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Sporotrichosis is caused by Sporothrix schenckii, a dimor-
phic fungus that has worldwide distribution. The infection is
usually localized to the skin and subcutaneous tissue. Osteoar-
ticular and visceral involvement occurs mostly in patients who
are immunocompromised and who have underlying alcohol-
ism. Treatment for sporotrichosis is always required, even
though the lesions are localized. Itraconazole has become the
drug of choice for lymphocutaneous and osteoarticular forms
of sporotrichosis. Pulmonary and disseminated sporotrichosis
are more difficult to treat; depending on the host and the extent
of disease, either amphotericin B or itraconazole should be
used for these types of sporotrichosis.

Mycology

S. schenckii is one of several fungal pathogens that exhibit
temperature dimorphism. In the environment or in the labora-
tory at temperatures ranging from 25°C to 30°C, S. schenckii
grows as a mold. The organism grows readily on standard
media, such as Sabouraud dextrose agar; within days to weeks,
white to cream-colored colonies are seen, and these become
brown to black and wrinkled over subsequent weeks. The
conidia are either dark or hyaline and are arranged along the
hyphae in a bouquet-like appearance.

In vivo at 37°C, S. schenckii exists as a yeast. In this form,
the organism reproduces by budding and does not form
conidia. Typically, the yeast forms of S. schenckii are 4–6 mm
in diameter and are often cigar-shaped. In vitro at 37°C,
S. schenckii assumes the yeast phase on supplemented media,
such as brain-heart infusion or blood-cysteine-glucose agar.
Some strains of S. schenckii grow best at temperatures no
higher than 35°C. These thermointolerant strains are generally
found only in fixed cutaneous lesions [1].

S. schenckii var. luriei differs in both yeast and mold phases
from typical S. schenckii and has been implicated in a few
cases of typical sporotrichosis [2]. Sporothrix cyanescens, a
saprophytic organism, has been documented as a cause of
infection in at least one immunocompromised patient [3].

In addition to the usual fungal cell wall components, chitin,
glucans, and mannans, S. schenckii contains a unique substance,
L-rhamnose, that complexes with glycopeptides to form rhamno-
mannans that are not found in other fungal cell walls. Virulence
factors of S. schenckii have not been entirely elucidated. The
organism produces melanin, which has been found to be a viru-
lence factor for other yeasts, and also extracellular proteinases,
which may play a role in virulence [4, 5]. The ability to multiply
at higher temperatures (37°C) is also probably a virulence factor
for infection in many mammals. The thermointolerant strains that
multiply poorly, if at all, above 35°C are unable to cause lym-
phatic or visceral involvement [1].

Immunology

The cellular response to S. schenckii infection is both neu-
trophilic and monocytic [6]. Antibody does not provide pro-
tection against infection. The fact that sporotrichosis is more
severe and usually disseminated in nude mice and in patients
with AIDS gives credence to the concept that T cell–mediated
immunity is important in limiting the extent of infection with
S. schenckii [7].

Epidemiology

S. schenckii is distributed throughout the world, but a pre-
ponderance of cases are reported from North and South Amer-
ica and Japan. The environmental niches in which the organism
grows most luxuriantly include sphagnum moss, decaying veg-
etation, soil, and hay. Persons exposed to these environmental
foci are at risk for developing infection. Thus, most infections
occur in people with outdoor vocations or who participate in
hobbies that take place out of doors. Specific activities that
have been associated with sporotrichosis include rose garden-
ing, topiary production, Christmas tree farming, hay baling,
and masonry work [8–11]. Motor vehicle and other accidents
that lead to inoculation of soil into skin and soft tissues also
have been associated with sporotrichosis.

Several large outbreaks of sporotrichosis have been well-

Publication of this State-of-the-Art Clinical Article has been made possible
by an educational grant from Roche Laboratories.

Received 24 February 1999; revised 9 April 1999.
Financial support: National Institutes of Health (NIAID contract NO1-AI-

65296).
Reprints or correspondence: Dr. Carol A. Kauffman, Department of Veterans

Affairs Medical Center, 2215 Fuller Road, Ann Arbor, Michigan 48105
(ckauff@umich.edu).

