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Executive Summary

The recommendations for the treatment of sporotrichosis
were derived primarily from multicenter, nonrandomized treat-
ment trials, small retrospective series, and case reports; no ran-
domized, comparative treatment trials have been reported.
Most cases of sporotrichosis are non–life-threatening localized
infections of the skin and subcutaneous tissues that can be
treated with oral antifungal agents. The treatment of choice for
fixed cutaneous or lymphocutaneous sporotrichosis is itracon-
azole for 3–6 months. The preferred treatment for osteoarti-
cular sporotrichosis also is itraconazole, but therapy must be
continued for at least 12 months. Pulmonary sporotrichosis
responds poorly to treatment. Severe infection requires treat-
ment with amphotericin B; mild to moderate infection can be
treated with itraconazole. Meningeal and disseminated forms
of sporotrichosis are rare and usually require treatment with
amphotericin B. AIDS patients most often have disseminated
infection and require life-long suppressive therapy with itra-
conazole after initial use of amphotericin B.

Overview. Sporotrichosis is caused by the dimorphic fungus
Sporothrix schenckii, which is found throughout the world in
decaying vegetation, sphagnum moss, and soil [1]. The usual
mode of infection is by cutaneous inoculation of the organism.
Pulmonary and disseminated forms of infection, although un-
common, can occur when S. schenckii conidia are inhaled. In-
fections are most often sporadic and usually associated with
trauma during the course of outdoor work. Infection can also
be related to zoonotic spread from infected cats or scratches
from digging animals, such as armadillos [2, 3]. Outbreaks have
been well-described and often are traced back to activities that
involved contaminated sphagnum moss, hay, or wood [4–7].

Most cases of sporotrichosis are localized to the skin and
subcutaneous tissues. Dissemination to osteoarticular struc-
tures and viscera is uncommon and appears to occur more often
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in patients who have a history of alcohol abuse or immuno-
suppression, especially AIDS. Spontaneous resolution of spo-
rotrichosis is rare, and treatment is required for most patients.
Although sporotrichosis localized to skin and subcutaneous
tissues is readily treated, management of osteoarticular, other
localized visceral, and disseminated forms of sporotrichosis is
difficult [8].

Objective. The objective of these guidelines is to provide
recommendations for the treatment of various forms of spo-
rotrichosis.

Outcomes. The desired outcomes of treatment include
eradication of S. schenckii from tissues, resolution of symptoms
and signs of active infection, and return of function of involved
organs. In persons with AIDS, eradication of the organism may
not be possible, but clinical resolution should be attained and
subsequently maintained with suppressive antifungal therapy.

Evidence. The English-language literature on the treatment
of sporotrichosis was reviewed. Although randomized, blinded,
controlled treatment trials were sought, none were found to
have been performed for the treatment of sporotrichosis. There-
fore, most weight was placed on those reports that were derived
from multicenter trials of specific treatment modalities for spo-
rotrichosis. Small series from a single institution and individual
case reports were accorded less importance.

Values. The highest value was placed on clinical efficacy
and the ability of the antifungal regimen to eradicate the or-
ganism, but safety, tolerability, and cost of therapy were also
valued.

Benefits and costs. The benefits of successfully treating spo-
rotrichosis accrue primarily for the patient. Because this infec-
tion is not spread from person-to-person, public health aspects
of treatment are of minor importance. Most forms of sporo-
trichosis are not life-threatening; thus, therapy is aimed at de-
creasing morbidity, improving quality of life, and allowing the
patient to return to occupational and familial pursuits.

Treatment options. Treatment options for sporotrichosis
include local measures (hyperthermia), saturated solution of
potassium iodide (SSKI), azoles (ketoconazole, itraconazole,
and fluconazole), polyenes (amphotericin B), and allylamines
(terbinafine).

SSKI and amphotericin B clearly are effective, but these
agents have not been subjected to specific treatment trials. The
studies that have been reported included triazole agents. Two
trials showed a 100% response rate, and another study showed
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Table 1. Guidelines for the treatment of various forms of sporotrichosis.

