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Scedosporium species are increasingly isolated from immunocompromised and immunocompetent patients.
Unfortunately, Scedosporium infections are generally resistant to amphotericin B, and Scedosporium prolificans
strains are particularly resistant to the antifungal agents now in use. We report here on an immunocompetent
child with S. prolificans-associated osteomyelitis successfully treated with debridement, local irrigation with
polyhexamethylene biguanide, and the systemic administration of voriconazole and caspofungin despite poor
in vitro activity of voriconazole alone against the isolate. We also review the treatments and outcomes of 28
reported cases of osteomyelitis or septic arthritis caused by Scedosporium species in immunocompetent
patients.

CASE REPORT

An immunocompetent 5-year-old boy stepped on a nail in a
chicken coop on 9 December 2001. The next day he developed
swelling and bruising of his left foot and was given amoxicillin
for cellulitis. On 31 December 2001 he was seen by a local
orthopedic specialist, where a three-phase bone scan was neg-
ative and he was placed on trimethoprim-sulfamethoxazole
therapy. Magnetic resonance (MR) imaging on 3 January 2002
revealed a tiny fluid collection over the cuneiform bone, as well
as talar and tarsal navicular bone enhancement. On 4 January
2002 he underwent computed tomography (CT)-guided biopsy,
and 3 days later a local infectious diseases consultant empiri-
cally placed him on fluconazole due to the suspicion of fungal
disease.

On 9 January 2002 the patient underwent surgical debride-
ment, with pathology results showing granulomatous reaction
of the first metatarsal and acute osteomyelitis of the second
metatarsal. On 9 January 2002, his antifungal therapy was
changed to intravenous itraconazole to expand mold coverage.
The biopsy culture finally revealed Scedosporium prolificans on
28 January 2002, and 2 days later the patient’s therapy was
changed to voriconazole (4 mg/kg/dose) on a compassionate
use protocol. Antifungal susceptibilities were performed ac-
cording to the NCCLS M38-P protocol (53) (Specialty Labo-
ratories, Santa Monica, Calif.), which revealed an amphoteri-
cin B MIC of 2.0 �g/ml, and an itraconazole MIC of �1 �g/ml.
On 11 February 2002, further antifungal susceptibility to vori-
conazole performed by the Fungus Testing Laboratory at the
University of Texas Health Sciences Center at San Antonio
revealed a 48-h voriconazole MIC of 32 �g/ml.

A second foot MR image obtained on 1 March 2002 showed

marked disease progression with near absence of the tarsal
navicular bone, and the talus, calcaneous, cuboid, and two
cuneiforms appeared to be involved. Voriconazole treatment
was stopped on 7 March 2002, and the patient was transferred
to our medical center on 10 March 2002 after three separate
local orthopedic opinions concluded amputation was the only
alternative. On 14 March 2002 the child arrived at our medical
center, and we placed him on voriconazole at the standard
dose and then increased the dosage (to 6 mg/kg/dose) after 2
days. We also added caspofungin (load, 1 mg/kg, followed by
maintenance at 0.75 mg/kg/day). An MR image obtained at
this time showed that disease was localized to the submalleolar
region, but there was clear progression compared to the initial
imaging studies. The patient underwent surgical debridement
on 15 March and 18 March 2002, which included local irriga-
tion and soaking of the operative site for approximately 4 min
with a 0.2% solution of polyhexamethylene biguanide
(PHMB).

Repeat MR imaging on 9 April 2002 revealed minimal im-
provement, and plain radiographs revealed stability. The pa-
tient’s mother stopped the voriconazole after ca. 6 weeks of
therapy due to unrelenting voriconazole side effects (halluci-
natory visual changes), and the caspofungin was also stopped
because of a central line infection. Another MR image ob-
tained on 15 May 2002 showed that the disease was stable.

At follow-up more than 11 months after the patient first
presented to our medical center, the child can run around the
examination room with no noticeable limp, and recent MR
imaging shows mild soft tissue changes that indicate swelling,
but no active osteomyelitis or necrotic bone is seen. He has
been off all antifungals since completing the 6-week course of
voriconazole and caspofungin.

At our institution the S. prolificans isolate underwent in vitro
testing according to a modification of the NCCLS M38-P
guidelines (53) by using macrodilution checkerboard testing
with an inocula of 103 CFU/ml, with serial dilutions made in
RPMI media and samples incubated at 30°C. At 48 h, the MIC

* Corresponding author. Mailing address: Division of Pediatric In-
fectious Diseases, Box 3499, Duke University Medical Center,
Durham, NC 27705. Phone: (919) 684-6335. Fax: (919) 416-9268. E-
mail: stein022@mc.duke.edu.

