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Sporotrichosis is an implantation mycosis caused by Sporothrix spe-
cies. The global burden of disease is largely unknown, as routine sur-
veillance is not conducted in most countries. The increasing disease 
burden paired with emerging zoonotic transmission highlight the 
growing public health significance of sporotrichosis. In this article, we 
describe the epidemiology and outline an approach to the diagnosis 
and treatment of sporotrichosis.

Sporotrichosis is an implantation mycosis that clas-
sically manifests as a localized skin and subcu-
taneous fungal infection but may disseminate to 

other parts of the body.1 It is caused by several species 
within the Sporothrix genus2 and is associated with 
varying clinical manifestations, geographic distributions, 
virulence profiles, and antifungal susceptibility patterns.3,4 

Transmission of the fungus can involve inoculation from 
wild or domestic animals (eg, cats).5,6 Occupations such 
as landscaping and gardening or elements in the envi-
ronment (eg, soil, plant fragments) also can be sources 
of exposure.7,8 

Sporotrichosis is recognized by the World Health 
Organization as a neglected tropical disease that warrants 
global advocacy to prevent infections and improve patient 
outcomes.9,10 It carries substantial stigma and socioeco-
nomic burden.11,12 Diagnostics, species identification, and 
antifungal susceptibility testing often are limited, par-
ticularly in resource-limited settings.13 In this article, we 
outline steps to diagnose and manage sporotrichosis to 
improve care for affected patients globally. 

Epidemiology
Sporotrichosis occurs worldwide but is most common in 
tropical and subtropical regions.14,15 Outbreaks and clusters 
of sporotrichosis have been observed across North, Central, 
and South America as well as in southern Africa and Asia. 
The estimated annual incidence is 40,000 cases world-
wide,16-20 but global case counts likely are underestimated 
due to limited surveillance data and diagnostic capability.21 

On the Asian subcontinent, Sporothrix globosa is the 
predominant causative species of sporotrichosis, typi-
cally via contaminated plant material22; however, at least 
1 outbreak has been associated with severe flooding.23 In 
Africa, infections are most commonly caused by Sporothrix 
schenckii sensu stricto through a similar transmission 
route. Across Central America, S schenckii sensu stricto is 
the predominant causative species; however, Sporothrix 

PRACTICE POINTS 
•	 �Sporotrichosis is an implantation mycosis that is

considered a neglected tropical disease warranting
global advocacy to prevent infections and improve
patient outcomes.

•	 �Common diagnostic methods such as microscopy
may have a low sensitivity for confirming
sporotrichosis. Culture from lesional tissue or pus is
considered the gold standard for diagnosis.

•	 �Itraconazole is the first-line treatment for
sporotrichosis and typically is administered for 3 to 6
months until clinical cure is achieved.
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brasiliensis is the predominant species in some countries 
in South America, particularly Brazil.20 

Data describing the current geographic distribution and 
prevalence of sporotrichosis in the United States are limited. 
Historically, the disease was reported most commonly in 
Midwestern states and was associated with outbreaks related 
to handling Sphagnum moss.24,25 Epidemiologic studies using 
health insurance data indicate an average annual incidence 
of 2.0 cases per million individuals in the United States, with 
a higher prevalence among women and a median age at 
diagnosis of 54 years.26 A review of sporotrichosis-associated 
hospitalizations across the United States from 2000 to 2013 
indicated an average hospitalization rate of 0.35 cases per  
1 million individuals; rates were higher (0.45 cases per  
million) in the West and lower (0.15 per million) in  
the Northeast and in men (0.40 per million).27 Type 2 
diabetes, immune-mediated inflammatory disease, and 
chronic obstructive pulmonary disease are associated with an 
increased risk for infection and hospitalization.27 

Causative Organisms
Sporothrix species are thermally dimorphic fungi that can 
grow as mold in the environment and as yeast in human 
tissue. Sporothrix brasiliensis is the only thermodimorphic 
fungus known to be transmitted directly in its yeast form.28 
In other species, inoculation usually occurs after contact 
with contaminated soil or plant material during gardening, 
carpentry, or agricultural practices.7 