Clinical Infectious Diseases 1999;29:231–7
© 1999 by the Infectious Diseases Society of America. All rights reserved.
1058–4838/99/2902–0001$03.00

231

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/29/2/231/274191 by guest on 21 August 2022



described. One of the earliest and largest outbreaks occurred in
Witwatersrand, South Africa, from 1941 to 1944 and involved
almost 3,000 gold miners who developed sporotrichosis after
the organism was inoculated by splinters of wood from con-
taminated timbers in the mines [12]. In the United States, the
largest outbreak spread over 15 states and affected 84 patients,
all of whom had received conifer seedlings that were packed in
sphagnum moss that originated in Wisconsin and that con-
tained S. schenckii [9].

For cases of pulmonary sporotrichosis, the mode of trans-
mission is presumably inhalation of conidia aerosolized from
soil or decaying vegetation. Discrete point sources have rarely
been identified for cases of pulmonary sporotrichosis.

Another mode of transmission of S. schenckii is from bites or
scratches of animals. The animals most commonly reported as
causing zoonotic transmission of S. schenckii are armadillos
and cats [13]. In the case of armadillos, the mammal is not
infected but, while trying to escape capture, inflicts scratches
and thereby inoculates S. schenckii. Cats develop serious and
often fatal S. schenckii infection that is characterized by
chronic ulcerative skin lesions (figure 1). Sporotrichosis is
spread directly from the ulcers or from bites and scratches. In
addition to armadillos and cats, insect stings, rodent and dog
bites, and bird pecks have been associated with transmission of
S. schenckii to humans.

Several cases of sporotrichosis have been described among
laboratory workers who handled animals infected with or cul-
tures of S. schenckii [14]. Generally, cutaneous inoculation has
occurred, but ocular involvement subsequent to a splash of
culture material into the eye has also been described.

Clinical Features

Sporotrichosis is primarily manifested as subacute to chronic
cutaneous and subcutaneous infection. S. schenckii is a true

pathogen in that normal healthy hosts are as much at risk for
infection as are those who are immunosuppressed. However,
the extent of disease varies with the state of immunity of the
host. Disseminated visceral, osteoarticular, meningeal, and pul-
monary sporotrichosis are most often seen in patients who have
underlying risk factors. There is a strong association with
alcoholism, but the reasons for this predisposition are not
known. Other risk factors include diabetes mellitus, chronic
obstructive pulmonary disease, and HIV infection.

Cutaneous and lymphocutaneous sporotrichosis. This is
the most common manifestation of infection with S. schenckii.
Following inoculation of the conidia into the skin or subcutaneous
tissue, a primary lesion develops within days to weeks at the site
of inoculation. The lesion begins as a papule, slowly enlarges to
become nodular, and often ulcerates. Pain is generally mild, the
drainage is not grossly purulent, and systemic symptoms are not
seen. Progression of the infection is characterized by nodular
lesions that appear along the lymphatic distribution proximal to
the initial lesion and lymphangitic streaking between the nodules
[15] (figure 2). The characteristics of the nodules are similar to
those of the primary lesion. The lymphocutaneous form of spo-
rotrichosis must be differentiated from infections with nontuber-
culous mycobacteria, especially Mycobacterium marinum; nocar-
diosis, especially that due to Nocardia brasiliensis; tularemia; and
leishmaniasis [16].

Some patients do not manifest lymphangitic spread but in-
stead have fixed cutaneous lesions, which persist at the site of
inoculation (figure 3). These lesions may be plaque-like or
verrucous, and ulceration is uncommon. Although the lesions
may remit transiently, they generally return and frequently
persist for years until treated. Fixed cutaneous lesions are often
caused by strains of S. schenckii that grow best at temperatures
of ¶35°C. The differential diagnosis of this form of sporotri-
chosis includes mycobacterial infections, nocardiosis, chromo-
blastomycosis, blastomycosis, paracoccidioidomycosis, and
leishmaniasis.