3981



for voriconazole was 8 �g/ml, and the MIC for caspofungin was
�4 �g/ml. A microdilution checkerboard test was performed
to assess drug interactions against the strain, and we observed
a voriconazole fractional inhibitory concentration (FIC) of
0.25 and a caspofungin FIC of 0.00195. An in vitro synergistic
interaction was noted between voriconazole and caspofungin,
with an FIC index of 0.25 with these two agents at both 48 h
and 72 h of incubation (33).

Scedosporium species are ubiquitous fungi recovered from
soil, sewage, and animal manure. Two species are medically
important: Scedosporium apiospermum (formerly Monospo-
rium apiospermum) is the predominant asexual stage (ana-
morph) of Pseudallescheria boydii (formerly Petriellidium boy-
dii, formerly Allescheria boydii), and S. prolificans (formerly
Scedosporium inflatum) has no known teleomorph (58). In
immunocompromised patients, these organisms can parallel
the clinical manifestations of aspergillosis or fusariosis and
lead to pulmonary or disseminated infection (40, 44). In nor-
mal hosts, these hyaline molds often produce localized disease,
such as septic arthritis or osteomyelitis after penetrating
trauma, or can lead to pneumonia or meningitis after aspira-
tion of polluted water. There have been few antifungal agents
to effectively treat Scedosporium infections since the polyenes
(e.g., amphotericin B) demonstrate poor activity. Recently,
however, the newer triazoles such as voriconazole have shown
some success against S. apiospermum infections, and in vitro
the echinocandins show activity against this species. However,
S. prolificans shows a poor response to all available antifungals
in vitro, and infections with this fungal species remain ex-
tremely difficult to treat. Therefore, we detail here a case of S.
prolificans-associated osteomyelitis in an immunocompetent
child whose strain was resistant to all conventional antifungals
tested, including voriconazole. We report success with surgical
debridement with PHMB irrigation, coupled with the combi-
nation of voriconazole and caspofungin. We also review the
literature on Scedosporium-associated osteomyelitis and septic
arthritis infections and treatments for comparison with the
case presented here.

Discussion. Soft tissue infection with Scedosporium species
was originally termed “Madura foot” after the clinical descrip-
tion of patients with pedal mycetoma near Madura, India.
While there are several reviews of disseminated Scedosporium
infections in immunocompromised hosts (3, 26, 35, 55), we are
aware of only 27 previous reports in the English language of
Scedosporium species septic arthritis or osteomyelitis infections
in immunocompetent patients (Table 1), not including two in a
horse (54) and a dog (52). This list excludes a review of 13
cases from 1921 to 1959 by Green and Adams (19), which often
led to amputation due to the lack of available antifungals at the
time. There have also been some reports of Scedosporium-
associated osteomyelitis in immunocompromised patients (2,
16, 31). Most cases in immunocompetent patients resulted
from penetrating trauma, and treatment often included sur-
gery and amphotericin B (systemic or intra-articular), micon-
azole, itraconazole, or ketoconazole. The only fatal case was a
German man with Scedosporium apiospermum-associated foot

osteomyelitis who later developed a cerebral lesion and died
(23).

Although amphotericin B is generally considered the “gold
standard” for treatment of fungal infections, in vitro studies
have shown amphotericin B and its lipid formulations to have
little effect on either S. apiospermum or S. prolificans (7). Re-
cent in vitro studies including voriconazole and other conven-
tional antifungals have clearly shown that voriconazole might
have potential for treatment of Scedosporium species (8, 13, 28,
38, 50). In one in vitro study voriconazole showed superior
activity over the other newer triazoles, posaconazole and ra-
vuconazole, against both Scedosporium species. The difference
was smaller against S. apiospermum, but voriconazole was
clearly more active against the more-difficult-to-treat S. prolifi-
cans (6). However, in several studies a new triazole UR-9825
(Uriach Laboratories, Barcelona, Spain) showed the best ac-
tivity against S. prolificans (6, 39, 40, 49), offering a potential
agent for a very recalcitrant species. Caspofungin has shown in
vitro activity against S. apiospermum only (10) but did have
marginal activity against S. prolificans (12). In vitro combina-
tion studies may give hints for future therapy of Scedosporium
species infections (Table 2), including reports of synergy using
drug levels attainable in the blood (42) or synergy where there
was poor in vitro activity with amphotericin B alone (1).