Zoonotic transmission of sporotrichosis from animals to 
humans has been reported from a range of domestic and 
wild animals and birds but historically has been rare.5,7,29,30 
Recently, the importance of both cat-to-cat (epizootic) and 
cat-to-human (zoonotic) transmission of S brasiliensis has 
been recognized, with infection typically following traumatic 
inoculation after a scratch or bite; less frequently, transmis-
sion occurs due to exposure to respiratory droplets or contact 
with feline exudates.5,29,31 Sporothrix brasiliensis is responsible 
for zoonotic epidemics in South America, primarily in Brazil. 
Transmission occurs among humans, cats, and canines, with 
felines serving as the primary vector.32 Transmission of this 
species is particularly common in stray and unneutered male 
cats that exhibit aggressive behaviors.33 This species also is 
thought to be the most virulent Sporothrix species.21 

Sporothrix brasiliensis can persist on nondisinfected inani-
mate surfaces, which suggests that fomite transmission can 
lead to human infection.31 The epidemiology of sporotrichosis 
has transformed in regions where S brasiliensis circulates, with 
epidemic spread resulting in thousands of cases, whereas in 
other areas without S brasilinesis, sporotrichosis predomi-
nantly occurs sporadically with rare clusters.1,2,7,15 

Sporotrichosis has been the subject of a taxonomic 
debate in the mycology community.21 Sporothrix schenckii 
sensu lato originally was believed to be the sole fungal 
pathogen causing sporotrichosis34 but was later divided into 
S schenckii sensu stricto, Sporothrix globosa, and S brasiliensis.35 
More than 60 distinct species now have been described 
within the Sporothrix genus,36,37 but the primary species 

causing human sporotrichosis include S schenckii sensu stricto,  
S brasiliensis, S globosa, Sporothrix mexicana, and Sporothrix 
luriei.35 Both S schenckii and S brasiliensis have greater 
virulence than other Sporothrix species4; however, S schenckii 
causes infections that typically are localized and are milder, 
while S brasiliensis can lead to more atypical, severe, and 
disseminated infections38,39 and can spread epidemically.

Clinical Manifestations
Sporotrichosis has 4 main clinical presentations: cutaneous 
lymphatic, fixed cutaneous, cutaneous or systemic dissemi-
nated, and extracutaneous.40,41 The most common clinical 
manifestation is the cutaneous lymphatic form, which pre-
dominantly affects the hands and forearms in adults and 
the face in children.7 The primary lesion usually manifests 
as a unilateral papule, nodule, or pustule that may ulcerate 
(sporotrichotic chancre), but multiple sites of inoculation are 
possible. Subsequent lesions may appear in a linear distribu-
tion along a regional lymphatic path (sporotrichoid spread). 
Systemic symptoms and regional lymphadenopathy are 
uncommon and usually are mild. 

The second most common clinical manifestation is the 
fixed cutaneous form, typically affecting the face, neck, 
trunk, or legs with a single papule, nodule, or verrucous 
lesion with no lymphangitic spread.7 Usually confined to the 
inoculation site, the primary lesion may be accompanied by 
satellite lesions and often presents a diagnostic challenge.

Disseminated sporotrichosis (either cutaneous or sys-
temic) is rare. Disseminated cutaneous sporotrichosis mani-
fests with multiple noncontiguous skin lesions caused by 
lymphatic and possible hematogenous spread. Lesions may 
include a combination of papules, pustules, follicular erup-
tions, crusted plaques, and ulcers that may mimic other sys-
temic infections. Immunoreactive changes such as erythema 
nodosum, erythema multiforme, or arthritis may accompany 
skin lesions, most commonly with S brasiliensis infections. 
Nearly 10% of S brasiliensis infections involve the ocular 
adnexa, and Parinaud oculoglandular syndrome is commonly 
described in cases reported in Brazil.42,43 Disseminated dis-
ease usually occurs in immunocompromised hosts; however, 
despite a focus on HIV co-infection,8,44 prior epidemiologic 
research has suggested that diabetes and alcoholism are the 
most common predisposing factors.45 Systemic disseminated 
sporotrichosis by definition affects at least 2 body systems, 
most commonly the central nervous system, lungs, and mus-
culoskeletal system (including joints and bone marrow).45 