Pulmonary sporotrichosis. The manifestations of pulmo-
nary infection with S. schenckii are similar to those of pulmo-
nary tuberculosis. The typical patient is a middle-aged man
with chronic obstructive pulmonary disease and alcoholism.
Fever, night sweats, anorexia, weight loss, and fatigue are
common. Cough productive of purulent sputum, hemoptysis,
and dyspnea are the prominent chest complaints. The chest
radiographic findings are similar to those of tuberculosis (figure
4). Cavities are frequently present, and they tend to occur in the
upper lobes. The differential diagnosis includes other fungal
infections (such as histoplasmosis, blastomycosis, and coccid-
ioidomycosis), tuberculosis, and sarcoidosis. The course of
untreated chronic cavitary pulmonary sporotrichosis is one of
slow relentless progression.

Osteoarticular sporotrichosis. Osteoarticular infection
may follow either cutaneous inoculation or hematogenous
spread from the lungs. This form of sporotrichosis occurs at the

Figure 1. Ulcerated lesion on the side of the face of a cat with
sporotrichosis (photo courtesy of Dr. Kurt Reed). From [13].
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site of an overlying cutaneous lesion, in bony structures distant
from the initial cutaneous lesion, or as an isolated finding
without obvious cutaneous or pulmonary involvement. Septic
arthritis is more common than osteomyelitis. The knee is the
joint most commonly infected, followed by the elbow, wrist,
ankle, and joints of the hand. It is not unusual to have multiple
joints involved. Bursitis and tenosynovitis, as well as nerve
entrapment syndromes, also have been reported due to sporo-
trichosis.

In the absence of a cutaneous lesion, osteoarticular sporotri-
chosis is rarely considered as a diagnosis. Findings on exam-
ination of synovial fluid and histopathology are not specific,
and the diagnosis is almost always made only when culture of
synovial fluid or synovial tissue yields S. schenckii. Even with
treatment, relapses are common, and the functional outcome
for patients with osteoarticular sporotrichosis is often poor.

Disseminated and visceral sporotrichosis. Disseminated
infection presents most often as disseminated lymphocutaneous

lesions, but visceral dissemination has been reported in some
instances. Patients with AIDS appear to be at risk for dissem-
inated sporotrichosis, and in these patients, systemic symptoms
are the rule, spread to the meninges commonly occurs, and the
skin lesions are often atypical punched-out ulcerations with
minimal inflammatory response (figure 5).

Sporotrichal meningitis may present as isolated chronic
meningitis, similar to that seen in patients with histoplasmosis
and coccidioidomycosis, or it may be one manifestation of
disseminated sporotrichosis. Findings on examination of CSF
are those of lymphocytic meningitis with an elevated protein
level and a reduced glucose level. In addition to meningitis,
discrete enhancing lesions on MRI and CT also have been
reported for a few patients.

Diagnosis

The definitive diagnosis of sporotrichosis relies on isolating
the organism from the site of infection. Material can be
swabbed or aspirated from a cutaneous lesion, or the lesion can
be biopsied. Sputum, synovial fluid, CSF, and, rarely, blood

Figure 3. Fixed cutaneous lesion of sporotrichosis on the wrist of a
patient from Peru (photo courtesy of Dr. Peter Pappas).

Figure 2. Lesions on the wrist of the 46-year-old owner of a
nursery who, after working with sphagnum moss, developed nodular
ulcerated lesions beginning on the right wrist and extending proxi-
mally. Culture of the drainage yielded Sporothrix schenckii (photo
courtesy of Dr. Chatrchai Watanakunakorn). From [15].

233SporotrichosisCID 1999;29 (August)

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/29/2/231/274191 by guest on 21 August 2022



have been reported to yield S. schenckii when cultured. Gen-
erally, Sabouraud dextrose agar is used for primary isolation,
and the culture is kept at room temperature. It is relatively easy
to grow S. schenckii compared with some of the endemic fungi,
such as Histoplasma capsulatum. Within days to weeks, hyphal
growth occurs. The characteristic appearance of the conidia on
the hyphae allows presumptive identification of the organism
as S. schenckii, but conversion to the yeast form should be
attempted to firmly establish the diagnosis of sporotrichosis.