S. prolificans is more resistant to treatment compared to S.
apiospermum both in vitro, in a murine model (5), and as
confirmed by clinical experience. Furthermore, a murine
model of natural infection showed that an S. prolificans strain
possessed increased virulence over a S. apiospermum strain
(47). Few animal models have been studied for this infection,
but one murine model of systemic P. boydii infection showed
that itraconazole was ineffective, whereas posaconazole was
slightly more effective than fluconazole in survival and fungal
burden reduction (G. Gonzalez, R. Tijerina, L. Najvar, R.
Bocanegra, M. Rinaldi, D. Loebenberg, and J. Graybill, 41st
Intersci. Conf. Antimicrob. Agents Chemother. [ICAAC], ab-
str. J-1615, 2001). Two recent reports of systemic murine sce-
dosporiosis models showed that liposomal amphotericin B (10
mg/kg/day) with granulocyte colony-stimulating factor im-
proved survival, highlighting both the need for an intact im-
mune system to combat systemic disease and the potential role
for increased polyene dose through use of liposomal ampho-
tericin B (46) (M. Ortoneda, J. Capilla, F. Pastor, I. Pujol, and
J. Guarro, 42nd ICAAC, abstr. M-191, 2002).

There is no proven effective therapy for S. prolificans dis-
ease, and most neutropenic patients with disseminated disease
succumb to their infection regardless of the antifungal used
(3). The therapeutic approach to Scedosporium infections gen-
erally involves complete surgical resection when possible, with
the role of antifungals being unclear, including a notable lack
of response to amphotericin B (51). It appears that few anti-
fungal agents have consistent activity against S. prolificans but,
due to general amphotericin B resistance, the extended-spec-
trum triazoles such as voriconazole or posaconazole may be-
come the agents of choice for S. prolificans infections. There
are a growing number of anecdotal successes with newer
agents against disseminated scedosporiosis (18, 27, 41, 43–45,
57). However, some case reports are confounded by adjunctive
surgical management and varying recovery of host defenses
(40). Nevertheless, the anecdotal evidence with newer triazole
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TABLE 1. Scedosporium osteomyelitis and septic arthritis infections in immunocompetent patients

Age
(yr)/sex Risk factor Scedosporium spp. Infected site Treatment Outcome Reference

46/M Cortisone injections Allescheria boydii Foot osteomyelitis Surgery, miconazole Cure 21
6/M Nail puncture Monosporium

apiospermum
Knee osteomyelitis Intra-articular amphotericin B Cure 11

31/M NAa Monosporium
apiospermum

Foot osteomyelitis Direct instillation of amphotericin
B through local catheters

No fungi isolated,
amputation due
to bacterial
infection

4

6/M Nail puncture Monosporium
apiospermum

Knee osteomyelitis Intra-articular amphotericin B Cure 22

50/M Deep laceration Petriellidium
boydii

Knee osteomyelitis Surgery, amphotericin B irrigation Cure 34

6/M Penetrating wound Scedosporium
inflatum

Foot osteomyelitis Surgery, amphotericin B �
ketoconazole; miconazole;
amphotericin B �
ketoconazole; then
ketoconazole

Cure 36

53/M Thorn puncture Pseudallescheria
boydii

Knee osteomyelitis Surgery, ketoconazole Improvement 9

6/M Penetrating wound Scedosporium
apiospermum

Knee osteomyelitis Surgery, miconazole, then
itraconazole

Improvement 48

52/M None Scedosporium
apiospermum

Vertebral osteomyelitis Surgery, itraconazole Expired due to
pneumonia

32

32/M Penetrating injury Scedosporium
apiospermum

Knee osteomyelitis Itraconazole Improvement 56

23/M Open wound Pseudallescheria
boydii

Knee arthritis Miconazole � itraconazole, then
itraconazole

Improvement 17

5/F Nail puncture Allescheria boydii Knee arthritis Surgery, miconazole, then intra-
articular amphotericin B

Improvement 37

69/M None Pseudallescheria
boydii

Vertebral Surgery, amphotericin B Left against
medical advice

24

46/M None Petriellidium
boydii

Vertebral osteomyelitis Surgery, miconazole, then
amphotericin B

Improvement 15

32/M Laceration Pseudallescheria
boydii

Knee osteomyelitis Amputation, ketoconazole Improvement
after
amputation

25

7/M Pitchfork laceration Petriellidium
boydii

Knee osteomyelitis Surgery only Improvement 29

46/M Blunt injury Pseudallescheria
boydii

Cranial osteomyelitis Surgery only Improvement 14

10/M Nail puncture Monosporium
apiospermum

Foot osteomyelitis Chlortrimazole, surgery Improvement
after
amputation

30

6/M Bicycle accident Petriellidium
boydii

Knee arthritis Surgery, amphotericin B;
ketoconazole

Improvement 20

11/M Laceration S. inflatum Ankle arthritis Surgery, amphotericin B;
itraconazole

