellulose-rich soils of tropical and subtropical areas with temperatures around 30°C
and high humidity (6, 7). S. schenckii has the ability to switch between ﬁlamentous
(mold) and yeast forms in response to thermal stimuli and other environmental cues.
In nature, the fungus grows in its mycelial form, producing abundant infectious conidia
(7, 8). After transmission to humans or other mammalian hosts, the fungus converts to
the yeast form, which can cause serious chronic infections (8).
Infection usually occurs through traumatic inoculation of organic matter contaminated with fungal conidia (6). Risk factors are farming (e.g., baling of hay), gardening
(e.g., pruning of plants), forest work, mining, and recreational outdoor activities. In
some regions, the infection is acquired after contact with sick or carrier animals like
cats, dogs, or armadillos (7, 8).
Sporotrichosis can be classiﬁed into ﬁxed cutaneous, lymphocutaneous, disseminated cutaneous, and extracutaneous or systemic forms (8, 9). Clinical presentation of
sporotrichosis depends on the host immune response, the fungal inoculum, and the
virulence of the Sporothrix strain. The most common manifestation is the lymphocutaneous form. It is characterized by a primary nodular or ulcerative lesion (usually
at the extremities) with seropurulent secretion, followed by secondary lesions along
the draining lymphatics that lead to the typical “sporotrichoid” appearance (6, 9). In
the ﬁxed cutaneous form of sporotrichosis, the yeast stage of the fungus does not
spread but causes a single skin lesion that frequently ulcerates with erythematous
edges; papulopustular, nodular, verrucous, or plaque-like lesions have also been
described (6, 9). In disseminated cutaneous sporotrichosis, hematogenous dissemination or multiple inoculations of the fungus cause skin lesions at different anatomical
sites, but extracutaneous or visceral organs are not affected (6, 8, 9). Systemic sporotrichosis is rare and only occurs in immunocompromised individuals. The most common systemic entity is the osteoarticular form (6, 9). Primary pulmonary sporotrichosis,
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resulting from inhalation of fungal conidia, is seen in patients with chronic obstructive
pulmonary disease and resembles pulmonary tuberculosis (6, 7, 9). Chronic meningitis
due to S. schenckii is very rare and usually requires a severe cellular immune defect (6).
Sporotrichosis needs to be distinguished from infections with intracellular bacteria
(e.g., ubiquitous Mycobacteria spp., Nocardia spp., or Francisella tularensis) or parasites
(Leishmania spp.) (6). Apart from clinical suspicion and histological and microbiological
analyses, knowledge of the epidemiology of the pathogen and of the patient’s history
(e.g., travel, vocational, and outdoor activities) is crucial to reach the correct diagnosis.
Our patient had visited his home country, Peru, where he stayed in Lima, but also in
Pisac (30 km northeast of Cuzco), close to the areas in the Peruvian Andes where
sporotrichosis is hyperendemic (10).
The diagnostic gold standard is the isolation and identiﬁcation of S. schenckii sensu
lato by culture of skin biopsy specimens or other clinical specimens, followed by
MALDI-TOF MS (6, 9). Fungal cultures should be handled with gloves and in a class II
biological safety cabinet (11). Growth of S. schenckii can be observed after 2 to 5 days,
but may take up to 2 weeks (9). Incubation at 25 to 28°C will yield ﬁlamentous hyaline,
initially cream-colored colonies that may develop a brownish/black color after some
time (6, 9). Subculture on enriched medium like brain heart infusion agar at 35 to 37°C
allows conversion to the yeast stage (6, 9). The dimorphic yeast-to-mycelium transition
seems to be dependent on calcium uptake and a Ca2⫹/calmodulin-dependent protein
kinase. Inhibition of this kinase pathway prevented transformation of yeast cells into
hyphae (8). The dark pigment of S. schenckii results from the production of melanin that
protects the fungus from phagocytosis, oxidative killing by phagocytic cells, and
extracellular proteinases, and reduces susceptibilities to different antifungal drugs (8,