Type of disease Preferred treatment (rating)a Alternative treatment (rating)a

Lymphocutaneous,
cutaneous

Itr, 100–200 mg q.d. for 3–6 mo (AII) SSKI, increasing from 5 to 40–50 drops t.i.d. as tolerated for 3–6 mo (BIII)
Flu, 400 mg q.d. for 6 mo (BII)
Local hyperthermia for 2–3 mo (BIII)

Pulmonary AmB, total dose, 1–2 g (BIII); or
Itr, 200 mg b.i.d. (BIII); or
Surgical resection combined with antifungals when

feasible (BIII)

Begin with AmB and switch to Itr after the patient’s condition has stabilized (BIII)

Osteoarticular Itr, 200 mg b.i.d. for 12 mo (AII) AmB, total dose, 1–2 g (AIII)
Flu, 800 mg q.d. for 12 mo (BII)

Meningeal AmB, total dose, 1–2 g (BIII) Itr, 200 mg b.i.d. after AmB for suppression (CIII)
Flu, >800 mg q.d. after AmB for suppression (CIII)

Disseminated AmB, total dose, 1–2 g (AIII) Itr, 200 mg b.i.d. if AmB not tolerated and for suppression (BIII)
Special circumstance

AIDS AmB, total dose, 1–2 g (AIII), then
Itr, 200 mg b.i.d. for life (BIII)

Pregnancy Local hyperthermia for lymphocutaneous
infection (BIII); AmB for serious infection (AIII)

NOTE. AmB, amphotericin B; Flu, fluconazole; Itr, itraconazole; SSKI, saturated solution of potassium iodide.
a See article by Sobel [14] for rating definitions of categories reflecting the strength of each recommendation for or against its use and grades reflecting the quality

of evidence on which recommendations are based.

a 90% response rate for lymphocutaneous infection treated with
itraconazole [9–11] compared with a 71% response rate for
treatment with fluconazole [12]. For osteoarticular disease, the
response is modest with itraconazole and poor with fluconazole.
Sharkey-Mathis et al. [9] reported a 73% rate of response to
itraconazole, although 4 of 11 patients later relapsed and re-
quired further therapy. Winn et al. [13] described 6 patients
with osteoarticular sporotrichosis, all of whom responded to
itraconazole. The rate of response to fluconazole was poor; only
3 of 13 patients with osteoarticular infection responded favor-
ably [12]. Too few patients with other forms of sporotrichosis
have been studied to establish response rates, but it appears
that itraconazole is superior to other azoles [8].

Specific Treatment Recommendations

Lymphocutaneous and Cutaneous Sporotrichosis

Cutaneous sporotrichosis remains localized to the skin (fixed
cutaneous or plaque sporotrichosis) and lymphocutaneous spo-
rotrichosis involves skin, subcutaneous tissues, and regional
lymphatics. Although the usual host is healthy, the infection
rarely resolves spontaneously, and treatment is necessary. Sev-
eral systemic antifungals and, sometimes, local hyperthermia
are beneficial as treatment of this form of sporotrichosis (table
1).

Itraconazole has become the drug of choice for treatment of
lymphocutaneous sporotrichosis, with an expected success rate
of 90%–100% (these findings are based on open treatment trials
of 100–200 mg daily [8, 9–11]) (AII; see article by Sobel [14]
for definitions of categories reflecting the strength of each rec-
ommendation for or against its use and grades reflecting the
quality of evidence on which recommendations are based). Flu-
conazole is second-line treatment for sporotrichosis [12, 15]. It
is less effective than itraconazole and should be used at a dose

of 400 mg only if the patient cannot tolerate itraconazole (BII).
Ketoconazole is less effective than fluconazole and should not
be used to treat sporotrichosis [16] (CIII).

SSKI has been used since the early 1900s. Although the
mechanism of action is unknown [17], this agent was the stan-
dard treatment for lymphocutaneous sporotrichosis up until the
last few years. It is inconvenient to take, and side effects, in-
cluding metallic taste, salivary gland enlargement, and rash, are
common. However, because SSKI is much less costly than other
agents, it is still recommended. Treatment is usually initiated
with 5 drops 3 times daily and is increased as tolerated to 40–50
drops 3 times daily (BIII).