Improvement 62

3/M Trauma to knee S. inflatum Knee arthritis Surgery, ketoconazole,
amphotericin B and
ketoconazole; intra-articular
amphotericin B; intra-articular
miconazole

Amputation 61

5/M Penetrating trauma
to knee

S. inflatum Knee arthritis Surgery, amphotericin B � 5-FCb;
intra-articular amphotericin B;
miconazole; ketoconazole

Improvement 61

11/M Sever epiphyseal
fracture

S. inflatum Knee arthritis Surgery, amphotericin B; intra-
articular amphotericin B

Improvement 61

54/M Trauma to knee S. inflatum Knee arthritis Surgery, amphotericin B;
ketoconazole; miconazole

Improvement 61

6/M Nail puncture S. inflatum Foot osteomyelitis Surgery alone Improvement 61
6/M Nail puncture S. inflatum Foot osteomyelitis Surgery, amphotericin B �

ketoconazole
Improvement 61

25/F Multiple fractures
from trauma

S. inflatum Knee osteomyelitis Surgery, amphotericin B,
ketoconazole

Improvement 61

35/M Intravenous drug
abuse

S. inflatum Hip arthritis Amphotericin B � 5-FC Improvement 61

a NA, not applicable.
b 5-FC, 5-fluorocytosine.
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success is increasing. A series of 36 Scedosporium species in-
fections treated with voriconazole reported that �60% of pa-
tients with S. apiospermum infections had a positive clinical
response but that those with S. prolificans infections had a
�30% positive clinical response (J. Torre-Cisneros, A. Gonza-
lez-Ruiz, M. R. Hodges, and I. Lutsar, Abstr. 38th Infect. Dis.
Soc. Am. Meet., abstr. 305, 2000). Another study with voricon-
azole analyzed eight cases of scedosporiosis, with a success rate
of 83% in the six cases of S. apiospermum disease, while both
cases of S. prolificans were refractory to voriconazole mono-
therapy (59).

Treatment for Scedosporium-associated osteomyelitis is gen-
erally believed to include surgical debridement with antifungal
therapy, but the outcome can result in radical excision or
amputation (37). The patient described here was infected with
the more antifungal-resistant S. prolificans, and even the new-
est available antifungal, voriconazole, possessed poor in vitro
activity against the strain. The child demonstrated a clear clin-
ical worsening on voriconazole monotherapy even with previ-
ous surgical adjunctive therapy. We therefore chose a unique
antifungal regimen of a combination of voriconazole and
caspofungin and included PHMB for topical use as an irrigant
during his orthopedic debridement operations. PHMB is a
synthetic biocide that was developed for use as a presurgery
antimicrobial scrub and was patented in 1977 for use as a
sanitizer for swimming pools. In vitro testing has shown excel-
lent fungicidal activity against a variety of molds and yeasts,
and there has been clinical success with its topical treatment
against fungal keratitis (S. Yi, C. E. Hayes, N. V. Myers, W. A.
Schell, J. E. Arena, J. R. Perfect, B. C. Roberts, and W. C.
Fowler, 40th ICAAC, abstr. 207, 2000; N. V. Myers, W. A.
Schell, J. R. Perfect, D. Chang, and W. C. Fowler, 38th
ICAAC, abstr. J-125, 1998).

S. apiospermum and S. prolificans are developing as emerg-
ing fungal pathogens as the number of immunocompromised
patients increases. Additionally, the molds affect immunocom-
petent patients, most often leading to arthritis or osteomyelitis.
Conventional antifungal agents have had little success, espe-
cially in the setting of immunosuppression, so new regimens
are desperately needed. We report clinical success with the
combination voriconazole and caspofungin, as well as with
surgical debridement and PHMB irrigation for a case of S.
prolificans-associated foot osteomyelitis. In vitro testing of our
isolate revealed synergy with voriconazole and caspofungin.
Our patient responded well to combination antifungal therapy

and surgery. It is difficult to accurately assess which modality
was most responsible for this success, but the case demon-
strates how these difficult-to-treat fungi benefit from a coordi-
nated in vitro and in vivo approach.