9). The temperature optimum for S. schenckii is around 30 to 37°C, whereas temperatures above 40°C prevent its growth (6). Strains that grew at 35°C but not at 37°C were
incapable of causing lymphatic sporotrichosis and therefore led to ﬁxed cutaneous
lesions (6). In contrast, strains isolated from lymphatic and extracutaneous lesions
showed growth at 37°C (6). Thus, the thermotolerance of S. schenckii, which is variable
among different geographic isolates (6), appears to be a virulence factor.
Identiﬁcation of species within the S. schenckii sensu lato complex can be achieved
by sequencing of the calmodulin gene, whereas morphological and biochemical features are insufﬁcient (8).
If attempts to culture the organism are not successful, PCR or serological testing
using enzyme-linked immunosorbent assay (ELISA) can be of diagnostic value (6, 9).
Because of the paucity of fungal cells in the tissue, direct smear examination of pus or
biopsy specimens may be negative for the typical cigar-shaped yeast cells of S. schenckii
(9). Histopathology, in contrast, can aid the diagnosis, as it is frequently indicative of
granulomatous disease and might reveal a few characteristic yeast cells, provided that
thorough microscopy of GMS- or PAS-stained tissue sections is performed (6, 9).
Before the introduction of azoles in the 1990s, oral application of a saturated
solution of potassium iodide was the standard treatment protocol, and it is still used in
developing countries (6, 9). Today, the antifungal compound of choice is itraconazole,
based on case reports, retrospective reviews, and nonrandomized trials. It has been
used effectively, with low toxicity in most cases (6, 9). However, the in vitro and in vivo
efﬁcacy of itraconazole is variable, as S. schenckii sensu lato comprises a complex of
different species (6, 9). Thus, an antifungal susceptibility proﬁle of cultured S. schenckii
isolates should always be obtained. Because most reported cases were treated with
itraconazole, very few data on the therapeutic use of other agents in sporotrichosis
exist. In addition, there is a lack of standard breakpoints and correlation between Etest
and microdilution susceptibility testing (6), and epidemiological cutoff values only
begin to emerge (12), which makes in vitro testing, interpretation of results, and therapy
even more difﬁcult (9).
Several small case series using the allylamine terbinaﬁne demonstrated good efﬁcacy in cutaneous sporotrichosis, but consensus on the dose and duration of the
therapy is still missing (6, 9). Clinical data on treatment with posaconazole alone have
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not been published. Our case demonstrates that oral posaconazole can be effective in
cutaneous sporotrichosis and therefore might be an excellent option for the treatment
of infections with S. schenckii strains showing an elevated MIC for itraconazole. Knowing
that the growth of all strains is prevented at 40°C (6, 9) and that hyperthermia is
thought to enhance the intracellular killing capacity of neutrophils (9), the daily
application of local heat (42 to 43°C) to the lesion in addition to antifungal drugs may
improve the clinical outcome (9). To prevent a relapse like that which occurred in our
case, prolonged therapy for at least 4 to 6 weeks after full clinical remission is
recommended (9).
SELF-ASSESSMENT QUESTIONS
1. Which of the following growth characteristics for S. schenckii is correct?
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A.
B.
C.
D.

Filamentous form at 37°C and yeast form at 25°C
Yeast form at 25° and 37°C
Filamentous form at 25° and 37°C
Filamentous form at 25°C and yeast form at 37°C

2. Which of the following environmental exposures is not a risk factor for acquiring
sporotrichosis?
A.
B.
C.
D.

Gardening
Working in a mine
Contact to cats
Swimming

3. Which of the following diseases would be the most common differential diagnoses of cutaneous sporotrichosis in an immunocompetent patient who spent
his vacation in a rural and mountainous area of Peru?
A.
B.
C.
D.

Eumycetoma and actinomycosis
Mycobacteriosis and leishmaniasis
Bartonellosis and rickettsiosis
Dracunculiasis and cryptococcosis
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