Histopathologic examination of skin lesions usually shows
mixed granulomatous and pyogenic inflammation. Multinucle-
ated giant cells may be seen, and pseudoepitheliomatous hy-
perplasia may be present in skin lesions. Special stains, such as
periodic acid–Schiff and methenamine silver, are required to
see S. schenckii yeast forms in tissue. Classically, the yeasts are
described as oval to cigar-shaped, and budding may be seen.
Since the organisms are frequently present in small numbers,
the biopsy often reveals no fungal elements.

The use of serology for the diagnosis of sporotrichosis has
not progressed to the level noted with other fungal infections,

such as histoplasmosis and coccidioidomycosis. Reference lab-
oratories, such as those at the Centers for Disease Control and
Prevention and various state public health laboratories, offer
tube and latex agglutination assays. There have been no studies
assessing the sensitivity and specificity of the available sero-
logical assays. Scott et al. [17] found that an EIA and a latex
agglutination assay of CSF were useful for the diagnosis of
sporotrichal meningitis. Although these assays were both sen-
sitive and specific, they are not readily available.

Treatment

All forms of sporotrichosis require treatment with antifungal
agents or other local measures. Other than rare cases of men-
ingeal sporotrichosis and disseminated sporotrichosis in immu-
nocompromised hosts, infection with S. schenckii is rarely
life-threatening. Thus, urgent use of intravenous antifungal
agents is rarely required. The preferred treatment, as well as the
outcome, depends on the site of infection (table 1).

Lymphocutaneous and cutaneous sporotrichosis. The clas-
sic therapy for this form of sporotrichosis, which has been used
since the beginning of the 20th century, is saturated solution of
potassium iodide (SSKI). In spite of this extensive clinical
experience, it still is not known why SSKI is effective for the
treatment of sporotrichosis. The starting dosage is 5 drops in
water or juice three times a day; this is increased by 5 drops per
dose each week until the maximum dosage of 40–50 drops
three times a day is reached. SSKI is generally given for 3–6
months. However, side effects (nausea, rash, fever, metallic
taste, salivary gland swelling) are common, and it is more
difficult to administer a solution than to administer capsules or
tablets.

Itraconazole has become the drug of choice for lymphocu-
taneous and cutaneous sporotrichosis. The usual dosage is

Figure 5. Punched-out ulcerated skin lesions due to Sporothrix
schenckii in a patient with AIDS who had a CD4 cell count of 56
cells/mL. He also had sporotrichal meningitis (photo courtesy of Dr.
Elliot Goldstein).

Figure 4. Chest radiograph of a 56-year-old heavy equipment op-
erator who had diabetes mellitus and alcoholism and developed
chronic cavity pulmonary sporotrichosis.
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100–200 mg daily. The drug should be given with food unless
the oral suspension is used, in which case that formulation is
given on an empty stomach. The success rate is close to 100%
if treatment is continued for 3–6 months [18, 19].

Fluconazole is modestly effective for the treatment of spo-
rotrichosis but has a lower success rate than that noted with
itraconazole [20]. If a patient does not tolerate or has serious
drug interactions with itraconazole, then fluconazole could be
used. The fluconazole dosage should be at least 400 mg daily
to ensure success.

Cutaneous sporotrichosis can sometimes be treated with
local heat therapy. The basis for this form of treatment most
likely relates to the observations that some strains of
S. schenckii, often those isolated from fixed cutaneous lesions,
exhibit growth inhibition at temperatures above 35°C, and
isolates from cutaneous, but not visceral, lesions are killed at
temperatures of 39°C [1]. Hot baths (;45°C), local applica-
tions of hot compresses, and hand-held heaters have been used
[21]. In general, this form of treatment requires faithful appli-
cation of heat for ;1 hour each day for several months. The
best success rates, not surprisingly, are noted with cutaneous
rather than lymphocutaneous lesions.