REFERENCES

1. Afeltra, J., E. Dannaoui, J. F. G. Meis, J. L. Rodriguez-Tudela, and P. E.
Verweij. 2002. In vitro synergistic interaction between amphotericin B and
pentamidine against Scedosporium prolificans. Antimicrob. Agents Che-
mother. 46:3323–3326.

2. Ansari, R. A., D. A. Hindson, D. L. Stevens, and J. G. Kloss. 1987. Pseudoal-
lescheria boydii arthritis and osteomyelitis in a patient with Cushing’s disease.
South. Med. J. 80:90–92.

3. Berenguer, J., J. L. Rodriguez-Tudela, C. Richard, M. Alvarez, M. A. Sanz,
L. Gaztelurrutia, J. Ayats, and J. V. Martinez-Suarez. 1997. Deep infections
caused by Scedosporium prolificans: a report on 16 cases in Spain and a
review of the literature. Scedosporium prolificans Spanish Study Group. Med-
icine (Baltimore) 76:256–265.

4. Buckley, C. E., III, R. S. Mathews, J. A. Grant, W. G. Edwards, and H. S.
Neilsen. 1969. Local chemotherapy of maduromycosis caused by Monospo-
rium apiospermum. Arch. Intern. Med. 124:748–753.

5. Cano, J., J. Guarro, E. Mayayo, and J. Fernandez-Ballart. 1992. Experimen-
tal infection with Scedosporium inflatum J. Med. Vet. Mycol. 30:413–420.

6. Carrillo, A. J., and J. Guarro. 2001. In vitro activities of four novel triazoles
against Scedosporium spp. Antimicrob. Agents Chemother. 45:2151–2153.

7. Carrillo-Munoz, A. J., G. Quindos, C. Tur, M. Ruesga, R. Alonso, O. Del
Valle, V. Rodriguez, M. P. Arevalo, J. Salgado, E. Martin-Mazuelos, F. J.
Bornay-Llinares, A. del Palacio, M. Cuetara, I. Gasser, J. M. Hernandez-
Molina, and J. Peman. 2000. Comparative. in vitro antifungal activity of
amphotericin B lipid complex, amphotericin B, and fluconazole. Chemother-
apy 46:235–244.

8. Cuenca-Estrella, M., B. Ruiz-Diez, J. V. Martinez-Suarez, A. Monzon, and
J. L. Rodriguez-Tudela. 1999. Comparative in vitro activity of voriconazole
(UK-109,496) and six other antifungal agents against clinical isolates of
Scedosporium prolificans and Scedosporium apiospermum. J. Antimicrob.
Chemother. 43:149–151.

9. Dellestable, F., L. Kures, D. Mainard, P. Pere, and A. Gaucher. 1994. Fungal
arthritis due to Pseudallescheria boydii (Scedosporium apiospermum).
J. Rheumatol. 21:766–768.

10. Del Poeta, M., W. A. Schell, and J. R. Perfect. 1997. In vitro activity of
pneumocandin L-743,872 against a variety of clinically important molds.
Antimicrob. Agents Chemother. 41:1835–1836.

11. Dirschl, D. R., and R. C. Henderson. 1991. Patellar overgrowth after infec-
tion of the knee. J. Bone Joint Surg. 73A:940–941.

12. Espinel-Ingroff, A. 1998. Comparison of in vitro activities of the new triazole
SCH56592 and the echinocandins MK-0991 (L-743,872) and LY303366
against opportunistic filamentous and dimorphic fungi and yeasts. J. Clin.
Microbiol. 36:2950–2956.

13. Espinel-Ingroff, A. 2001. In vitro fungicidal activities of voriconazole, itra-
conazole, and amphotericin B against opportunistic moniliaceous and der-
matiaceous fungi. J. Clin. Microbiol. 39:954–958.

14. Fernandez-Guerrero, M. L., P. R. Barnes, and J. M. Ales. 1987. Post-
craniotomy mycetoma of the scalp and osteomyelitis due to Pseudallescheria
boydii. J. Infect. Dis. 156:855.

15. Foster, M. R., Z. B. Friedenberg, and F. Passero. 1994. Lumbar Petriellidium
boydii osteomyelitis with a systemic presentation. J. Spinal Disorders 7:356–
360.

16. Gatto, J., D. Paterson, L. Davis, L. Lockwood, and A. Allworth. 1997. Ver-
tebral osteomyelitis due to Pseudallescheria boydii. Pathology 29:238–240.