Extracutaneous sporotrichosis is rare and often is dif-
ficult to diagnose. Risk factors include chronic obstructive 
pulmonary disease, alcoholism, use of steroid medica-
tions, AIDS, solid organ transplantation, and use of tumor 
necrosis factor α inhibitors. It usually affects bony struc-
tures through hematogenous spread in immunocom-
promised hosts and is associated with a high risk for 
osteomyelitis due to delayed diagnosis.2 

Clinical progression of sporotrichosis usually is slow, 
and lesions may persist for months or years if untreated. 
Sporotrichosis should always be considered for atypical, 
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persistent, or treatment-resistant manifestations of nodular 
or ulcerated skin lesions in endemic regions or acute illness 
with these symptoms following exposure. Preventing sec-
ondary bacterial infection is an important consideration as it 
can exacerbate disease severity, extend the treatment dura-
tion, prolong hospitalization, and increase mortality risk.46

Diagnosis
In regions endemic for S brasiliensis, it may be acceptable to 
commence treatment on clinical suspicion without a defin-
itive diagnosis,21 but caution is necessary, as lesions easily 
can be mistaken for other conditions such as Mycobacterium 
marinum infections (sporotrichoid lesions) or cutaneous 
leishmaniasis. Limited availability of molecular diagnostic 
tools in routine clinical laboratories affects the diagnosis 
of sporotrichosis and species identification. Direct micros-
copy on a 10% to 30% potassium hydroxide wet mount 
has low diagnostic sensitivity and is not recommended47; 
findings typically include cigar-shaped yeast cells  
(eFigure 1). Biopsy and histopathology also are useful, 
although in many infections (other than those due to 
S brasiliensis) there are very few detectable organisms 
in the tissue. Fluorescent staining of fungi with opti-
cal brighteners (eg, Calcofluor, Blankophor) is a useful 
technique with high sensitivity in clinical specimens on  
histopathologic and direct examination.48 

Fungal culture has higher sensitivity and specificity 
than microscopy and is the gold-standard approach for 
diagnosis of sporotrichosis (eFigure 2); however, cul-
ture cannot differentiate between Sporothrix species and 
may take more than a month to yield a positive result.7 
No reliable serologic test for sporotrichosis has been 
validated, and a standardized antigen assay currently is 
unavailable.49 Serology may be more useful for patients 
who present with systemic disease or have persistently 
negative culture results despite a high index of suspicion. 

A recent study evaluated the effectiveness of a lateral 
flow assay for detecting anti-Sporothrix antibodies, demon-
strating the potential for its use as a rapid diagnostic test.50 
Investigating different molecular methods to increase the sen-
sitivity and specificity of diagnosis and distinguish Sporothrix 
species has been a focus of recent research, with a preference 
for polymerase chain reaction (PCR)–based genotypic meth-
ods.13,51 Recent advances in diagnostic testing include the 
development of multiplex PCR,52 culture-independent PCR 
techniques,53 and matrix-assisted laser desorption/ionization–
time of  flight mass spectrometry,54 each with varying clinical 
and practical applicability. Specialized testing can be beneficial 
for patients who have a poor therapeutic response to standard 
treatment, guide antifungal treatment choices, and identify 
epidemiologic disease and transmission patterns.21

Although rarely performed, antifungal susceptibility 
testing may be useful in guiding therapy to improve patient 
outcomes, particularly in the context of treatment failure, 
which has been documented with isolates exhibiting high 
minimal inhibitory concentrations (MICs) to first-line ther-
apy and a poor clinical response.55,56 Proposed mechanisms 

of resistance include increased cellular melanin production, 
which protects against oxidative stress and reduces antifun-
gal activity.56 Antifungal susceptibility profiles for therapeu-
tics vary across Sporothrix species; for example, S brasiliensis 
generally shows lower MICs to itraconazole and terbinafine 
compared with S schenckii and S globosa, and S schenckii 
has shown a high MIC to itraconazole, as reflected in MIC 
distribution studies and epidemiologic cutoff values for 
antifungal agents.55,57-59 However, specific breakpoints for 
different Sporothrix species have not been determined.60 
Robust clinical studies are needed to determine the correla-
tion of in vitro MICs to clinical outcomes to assess the utility 
of antifungal susceptibility testing for Sporothrix species. 