Pulmonary sporotrichosis. Pulmonary involvement with
S. schenckii is chronic and progressive, responding poorly to
antifungal therapy [22]. The greatest experience has been with
amphotericin B; there is less experience with azoles. SSKI
should not be used for pulmonary sporotrichosis. For ampho-
tericin B, a total of 1–2 g should be given, and for itraconazole,
200 mg twice daily should be used. Response rates of ;30%
have been noted with all antifungal regimens [19, 20, 22].
When feasible, surgical resection of involved lung tissue pro-
vides definitive treatment. Unfortunately, many of the patients
who develop sporotrichosis have extensive chronic obstructive
pulmonary disease and cannot tolerate a surgical procedure.

Osteoarticular sporotrichosis. This form of sporotrichosis
tends to be indolent, and the response to treatment is similarly
slow. Since patients rarely have systemic symptoms, ampho-
tericin B is not used frequently. Itraconazole has become the
drug of choice; the dosage is 200 mg twice daily. SSKI should

not be used, and fluconazole (response rate of 38%) is not as
effective as itraconazole (response rate of 86%) [19, 20, 23].
Although intraarticular injection of amphotericin B has been
reported as beneficial [24], this use of amphotericin B is not
recommended as routine therapy for sporotrichal arthritis.

Disseminated sporotrichosis. Disseminated disease, espe-
cially since it occurs mostly in immunocompromised patients,
usually requires treatment with amphotericin B. However, after
initial improvement, treatment usually can be changed to itra-
conazole, 200 mg twice daily with food. For patients who have
both HIV infection and sporotrichosis, lifelong suppressive
therapy with itraconazole is recommended [25, 26].

Patients with sporotrichal meningitis should be treated with
amphotericin B. Perhaps itraconazole could play a role in
long-term suppression after an initial response to amphotericin
B. Even though its levels in CSF are very low or unmeasurable,
itraconazole has more intrinsic activity against S. schenckii and
probably is preferred to fluconazole, with its higher levels in
CSF but lesser antifungal activity against S. schenckii. Too few
patients have been described to establish the most effective
treatment for this serious form of infection with S. schenckii.
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1. Which activity has been associated with outbreaks of spo-
rotrichosis?
A. Baling hay
B. Gold mining
C. Topiary production
D. Christmas tree farming
E. All of the above

2. Which animal is most likely to be associated with trans-
mission of sporotrichosis?
A. Dogs
B. Ferrets
C. Cats
D. Chickens
E. Box turtles

3. The manifestations of pulmonary sporotrichosis are similar
to those of:
A. tuberculosis.
B. lymphangitic spread of carcinoma.
C. pneumococcal pneumonia.
D. Pneumocystis carinii pneumonia.
E. aspergillosis.

4. Patients with AIDS are most likely to have which type of
sporotrichosis?

A. Fixed cutaneous
B. Disseminated
C. Osteoarticular
D. Lymphocutaneous
E. All of the above

5. A patient consults you because of a nodular rash that began on
the hand and has spread proximally along the forearm. Some
of the nodules have ulcerated. In addition to sporotrichosis,
which other infections can lead to this clinical picture?
A. Nocardia brasiliensis infection
B. Mycobacterium marinum infection
C. Tularemia
D. Leishmaniasis
E. All of the above

6. The following is a characteristic of strains of Sporothrix
schenckii isolated from fixed cutaneous lesions:
A. They do not grow in vitro
B. Temperatures of .37°C are essential for their growth
C. Special media other than Sabouraud agar are required
D. They grow best at temperatures of ,35°C
E. All have been identified as S. schenckii var. luriei

7. The diagnosis of sporotrichosis is made most often by
which of the following?
A. Serology
B. Skin testing
C. Culture
D. Histopathology
E. PCR of involved tissues

8. Local hyperthermia has proved to be useful for which type
of sporotrichosis?
A. Osteoarticular
B. Pulmonary
C. Meningeal
D. Disseminated
E. Fixed cutaneous

9. Which of the following is the usual therapy for dissemi-
nated visceral sporotrichosis?
A. Itraconazole
B. Ketoconazole
C. Fluconazole
D. Amphotericin B
E. Flucytosine

10. Which of the following is the treatment of choice for
lymphocutaneous sporotrichosis?
A. Fluconazole
B. Ketoconazole
C. Amphotericin B
D. Itraconazole
E. Griseofulvin
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