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SUMMARY
Sporotrichosis is a fungal infection occurring worldwide, especially in tropical and sub-tropical areas. We
present a brief review of clinical and epidemiological
aspects of sporotrichosis, as well as its treatment.
Sporotrichosis is rarely reported in Europe and the European Centre of Disease Control does not track its in-

n INTRODUCTION

T

he genus Sporothrix comprises over 50 fungal
species of which only four (S. schenckii, S. brasiliensis, S. globosa and S. luriei) are pathogenic and
have been recently grouped in a distinct “pathogenic clade”. There is the possibility that environmental species could lead, under certain conditions, to clinical forms. However, remarkable differences in the epidemiology, antifungal susceptibility, genetics and pathogenicity exist for the
members of this pathogenic clade [1, 2-4]. They are
able to cause infections in humans and in a variety
of other vertebrates including horses, dogs, birds,
pigs, cats and armadillos [5-7]. These fungi exhibit
a temperature-dependent dimorphic switch and
therefore are able to convert between two different
morphologies (mould and yeast) in response to
thermal stimuli. In the environment, or in vitro at
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fection rate. To fill this gap, we report a survey of clinical cases described over the past forty years in Europe
and in Italy.
Keywords: Sporotrichosis, lymphocutaneous lesions,
voriconazole, Sporothrix epidemiology.

25°C, they grow as septate hyphae producing conidia whereas in the host or at 37°C they can convert into pathogenic yeasts causing sporotrichosis
[8]. Among the members of the pathogenic clade,
Sporothrix schenckii, now named the S. schenckii
species complex, is the most common cause of human sporotrichosis which generally occurs after
traumatic acquisition of the fungus from the environment. In fact, S. schenckii can easily be isolated
from soil and plant matter such as straw, wood,
Sphagnum moss, thorny plants and rose bushes. In
humans, the disease is also known as “rose-gardener’s disease”, and has a worldwide distribution even if the majority of cases are reported from
tropical and subtropical regions of the Americas
[9-11].
Although S. schenckii has a worldwide distribution
and it is ubiquitous in nature, most of the sporotrichosis cases are reported from Mexico, South
Africa and North and South American countries
[9]. In contrast, S. brasiliensis, and S. globosa appear
restricted to specific geographical areas such as
Brazil and East Asia, respectively, where the incidence of these species is exceptionally high [3, 4].
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However, although S. schenckii is not the most
pathogenic species of the group, it causes disease
in a wide variety of warm-blooded animals including cats, dogs, armadillos, birds and parrots.
It has also been isolated from fishes and dolphins
[9, 12].
Sporotrichosis is acquired after a traumatic implantation of conidia from an environmental
source. Sporothrix, the fungus that causes sporotrichosis most commonly enters the body through
minor trauma that compromises the skin barrier.
Infection through inhalation of conidia has been
described in the case of pulmonary sporotrichosis
[13]. Depending on the exposure, the disease can
affect anyone regardless age or gender. SporoFigure 1 - Lymphocutaneous sporotrichosis: purplish
trichosis has been regarded as an occupational disand ulcerated nodular lesions on the right hand and
ease because is most prevalent among people who
forearm.
handle soil or plant materials, such as gardeners,
farmers, florists, mineworkers, carpenters and fornocompetent patient has been also described [17].
estry workers. In addition, vocational exposure to
The extracutaneous manifestation may involve
the reservoir of this fungus, such as working in
bones, joints with periostitis, central nervous systree nurseries or handling hay-bales, represents a
tem and eye. Patients with advanced HIV infecrisk factor for this infection. Recently only sporadtion or induced immunosuppression are at risk for
383
ic (autochthonous or not) cases of sporotrichosis
these forms of sporotrichosis [16, 18]. The pulmohave been described such as those in returning
nary manifestation is rare with cough and hae384 andFigure
Lymphocutaneous
purplish
travellers, aid workers, archaeologists
human 1- moptysis,
resembling sporotrichosis:
tuberculosis. In immunoimmigrants [11].
suppressed patients (AIDS, diabetes, alcoholism,
Interestingly there is the possibility that sporodrug abusers) a systemic sporotrichosis has been
385
hand and forearm.
trichosis could be also considered a zoonosis. In
described [16]. Disseminated sporotrichosis in a
fact, cases of sporotrichosis have been described in
26-year-old male who underwent a liver trans83% of patients reporting to have386
contact with cats
plant has also been described with S. schenckii beor being bitten or scratched by an infected cat on
ing isolated from the cerebrospinal fluid and asthe skin, nose or oral cavities [14, 15].
cites [19]. Chronic sporotrichosis injury may have
caused the development of an epidermoid carcinoma as a late complication on a sporotrichosis
n CLINICAL ASPECTS, DIAGNOSIS
scar of long evolution [20].
AND TREATMENT
In the case of lymphocutaneous lesions, a differenSporotrichosis in humans can be classified in four
tial diagnosis with nocardiosis, leishmaniasis and
different clinical forms: lymphocutaneous, fixed
non-tuberculous mycobacteria infection, such as
cutaneous, disseminated cutaneous, and extra-cuthose caused by Mycobacterium marinum, must be
taneous with the first two being the most common
carried out [11]. In Apulia, southern Italy, fifteen
clinical presentation. Cutaneous sporotrichosis is
cases of nodular sporotrichoid clinical patterns
observed both in immunocompetent and immudue to M. marinum have been described [21]. Fungi
nocompromised subjects [16].
such as Cryptococcus neoformans are also present in
Cutaneous presentation is the most common clinthis area and may be responsible for infection
ical manifestation ranging from a fixed presentacharacterized by nodular lesions resembling nodtion characterized by a painless nodular lesion to
ular lymphangitis and must be differentiated from
lymphangitic form with ulcerated nodules in a
those caused by other fungi. Other non-infectious
linear distribution along the limbs (Figure 1). Uncauses could be represented by sarcoidosis, eryusual presentation of disseminated cutaneous
thema nodosum, epithelioid sarcoma and metasporotrichosis on the face and limbs in an immustatic nodular neoplastic lesions, which can also