Terbinafine has been used as treatment for a few patients
and appears to be effective [18]. However, too few data are
available to recommend its use until ongoing clinical trials are
completed.

Although effective, treatment with amphotericin B is not rec-
ommended because of toxicity and inconvenience of adminis-
tration and because lymphocutaneous sporotrichosis is a lo-
calized non–life-threatening infection.

Local hyperthermia may be effective for treating fixed cu-
taneous lesions [19, 20]. This therapy entails weeks of daily
applications to the lesions and requires that the patient faith-
fully apply heat generated by a pocket warmer, infrared or far-
infrared heater, or similar device that will warm the tissue to
∼427C–437C. This form of therapy should be used only rarely,
such as in the case of sporotrichosis in a pregnant women who
cannot safely take any other antifungal (BIII).

Pulmonary Sporotrichosis

Most often, pulmonary sporotrichosis, an uncommon form
of sporotrichosis, manifests as chronic cavitary fibronodular
disease. Pulmonary sporotrichosis is most common in middle-
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aged men who have underlying risk factors of alcoholism and
chronic obstructive pulmonary disease [9, 12, 21]. The outcome
is poor, and patients often die of their infection, most likely
because of delay in the diagnosis and the severity of the un-
derlying pulmonary disease [21]. Treatment options include am-
photericin B and itraconazole; the choice is dependent on the
severity of the infection (table 1).

Amphotericin B is indicated for patients with life-threatening
or extensive pulmonary sporotrichosis [21] (BIII). The most
effective therapy appears to be a combination of amphotericin
B and subsequent surgical resection [21] (BIII). However, many
patients are unable to tolerate such a procedure because of
severe underlying pulmonary disease.

Itraconazole at a dosage of 200 mg twice daily can be used
as initial therapy for patients who have non–life-threatening
pulmonary sporotrichosis [9] (BIII).

SSKI, ketoconazole, and fluconazole have not proved to be
effective and should not be used for treating pulmonary spo-
rotrichosis [12, 21] (EIII).

Osteoarticular Sporotrichosis

Osteoarticular sporotrichosis is an uncommon manifestation
of sporotrichosis and occurs most often in patients with un-
derlying alcoholism [22]. Osteoarticular sporotrichosis may in-
volve a single joint or multiple joints or bones; isolated teno-
synovitis and bursitis also occur. Osteoarticular structures are
infected secondary to either local inoculation or from hema-
togenous spread. The outcome is poor in regard to joint func-
tion, partly because of the frequent delay in diagnosis and also
because of poor host response [9, 12, 13]. Systemic symptoms
are uncommon, and the infection is usually chronic. Thera-
peutic options include itraconazole and amphotericin B (table
1).

Itraconazole at a dosage of 200 mg twice daily should be
used as initial therapy for most patients, because this form of
sporotrichosis is rarely accompanied by systemic illness. The
rate of success of this therapy approaches 60%–80% [9, 13]
(AII).

Amphotericin B may be indicated for treating patients with
extensive involvement or for those patients for whom itracon-
azole therapy fails. Success rates appear to be similar to those
for itraconazole, but the drug is less well tolerated (AIII). Intra-
articular injection of amphotericin B has been used rarely [23],
but there is little justification to recommend this form of therapy
(DIII).

Fluconazole has been used with only very modest success in
treating this form of sporotrichosis [12]. It should be reserved
for treating those patients who do not tolerate itraconazole or
amphotericin B, and the minimum dosage should be 800 mg
daily (BII).

Although there is 1 report to the contrary [24], ketoconazole
has little role in the treatment of osteoarticular sporotrichosis

[9] (DIII). SSKI is not effective and should not be used for
treating osteoarticular sporotrichosis (EIII).

Meningeal Sporotrichosis

Meningeal sporotrichosis is one of the worst complications
of infection with S. schenckii. Meningitis may be a manifes-
tation of disseminated sporotrichosis or may occur as an iso-
lated event. Many of the recently described patients had AIDS
as an underlying risk factor [25, 26]. The diagnosis is difficult
to establish [27], treatment options are limited, and the outcome
is poor.