17. Ginter, G., G. de Hoog, A. Pschald, M. Fellinger, A. Bogiatzis, C. Berghold,

TABLE 2. In vitro combination antifungal studies against Scedosporium species

Antifungal agent 1 Antifungal agent 2 Scedosporium spp.
(no. of isolates tested) Results Reference

Itraconazole Terbinafine S. prolificans (20) Synergy in 19 of 20 isolates 42
Voriconazole Terbinafine S. prolificans (5) Synergy Meletiades et al.a

Voriconazole Terbinafine S. prolificans (38) Synergy in most isolates Perrie and Ellisb

Voriconazole Itraconazole S. prolificans (38) Synergy in most isolates Perrie and Ellisb

Amphotericin B Fluconazole P. boydii (8) 67% synergy or additivity; no antagonism 60
Amphotericin B Miconazole P. boydii (8) 67% synergy or additivity; no antagonism 60
Amphotericin B Itraconazole P. boydii (8) 67% synergy or additivity; no antagonism 60
Amphotericin B Pentamidine S. prolificans (30) Synergy 1

a J. Meletiades, J. W. Mouton, J. F. G. Meis, and P. E. Verweij, 41st ICAAC, abstr. J-126, 2001.
b R. C. Perrie and D. H. Ellis, 42nd ICAAC, abstr. M-862, 2002.

3984 CASE REPORTS J. CLIN. MICROBIOL.



E. M. Reich, and F. C. Odds. 1995. Arthritis without grains caused by
Pseudallescheria boydii. Mycoses 38:369–371.

18. Girmenia, C., G. Luzi, M. Monaco, and P. Martino. 1998. Use of voricon-
azole in treatment of Scedosporium apiospermum infection: case report.
J. Clin. Microbiol. 36:1436–1438.

19. Green, W. O., Jr., and T. E. Adams. 1964. Mycetoma in the United States:
review and report of seven additional cases. Am. J. Clin. Pathol. 42:75–91.

20. Haapasaari, J., R. V. Essen, A. Kahanpaa, A. A. I. Kostiala, K. Holmberg,
and J. Ahlqvist. 1982. Fungal arthritis simulating juvenile rheumatoid arthri-
tis. Br. Med. J. 285:923–924.

21. Halpern, A. A., D. A. Nagel, and D. J. Schurman. 1977. Allescheria boydii
osteomyelitis following multiple steroid injections and surgery. Clin. Ortho-
paed. Related Res. 126:232–234.

22. Hayden, G., C. Lapp, and F. Loda. 1977. Arthritis caused by Monosporium
apiospermum treated with intrarticular amphotericin B. Am. J. Dis. Child.
131:927.

23. Horre, R., E. Feil, A. P. Stangel, H. Zhou, S. Gilges, A. Wohrmann, G. S. de
Hoog, G. Marklein, and K. P. Schaal. 2000. Scedosporiosis of the brain with
fatal outcome after traumatization of the foot. Mycoses 43:33–36.

24. Hung, C. C., S. C. Chang, P. C. Yang, and W. C. Hsieh. 1994. Invasive
pulmonary pseudallescheriasis with direct invasion of the thoracic spine in an
immunocompetent patient. Eur. J. Clin. Microbiol. Infect. Dis. 13:749–751.

25. Hung, L. H. Y., and L. A. Norwood. 1993. Osteomyelitis due to Pseudalles-
cheria boydii. South. Med. J. 86:231–234.

26. Idigoras, P., E. Perez-Trallero, L. Pineiro, J. Larruskain, M. C. Lopez-
Lopategui, N. Rodriguez, and J. M. Gonzalez. 2001. Disseminated infection
and colonization by Scedosporium prolificans: a review of 18 cases, 1990–
1999. Clin. Infect. Dis. 32:158–165.

27. Jabado, N., J.-L. Casanova, E. Haddad, F. Dulieu, J.-C. Fournet, B. Dupont,
A. Fischer, C. Hennequin, and S. Blanche. 1998. Invasive pulmonary infec-
tion due to Scedosporium apiospermum in two children with chronic granu-
lomatous disease. Clin. Infect. Dis. 27:1437–1441.

28. Johnson, E. M., A. Szekely, and D. W. Warnock. 1998. In vitro activity of
voriconazole, itraconazole and amphotericin B against filamentous fungi. J.
Antimicrob. Chemother. 42:741–745.

29. Kemp, H. B. S., A. F. Bedford, and W. J. Fincham. 1982. Petriellidium boydii
infection of the knee: a case report. Skeletal Radiol. 9:114–117.

30. Lang, A. G., and H. A. Peterson. 1976. Osteomyelitis following puncture
wounds of the foot in children. J. Trauma 16:993–999.