and ulcer
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exhibit linearly arranged lesions [11]. The microbiological diagnosis is based on a direct examination
of a clinical sample that shows the presence of typical ovoid or cigar shaped cells, though this direct
examination is often disappointing because the
microorganism is seldom abundant. Direct microscopy performed with potassium hydroxide
preparations, whether or not in dimethyl sulfoxide, exhibits fungal elements. The material may be
cultured on Sabouraud agar incubated at 30°C.
The colonies are identified phenotypically by the
membranous appearance of the surface which appear in a timescale of 5-7 days are cream or light to
dark brown becoming black with age. Microscopic
examination of the colonies showed the presence
of delicate branching septate hyphae with short
conidiophores surrounding pyriform conidia in a
flower-like arrangement. The dimorphism of the
Sporothrix schenckii is confirmed by reverting the
mycelium-to-yeast form in Brain Heart Infusion
medium, after incubation at 37ºC [22].
The histological section of the biopsy sample also
shows the fungus that appears as characteristic cigar shaped forms of about 1-3 µm x 3-10 µm when
Gomori-Grocott or PAS stains are used (Figure 2).
It is extremely important that the examination of
multiple (up to 20) sections may be required in or-

Figure 2 - Histopathology of lesion sample showing a
granulomatous infiltrate with few yeast cells (arrow,
H-E stain).