On the basis of a small number of anecdotal case reports,
amphotericin B is the preferred treatment for meningeal spo-
rotrichosis [8] (BIII) (table 1).

Itraconazole may have a role, after initial therapy with am-
photericin B is completed. In patients with AIDS, it is expected
that meningitis will require lifelong suppressive therapy, which
could be attempted with itraconazole [28] (CIII). It is also pos-
sible that fluconazole, which achieves high CSF concentrations,
might be useful in circumstances in which itraconazole is not
tolerated, but the antifungal activity of fluconazole against S.
schenckii is less than that of itraconazole (CIII).

Disseminated Sporotrichosis and Sporotrichosis in Patients
with AIDS

Disseminated infection with S. schenckii is quite unusual.
Patients with AIDS appear to have an increased risk for dis-
semination if they develop sporotrichosis [25, 26, 28]. The di-
agnosis of lymphocutaneous sporotrichosis in a patient with
AIDS should spark a search for dissemination to other sites,
including the CNS. The outcome for patients with AIDS is
usually dismal, despite antifungal therapy, although a few cases
of sustained remission, if not cure, have been reported [28].

On the basis of anecdotal case reports, amphotericin B is the
drug of choice for treatment [28] (AIII) (table 1).

Itraconazole may prove beneficial for lifelong maintenance
therapy for patients with AIDS after a course of amphotericin
B and can be tried as initial therapy for non–life-threatening
disease in those patients who cannot tolerate amphotericin B
[28] (BIII).

There are no data supporting the use of other drugs for
treating disseminated sporotrichosis.

Special Circumstances

Pregnant women with sporotrichosis should not receive azole
therapy because of the teratogenetic potential of this class of
drugs, nor can they be treated with SSKI because of its toxicity
for the fetal thyroid [29] (EIII). Terbinafine has not been ap-
proved for use in pregnancy. Amphotericin B can be used safely
during pregnancy but should be used only for treating dissem-
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inated or pulmonary sporotrichosis. One option for cutaneous
disease is local hyperthermia; another option is to wait until
the pregnancy is completed and then initiate itraconazole ther-
apy. There is no risk of the infection disseminating to the fetus,
nor is sporotrichosis worsened with pregnancy; thus, there is
little risk involved with delaying treatment of cutaneous or
lymphocutaneous sporotrichosis.

Children with sporotrichosis can be safely treated with itra-
conazole. Dosages of either 100 mg daily or 5 mg/kg daily have
been used for the small number of children who have been
treated with itraconazole. SSKI has also been used as treatment
of children at dosages of 50 mg or 1 drop 3 times daily, up to
a maximum of 500 mg or 10 drops 3 times daily.

References

1. Kwon-Chung KJ, Bennett JE. Sporotrichosis. In: Medical mycology. Phil-
adelphia: Lea & Febiger, 1992:707–29.

2. Reed KD, Moore FM, Geiger GE, Stemper ME. Zoonotic transmission of
sporotrichosis: case report and review. Clin Infect Dis 1993;16:384–7.

3. Conti Diaz IA. Epidemiology of sporotrichosis in Latin America. Myco-
pathologia 1989;108:113–6.

4. Dixon DM, Salkin IF, Duncan RA, et al. Isolation and characterization of
Sporothrix schenckii from clinical and environmental sources associated
with the largest US epidemic of sporotrichosis. J Clin Microbiol 1991;29:
1106–13.

5. Hajjeh R, McDonnell S, Reef S, et al. Outbreak of sporotrichosis among
nursery tree workers. J Infect Dis 1997;176:499–503.

6. Dooley DP, Bostic PS, Beckius ML. Spook house sporotrichosis: a point-
source outbreak of sporotrichosis associated with hay bale props in a
Halloween haunted house. Arch Intern Med 1997;157:1885–7.

7. Lurie HI. Five unusual cases of sporotrichosis from South Africa showing
lesions in muscles, bones, and viscera. Br J Surg 1963;50:585–91.

8. Kauffman CA. Old and new therapies for sporotrichosis. Clin Infect Dis
1995;21:981–5.

9. Sharkey-Mathis PK, Kauffman CA, Graybill JR, et al. Treatment of spo-
rotrichosis with itraconazole. Am J Med 1993;95:279–85.