31. Le Gouill, S. L., N. Morineau, M. Miegeville, N. Milipied, J. L. Harousseau,
and P. Moreau. 1999. Pseudallescheria boydii osteoarthritis in a patient with
acute lymphoblastic leukemia: a case report. Rev. Med. Interne 20:434–438.

32. Levine, N. B., R. Kurokawa, C. J. Fichtenbaum, J. A. Howington, and C.
Kuntz IV. 2002. An immunocompetent patient with primary Scedosporium
apiospermum vertebral osteomyelitis. J. Spinal Disorders Techniques 15:
425–430.

33. Lewis, R. E., and D. P. Kontoyiannis. 2001. Rationale for combination
antifungal therapy. Pharmacotherapy 21:149S–164S.

34. Lutwick, L. I., J. N. Gagliani, R. H. Johnson, and D. A. Stevens. 1976.
Visceral fungal infections due to Petriellidium (Pseudallescheria) boydii.
Am. J. Med. 61:632–640.

35. Maertens, J., K. Lagrou, H. Deweerdt, I. Surmont, G. E. G. Verhoef, J.
Verhaegen, and M. A. Boogaerts. 2000. Disseminated infection by Scedo-
sporium prolificans: an emerging fatality among hematology patients: case
report and review. Ann. Hematol. 79:340–344.

36. Malekzadeh, M., G. D. Overturf, S. B. Auerbach, L. Wong, and M. Hirsch.
1990. Chronic, recurrent osteomyelitis caused by Scedosporium inflatum.
Pediatr. Infect. Dis. J. 9:357–359.

37. McCall, R. 1981. Maduromycosis “Allescheria boydii” septic arthritis of the
knee: a case report. Orthopedics 4:1144–1146.

38. McGinnis, M. R., L. Pasarell, D. A. Sutton, A. W. Fothergill, J. Cooper,
C. R., and M. G. Rinaldi. 1998. In vitro activity of voriconazole against
selected fungi. Med. Mycol. 36:239–242.

39. Meletiadis, J., J. F. G. M. Meis, J. W. Mouton, J. P. Donnelly, and P. E.
Verweij. 2000. Comparison of NCCLS and 3-(4,5-dimethyl-2-thiazyl)-2,5-
diphenyl-2H-tetrazolium bromide (MTT) methods of in vitro susceptibility
testing of filamentous fungi and development of a new simplified method.
J. Clin. Microbiol. 38:2949–2954.

40. Meletiadis, J., J. F. G. M. Meis, J. W. Mouton, J. L. Rodriguez-Tudela, J. P.
Donnelly, P. E. Verweij, and A. T. E. Network. 2002. In vitro activities of new
and conventional antifungal agents against clinical Scedosporium isolates.
Antimicrob. Agents Chemother. 46:62–68.

41. Meletiadis, J., J. W. Mouton, J. F. G. M. Meis, and P. E. Verweij. 2000.

Combination chemotherapy for the treatment of invasive infections by Sce-
dosporium prolificans. Clin. Microbiol. Infect. 6:336–337.

42. Meletiadis, J., J. W. Mouton, J. L. Rodriguez-Tudela, J. F. G. M. Meis, and
P. E. Verweij. 2000. In vitro interaction of terbinafine with itraconazole
against clinical isolates of Scedosporium prolificans. Antimicrob. Agents Che-
mother. 44:470–472.

43. Mellinghoff, I. K., D. J. Winston, G. Mukwaya, and G. J. Schiller. 2002.
Treatment of Scedosporium apiospermum brain abscesses with posaconazole.
Clin. Infect. Dis. 34:1648–1650.

44. Munoz, P., M. Marin, P. Tornero, P. Martin Rabadan, M. Rodriguez-
Creixems, and E. Bouza. 2000. Successful outcome of Scedosporium apio-
spermum disseminated infection treated with voriconazole in a patient re-
ceiving corticosteroid therapy. Clin. Infect. Dis. 31:499–501.

45. Nesky, M. A., E. C. McDougal, and J. E. Peacock. 2000. Pseudallescheria
boydii brain abscess successfully treated with voriconazole and surgical drain-
age: case report and literature review of central nervous system pseudal-
lescheriasis. Clin. Infect. Dis. 31:673–676.

46. Ortoneda, M., J. Capilla, I. Pujol, F. Pastor, E. Mayayo, J. Fernandez-
Ballart, and J. Guarro. 2002. Liposomal amphotericin B and granulocyte
colony-stimulating factor therapy in a murine model of invasive infection by
Scedosporium prolificans. J. Antimicrob. Chemother. 49:525–529.