der to detect the fungus. Hyperkeratosis, parakeratosis and a suppurative or granulomatous reaction can be observed. PCR that amplifies several
genes such as chitin sintetase, β-tubuline and
calmoduline and, most recently, sequence analysis
allows the identification of the several species of
Sporothrix [22, 23]. Matrix assisted laser desorption ionization time of flight mass spectrometry
(MALDI-TOF MS) has also been used [24].
Immunoenzymatic tests like ELISA, Western Blot,
latex agglutination have been suggested for cutaneous, systemic and atypical presentations of
sporotrichosis or when no clinical lesions are observed. They may be useful for monitoring the
disease progression and response to treatment
[22]. At our knowledge this test are not commercially available in Italy.
Up to now, antifungal breakpoints have not been
established for molds. Data on antimicrobial activity are quite different depending on the method
used. By E-test, resistance to amphotericin B
(MIC=8 mg/L) and susceptibility to itraconazole
(MIC=0.5 mg/L) is reported by Wroblewska et al.
[25]. The isolate was resistant to all other commonly used antifungal agents. The Clinical and Laboratory Standards Institute (CLSI) proposes a microdilution test for defining Minimum Inhibitory
Concentration (MIC) value. By Micro Broth Dilution (MBD) method, MICs to amphotericin B were
8 mg/L and those to itraconazole 4 mg/L [26].
Five species of Sporothrix schenckii complex were
tested by MBD. The antifungal drug most effective
was amphotericin B (range 0.5-4 mg/L), ketoconazole (range 0.125-4 mg/L) and terbinafine (range
0.06-0.5 mg/L) [27]. By disk diffusion method, a
susceptibility of S. globosa to ketoconazole and miconazole as well as a reduced susceptibility to fluconazole, itraconazole, voriconazole was reported
[28]. Itraconazole, terbinafine, posaconazole, amphotericin B and voriconazole were effective
against S. schenckii and S. globosa, while low efficacy with high MIC was shown with fluconazole
[29].
Recently the species-specific Epidemiologic Cutoff
Values (ECVs) were established, collecting strains
of the different species of Sporothrix (301 for S.
schenckii sensu stricto) from 17 laboratories around
the world, Europe included. The proposed ECVs
for S. schenckii were: amphotericin B 4 mg/L; itraconazole and posaconazole 2 mg/L; voriconazole
64 mg/L. Insufficient data about ECVs for keto-
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conazole and terbinafine were obtainable for S.
schenckii though these ECVs could aid the clinician
in identifying isolates less likely to respond to
therapy [30].
Biofilm formation is an important virulence factor
for pathogenic fungi. One of the defining characteristics of biofilms is their increased resistance to
antimicrobial agents. In vitro studies have investigated the ability of several species of Sporothrix to
form biofilm. S. schenckii, S. globosa and S. mexicana
were strong biofilm producers and amphotericin B
and caspofungin (50 x MIC) were the most effective against biofilm [31].
Some cases of sporotrichosis have been recently
reported in Europe. In France, there was an autochthonous case of a 35-year-old man working in
contact with soil who presented a cutaneous nodule on the right forefinger which had appeared six
months previously. The clinical diagnosis was
fixed cutaneous sporotrichosis due to S. schenckii
and the patient recovered on oral itraconazole
treatment [32]. A case of fixed sporotrichosis in a
patient of Chinese origin was also diagnosed, and
most recently another autochthonous case of
sporotrichosis has been reported from Bordeaux
in a 55-year-old man presenting with a nodular
cutaneous lesion on the left forearm which appeared after a trauma with decaying vegetation
[33]. The fungus was identified as S. globosa by
MALDI-TOF and by sequencing, and was cured
by itraconazole for 6 months [34]. In Corsica and
Alsazia S. schenckii has been isolated from soil and
stagnant water [35].
Sporotrichosis has been reported also from Spain
with two cases originating in the province of Barcelona and eight of autochthonous cutaneous infection described in immunocompetent subjects in
the province of Seville from 2006 to 2010 [36]. All
the cases were observed in subjects with a previous trauma suffered during their work (gardeners,
farmers) [37]. An autochthonous case of human
sporotrichosis caused by S. globosa has also been
reported in Lisbon, Portugal, in an immunocompetent patient who developed skin lesions in the
right hand after a trauma occurred. The patient
had never left Portugal. The fungus was susceptible to ketoconazole and miconazole and showed
reduced susceptibility to other antifungal agents
[28]. Similarly, another case of autochthonous cutaneous sporotrichosis in a 34 years old immunocompetent patient working at contact with soil