10. Restrepo A, Robledo J, Gomez I, Tabares AM, Gutierrez R. Itraconazole
therapy in lymphangitic and cutaneous sporotrichosis. Arch Dermatol
1986;122:413–7.

11. Conti Diaz IA, Civila E, Gezuele E, et al. Treatment of human cutaneous
sporotrichosis with itraconazole. Mycoses 1992;35:153–6.

12. Kauffman CA, Pappas PG, McKinsey DS, et al. Treatment of lymphocu-

taneous and visceral sporotrichosis with fluconazole. Clin Infect Dis
1996;22:46–50.

13. Winn RE, Anderson J, Piper J, Aronson NE, Pluss J. Systemic sporotrichosis
treated with itraconazole. Clin Infect Dis 1993;17:210–7.

14. Sobel JD. Practice guidelines for the treatment of fungal infections. Clin
Infect Dis 2000;30:000–652 (in this issue).

15. Diaz M, Negroni R, Montero-Gei F, et al. A Pan-American 5-year study of
fluconazole therapy for deep mycoses in the immunocompetent host. Clin
Infect Dis 1992;14(Suppl 1):S68–76.

16. Dismukes WE, Stamm AM, Graybill JR, et al. Treatment of systemic mycoses
with ketoconazole: emphasis on toxicity and clinical response in 52 pa-
tients. Ann Intern Med 1983;98:13–20.

17. Rex JH, Bennett JE. Administration of potassium iodide to normal volunteers
does not increase killing of Sporothrix schenckii by their neutrophils or
monocytes. J Med Vet Mycol 1990;28:185–9.

18. Hull PR, Vismer HF. Treatment of cutaneous sporotrichosis with terbinafine.
Br J Dermatol 1992;126(Suppl 39):51–5.

19. Hiruma M, Katoh T, Yamamoto I, Kagawa S. Local hyperthermia in the
treatment of sporotrichosis. Mykosen 1987;30:315–21.

20. Hiruma M, Kawada A, Yoshida M, Kouya M. Hyperthermic treatment of

sporotrichosis: experimental use of infrared and far infrared rays. Mycoses

1992;35:293–9.

21. Pluss JL, Opal SM. Pulmonary sporotrichosis: review of treatment and out-

come. Medicine (Baltimore) 1986;65:143–53.

22. Bayer AS, Scott VJ, Guze LB. Fungal arthritis. III. Sporotrichal arthritis.

Semin Arthritis Rheum 1979;9:66–74.

23. Downs NJ, Hinthorn DR, Mhatre VR, Liu C. Intra-articular amphotericin

B treatment of Sporothrix schenckii arthritis. Arch Intern Med 1989;149:

954–5.

24. Calhoun DL, Waskin H, White MP, et al. Treatment of systemic sporotri-

chosis with ketoconazole. Rev Infect Dis 1991;13:47–51.

25. Donabedian H, O’Donnell E, Olszewski C, MacArthur RD, Budd N. Dis-

seminated cutaneous and meningeal sporotrichosis in an AIDS patient.

Diagn Microbiol Infect Dis 1994;18:111–5.

26. Rotz LD, Slater LN, Wack MF, Boyd AL, Scott EN, Greenfield RA. Dis-

seminated sporotrichosis with meningitis in a patient with AIDS. Infect

Dis Clin Prac 1996;5:566–8.

27. Scott EN, Kaufman L, Brown AC, Muchmore HG. Serologic studies in the

diagnosis and management of meningitis due to Sporothrix schenckii. N

Engl J Med 1987;317:935–40.

28. Bolao F, Podzamczer D, Ventin N, Gudiol F. Efficacy of acute phase and

maintenance therapy with itraconazole in an AIDS patient with sporo-

trichosis. Eur J Clin Microbiol Infect Dis 1994;13:609–12.

29. Pursley TJ, Blomquist IK, Abraham J, Andersen HF, Bartley JA. Flucon-

azole-induced congenital anomalies in three infants. Clin Infect Dis 1996;

22:336–40.