47. Ortoneda, M., F. J. Pastor, E. Mayayo, and J. Guarro. 2002. Comparison of
the virulence of Scedosporium prolificans strains from different origins in a
murine model. J. Med. Microbiol. 51:924–928.

48. Piper, J. P., J. Golden, D. Brown, J. Broestler, and D. Grant. 1990. Successful
treatment of Scedosporium apiospermum suppurative arthritis with itracon-
azole. Pediatr. Infect. Dis. J. 9:674–675.

49. Ponton, J., R. Ruchel, K. V. Clemons, D. C. Coleman, R. Grillot, J. Guarro,
D. Aldebert, P. Ambroise-Thomas, J. Cano, A. J. Carrillo-Munoz, J. Gene, C.
Pinel, D. A. Stevens, and D. J. Sullivan. 2000. Emerging pathogens. Med.
Mycol. 38:225–236.

50. Radford, S. A., E. M. Johnson, and D. W. Warnock. 1997. In vitro studies of
activity of voriconazole (UK-109,496), a new triazole antifungal agent,
against emerging and less-common mold pathogens. Antimicrob. Agents
Chemother. 41:841–843.

51. Revankar, S. G., J. E. Patterson, D. A. Sutton, R. Pullen, and M. G. Rinaldi.
2002. Disseminated phaeohyphomycosis: review of an emerging mycosis.
Clin. Infect. Dis. 34:467–476.

52. Salkin, I. F., C. R. Cooper, J. W. Bartges, M. E. Kemna, and M. G. Rinaldi.
1992. Scedosporium inflatum osteomyelitis in a dog. J. Clin. Microbiol. 30:
2797–2800.

53. National Committee for Clinical Laboratory Standards. 1998. Reference
method for broth dilution antifungal susceptibility testing of conidium-form-
ing filamentous fungi. Proposed standard M38-P. National Committee for
Clinical Laboratory Standards, Wayne, Pa.

54. Swerczek, T. W., J. M. Donahue, and R. J. Hunt. 2001. Scedosporium pro-
lificans infection associated with arthritis and osteomyelitis in a horse. J. Am.
Vet. Med. Assoc. 218:1800–1802.

55. Tapia, M., C. Richard, J. Baro, R. Salesa, J. Figols, F. Zurbano, and A.
Zubizarreta. 1994. Scedosporium inflatum infection in immunocompromised
haematological patients. Br. J. Haematol. 87:212–214.

56. Tirado-Miranda, R., J. Solera-Santos, J. C. Brasero, M. Haro-Estarriol, P.
Cascales-Sanchez, and J. B. Igualada. 2001. Septic arthritis due to Scedo-
sporium apiospermum: case report and review. J. Infect. 43:210–216.

57. Verweij, P. E., N. J. Cox, and J. F. G. M. Meis. 1997. Oral terbinafine for
treatment of pulmonary Pseudallescheria boydii infection refractory to itra-
conazole therapy. Eur. J. Clin. Microbiol. Infect. Dis. 16:26–28.

58. Walsh, T. J., and A. H. Groll. 1999. Emerging fungal pathogens: evolving
challenges to immunocompromised patients for the twenty-first century.
Transplant. Infect. Dis. 1:247–261.

59. Walsh, T. J., I. Lutsar, T. Driscoll, B. Dupont, M. Roden, P. Ghahramani, M.
Hodges, A. H. Groll, and J. R. Perfect. 2002. Voriconazole in the treatment
of aspergillosis, scedosporiosis, and other invasive fungal infections in chil-
dren. Pediatr. Infect. Dis. J. 21:240–248.

60. Walsh, T. J., J. Peter, D. A. McGough, A. W. Fothergill, M. G. Rinaldi, and
P. A. Pizzo. 1995. Activities of amphotericin B and antifungal azoles alone
and in combination against Pseudallescheria boydii. Antimicrob. Agents Che-
mother. 39:1361–1364.

61. Wilson, C. M., E. J. O’Rourke, M. R. McGinnis, and I. F. Salkin. 1990.
Scedosporium inflatum: clinical spectrum of a newly recognized pathogen.
J. Infect. Dis. 161:102–107.

62. Wood, G. M., J. G. McCormack, D. B. Muir, D. H. Ellis, M. F. Ridley, R.
Pritchard, and M. Harrison. 1992. Clinical features of human infection with
Scedosporium inflatum. Clin. Infect. Dis. 14:1027–1033.

VOL. 41, 2003 CASE REPORTS 3985