caused by S. mexicana has been described in the
same country. The patient presented with multiple
polymorphous eruptions and ulcers on both feet.
Subcutaneous nodules appeared in 2004 in Portugal after travelling in Malaysia one year previously where he had worn open footwear. The nodules
had spontaneously healed, but a year later more
severe lesions had appeared and become chronic.
The fungus was isolated from the skin lesions and
identified by molecular methods and sequenced
as S. mexicana. The strains were susceptible to terbinafine [38].
Another case in a 71-year-old man of a gardening
injury from a rose thorn with nodules appearing
on the dorsal of the right hand is reported [39]. A
case of imported lymphocutaneous sporotrichosis involving the right lateral region of the neck,
has been described in Greece in a 22-year-old
who had visited Columbia four months earlier, in
order to work on a coffee plantation [40]. In Poland, a case of cutaneous sporotrichosis was detected in a woman immunosuppressed for mastectomy due to breast carcinoma and radiation
and chemotherapy. The patient had no history of
travel to an endemic area or of local trauma. Interestingly, by E-Test the fungus was susceptible
only to itraconazole [25].
In Italy, fifty-eight cases of sporotrichosis have
been described including 16 reported in Apulia,
Southern Italy. The diagnosis was performed by
direct microscopic examination and culture of material collected from the lesions [41]. The number
of patients observed suggests an unexpectedly
high incidence rate in Italy and Apulia.
A case was described in an 85 years old indigenous Italian man living in the town of Piacenza
(Northern Italy). The patient stated he had never
travelled outside of Italy. The diagnosis was relied
only on histological studies where morphological
forms and immunofluorescence test were suggestive for S. schenckii var. luriei. The nodule was surgically excised and sent to histology laboratory.
Unfortunately, the patient developed fever (39°C)
and died after two days [42].
Another case was described in an immunocompetent 64-year-old male Italian mason living in extreme Southern Italy (Vibo Valentia, Calabria). The
affection had started four months previously as a
pustular lesion on the right little finger after exposure to stagnant water mixed with senescent vegetation and soil. The lesion evolved into several
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nodules along the right upper extremity of the
hand and in the upper right arm. Fever (38-39°C)
was also present. S. schenckii was identified by
morphological and cultural features and by PCR
of the chitin synthase gene. The strains showed
MICs of itraconazole and amphotericin B of 4
mg/L and 8 mg/L, respectively. A treatment with

oral itraconazole and methylprednisolone was administered. A good improvement of the clinical
picture was seen. After a few weeks later, the lymphadenopathy came back again and the therapy
was intensified to increase methylprednisolone for
one week while therapy with itraconazole was
continued for another five weeks so obtaining a

Table 1 - Summary of most recently reported cases of Sporothrix infection in Italy.
Authors, year,
(References)

Country

Gender

Underlying
condition

Form

Diagnosis

History
of trauma

Treatment

Alberici F.
et al.
1989 (42)

Piacenza,
Italy

M

NA

Cutaneous

Histological
picture

Arised nodule
on his lower
right leg

death

Barile F.
et al.
1993 (41)

Bari,
Southern
Italy

M
16 pt

NA

NA

NA

NA

NA

Gori S. et al.
1997 (45)

Pisa,
Italy

M

HIV positive

Pulmonary

Culture

NR

NA

Baroni A.
et al.
2007 (44)

Naples,
Southern
Italy

M

Hypothyroidism Lymphocutaneous Histological
picture and
culture

NA

Itraconazole +
methylprednisolone

Criseo G.
et al.
2008 (26)

Vibo
Valentia,
Southern
Italy

M

NR

Injury exposed Itraconazole +
to stagnant
methylpredniwater with
solone
vegetation
and soil

Caroti L.
et al.
2010 (46)

Florence,
Italy

M

Renal transplant Lymphocutaneous NA
recipient

NA

NA

Ursini F.
et al.
2015 (18)

Catanzaro,
Southern
Italy

M

Ankylosing
spondylitis,
Treatment with
adalimubab

Lymphocutaneous Culture

Unnoticed
puncture with
rose thorn

Itraconazole

Lembo S.
et al.
2016 (43)

Naples,
Southern
Italy

M

Diabetes
mellitus
and
hypertension

NA

NA

Gardening

Itraconazole
(200mg, twice
a day) for
the first week,
followed by 200
mg, once a day

Giuffrida R.
et al.
2020 (47)

Calabria,
Southern
Italy

M

none

Cutaneous

Microscopic,
cultural
examination,
histological
picture

Thorn bite
in a hayloft
(agricultural
laborer)

Itraconazole
pulse therapy

Monno R.
et al.
2020 (48)

Bari,
Southern
Italy

M

none

Lymphocutaneous Microscopic,
cultural,
histological
picture,
MALDI TOF,
sequencing

Contact with
marshy water

Itraconazole,
voriconazole

Abbreviations: NA - not available.
NR - not reported.