Management
Treatment of sporotrichosis is guided by clinical presen-
tation, host immune status, and species identification. 
Management can be challenging in cases with an atypi-
cal or delayed diagnosis and limited access to molecular 
testing methods. Itraconazole is the first-line therapy for 
management of cutaneous sporotrichosis. It is regarded 
as safe, effective, well tolerated, and easily administered, 
with doses ranging from 100 mg in mild cases to 400 mg 
(with daily or twice-daily dosing).61 Treatment usually is 
for 3 to 6 months and should continue for 1 month after 
complete clinical resolution is achieved62; however, some 
cases of S brasiliensis infection require longer treatment, 
and complex or disseminated cases may require therapy 
for up to 12 months.61 Itraconazole is contraindicated 
in pregnancy and has many drug interactions (through  
cytochrome P450 inhibition) that may preclude admin-
istration, particularly in elderly populations. Therapeutic 
drug monitoring is recommended for prolonged or high-
dose therapy, with periodic liver function testing to reduce 
the risk for toxicity. Itraconazole should be administered 
with food, and concurrent use of antacids or proton pump 
inhibitors should be avoided.61

Oral terbinafine (250 mg daily) can be considered 
as an effective alternative to treat cutaneous disease.63 
Particularly in resource-limited settings, potassium iodide 
is an affordable and effective treatment for cutaneous spo-
rotrichosis, administered as a saturated oral solution,64 but 
due to adverse effects such as severe nausea, the daily dose 
should be increased slowly each day to ensure tolerance. 

Amphotericin B is the treatment of choice for severe 
and treatment-resistant cases of sporotrichosis as well as 
for immunocompromised patients.21,61 In patients with HIV, 
a longer treatment course is recommended with oversight 
from an infectious diseases specialist and usually is followed 
by a 12-month course of itraconazole after completion of 
initial therapy.61 Surgical excision infrequently is recom-
mended but can be used in combination with another treat-
ment modality and may be useful with a slow or incomplete 
response to medical therapy. Thermotherapy involves direct 
application of heat to cutaneous lesions and may be consid-
ered for small and localized lesions, particularly if antifungal 
agents are contraindicated or poorly tolerated.61 Public 
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health measures include promoting case detection through 
practitioner education and patient awareness in endemic 
regions, as well as zoonotic control of infected animals to 
manage sporotrichosis.

Final Thoughts
Sporotrichosis is a fungal infection with growing public 
health significance. While the global disease burden is 
unknown, rising case numbers and geographic spread 
likely reflect a complex interaction between humans, the 
environment, and animals, exemplified by the spread of 
feline-associated  infection due to S brasiliensis in South 
America.28 Cases of S brasiliensis infection after importa-
tion of an affected cat have been detected outside South 
America, and clinicians should be alert for introduction 
to the United States. Strengthening genotypic and phe-
notypic diagnostic capabilities will allow species identi-
fication and guide treatment and management. Disease 
surveillance and operational research will inform public 
health approaches to control sporotrichosis worldwide.
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eFIGURE 1. Sporothrix schenckii microscopy shows thin, septate, 
branched hyphae with conidia that look like a flower (original 
magnification ×40).

eFIGURE 2. Sporothrix schenckii culture. This wrinkled colony 
displayed a characteristically leathery, moist appearance with 
coloration ranging from beige-yellow at the periphery to a darker, 
brownish-purple in the more central, older areas. Image courtesy of 
the CDC/Dr. Lucille K. Georg. 
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