Lymphocutaneous Culture,
molecular
identification,
histological
picture
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full recovery [26]. Lymphocutaneous sporotrichosis has also been reported in an 82-year-old man in
Naples, Southern Italy, successfully treated with
itraconazole [43].
A case of lymphocutaneous sporotrichosis in an
82-year-old man living in Naples, South Italy, involving the dorsum of his left hand and forearm
was described. S. schenckii was isolated from skin
biopsy, whereas the histological examination did
not show yeast forms [44].
Sporotrichosis was reported in a 57-year-old male
living in Catanzaro, Southern Italy, presenting
with multiple nodular lesions arranged in a linear
fashion along the left hand and forearm. The patient was affected by ankylosing spondylitis and
since 2007 was under treatment with adalimumab
therapy (40 mg every two weeks), a monoclonal
antibody that binds to TNF-α inhibiting its interaction with TNF receptors. TNF-α exerts several
effects on cellular and humoral immunity and
plays a role in the host defence against various infectious agents. An unnoticed puncture was hypothesized by a rose thorn, as roses were grown in
the patient’s home garden. The patient was treated
with oral itraconazole (200 mg daily) and after
three months an improvement was observed. After nine months, sequelae of the lesions were still
present; risk factor was not detected but this case
suggests that TNF-α antagonist might predispose
subjects to fungal infections, including sporotrichosis [18]. A case of pulmonary sporotrichosis
in a 37-year-old man HIV-positive presented with
productive cough has been described. S. schenckii
was isolated from sputum [45].
From 1991 to 2009, cutaneous sporotrichosis was
diagnosed in 1 out of 774 renal transplants at the
Careggi Hospital, Florence, Italy. The patient was
treated with fluconazole with a good remission
[46].
A case of lymphocutaneous sporotrichosis in a
29-year-old male agricultural labourer living in
Calabria (Southern Italy) was described. Painful
nodules started on the distal phalanx of his left
thumb and extended to forearm. The lesion appeared after an accidental thorn bite in a hayloft.
The infection was diagnosed by microscopic, cultural and histopathological pictures. Complete
healing was obtained after a treatment with itraconazole (200 mg b.i.d.) for 7 consecutive days per
month for 6 months [47].
In a previous report we have presented an autoch-

thonous case of lymphocutaneous sporotrichosis
caused by Sporothrix schenckii in a patient living in
Apulia, Southern Italy. The patient developed skin
lesions localized along the lymphatics, which appeared after he suffered an injury while collecting
wicker canes in marshy water. The diagnosis of
fungal infection was based on culture of the lesions; the fungus was identified as Sporothrix
schenckii by MALDI-TOF and sequencing. Phylogenetic analysis was also performed. Low MIC
values were detected for all tested echinocandins
and azoles except for fluconazole (MIC=32 mg/L).
The patient was treated with itraconazole without
significant improvement after which therapy was
changed to voriconazole and the lesions were seen
to improve after 3 months of therapy. Our reported case represents the first documented report of
lymphocutaneous sporotrichosis regressed by a
voriconazole based therapy [48]. A summary of
most recently reported cases of Sporothrix infection in Italy is showed in Table 1. In Italy, isolation
and genetic characterization of S. schenckii isolated
from commercial amended and garden soil have
been also described. Sequencing and phylogenetic
analysis performed on environmental and clinical
isolates revealed a degree of difference sufficient
to separate the isolates in environmental and clinical grounds [49].
n CONCLUSIONS
Italy, and Southern Italy in particular, because of
the number of reported cases, may be considered
as an emerging area for this fungal infection. Microbiologists and clinicians need to be more
aware of this so called rare fungal infection and
of the potential for this disease also in immunocompromised hosts, especially as currently only
a limited number of laboratories are able to perform the diagnosis of this infection. Further environmental investigations need to be performed in
Italy as it could be an ideal environment for
Sporothrix spp.
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