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determined with a hemocytometer and verified by plate
counts, into a liquid medium, synthetic amino acid medium-
fungal (GIBCO Laboratories, Grand Island, N.Y.), incuba-
tion at 35°C, and visible determination of MIC and minimum
lethal concentrations (MLCs) (6). The antifungal antimicro-
bial agents tested at the first institution were amphotericin B,
5-fluorocytosine, and miconazole, while those tested at the
second institution were amphotericin B, 5-fluorocytosine,
miconazole, and ketoconazole. Antifungal agents were dis-
solved in the medium used for testing; appropriate control
organisms were included with each test run.

RESULTS
Description of the causative fungus. Macroscopic and mi-

croscopic descriptions are based on isolates grown on potato
flakes agar at 25°C. Colonial growth was relatively slow;
e.g., colonies were 3 to 4 cm in diameter after 14 days of
incubation. Colonies were initially mucoid and somewhat
yeast like, becoming more leathery with age. Young colonies
were yellow-beige in color, later becoming centrally brown
due to the formation of chlamydoconidia (Fig. 1).
Conidiophores were generally simple, smooth, and mainly
hyaline in color. Conidiogenous cells were cylindrical
adelophialides (reduced phialides that are not delimited from
the subtending intercalary hyphal cell by a basal septum) (4).
The tips of the phialides were conically tapering and pos-
sessed distinct collarettes. Conidia were hyaline, nonsep-
tate, and smooth walled. Conidia tended not to be united as
"heads" at the tips of the adelophialides. Germination was
frequently observed from mature phialoconidia. In mature
cultures, the presence of dematiaceous chlamydoconidia
was very common (Fig. 2). Confirmation of species identity
was kindly provided by W. Gams (Centraalbureau voor
Schimmelcultures, Baarn, The Netherlands) and M. R.
McGinnis (North Carolina Memorial Hospital, Chapel Hill,
N.C.). The strain is maintained as living cultures 82-72 and
83-3 (Department of Pathology, University of Texas Health
Science Center at San Antonio).

Serological studies. Rocket electrophoresis of L. mutabilis
against the patient's acute and convalescent sera revealed
positive precipitin lines. Whereas the acute sera yielded a
single tall precipitin "rocket," indicating a relatively low
level of specific humoral antibody, the convalescent serum
taken 6 weeks later yielded two precipitin rockets. In addi-
tion to the single faint rocket observed in the acute serum
specimen, a second intense shorter rocket was observed in
the convalescent serum sample, indicating an increase in the
antibody level in response to the Lecythophora sp. Im-
munoelectrophoresis of the C. albicans control against the
patient sera revealed no visible precipitin. The peritoneal
fluid sample from December 1982 also demonstrated
precipitins to L. mutabilis. Although no control antiserum
for this organism was available as a positive control, these
results indicate that there was a dramatic qualitative increase
in antibodies against L. mutabilis in this patient.

In vitro susceptibility studies. Results of in vitro antifungal
susceptibility tests are shown in Table 1. Data obtained at
the University of Washington Clinical Microbiology Labo-
ratories suggested resistance of the L. mutabilis isolate to
5-fluorocytosine and amphotericin B, whereas the MIC of
miconazole (3.1 ,ug/ml) indicated susceptibility. These re-
sults were obtained by an agar dilution technique conducted
in yeast nitrogen base medium by using spectrophoto-
metrically prepared inocula. Results generated at Montana
State University indicated resistance of the organism to
5-fluorocytosine and miconazole, whereas the MIC of

FIG. 1. Maturing L. mutabilis colony showing the central brown
color due to the formation of chlamydoconidia.

amphotericin B indicated susceptibility. The method of
testing at the latter institution was a macrobroth dilution
method using a liquid synthetic medium (synthetic amino
acid medium-fungal) with an inoculum of 104 conidia per ml.
The disparity in the results obtained between the two institu-
tions, although a matter of clinical concern, was not surpris-
ing or unexpected and is addressed below.

DISCUSSION
The patient described here developed peritonitis caused

by a fungus, L. mutabilis, which has been very rarely
implicated as an agent of human disease. Treatment with
oral ketoconazole, intraperitoneal miconazole, and catheter
replacement resulted in marked clinical improvement. How-
ever, relapse was documented after completion of antifungal
therapy, and necessitated the termination of peritoneal di-
alysis with conversion to hemodialysis.

L. mutabilis is classified in a group of molds which has
recently undergone considerable study and taxonomic revi-
sion (4). This fungus and related species present difficulties
for clinical laboratory personnel, since these organisms are
seldom discussed in the arena of classic medical mycology.
These organisms exhibit morphologic features and taxo-
nomic nuances presenting difficulties to even those investi-
gators most familiar with this group of molds. Identification
of these Hyphomycetes may be best accomplished by con-
sultation with mycologists possessing expertise with these
fungi.

In this patient, diagnosis of the mycotic nature of the
disease was difficult. Only one of three cultures obtained
before initial treatment with imidazole antifungal agents was
positive. The difficulty in isolating this organism may be
similar to that of systemic candidiasis, in which blood
cultures are often negative (2, 14). Documentation of infec-
tion in this case was verified by a repeat recovery of L.
mutabilis at the time of relapse and by demonstration of
serum precipitins in the presence of negative controls.
The development of peritoneal eosinophilia during treat-
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FIG. 2. Micrograph showing (A) dematiaceous chlamydoconidia forming from an immature adelophialide and (B) mature adelophialide
with a distinct collarette (magnification, x250).

ment suggests an allergic hypersensitivity response (5, 20).
Peritoneal eosinophilia has been reported in a patient receiv-
ing intraperitoneal miconazole (10). Although miconazole
could be the sensitizing agent, the maximum eosinophilia in
the case reported here was noted 6 weeks after termination
of therapy. It is interesting that we have not seen peritoneal
eosinophilia in four additional patients we have treated with
intraperitoneal miconazole and oral ketoconazole (un-
published observations).
The discrepancy in the results of antifungal susceptibility

testing between the two laboratories is not uncommon. In
vitro antifungal susceptibility testing is at present un-
standardized. Differences in test methodologies, inoculum,
concentrations and forms, and media used, as well as a
variety of other factors, are known to influence in vitro
results (6, 11, 12). The imidazoles are notoriously influenced
by test methods (12). Hence, the data presented in Table 1
reflect this variation and serve to underscore the lack of
standardization in this area of laboratory medicine. Even
more problematic and of greater significance is the lack of
correlation of in vitro data with the outcome of therapeutic
response. Although laboratory evaluation of antifungal drugs
results in the generation of values listing quantitative MICs
and MLCs, the numbers may bear little relevance to patient
care. We feel that at present there are no strictly right or
wrong susceptibility values when contrasting data generated
in different laboratories by various methods. Rather, further
research is needed to prospeçtively correlate in vitro values
with the outcome of treatment of experimental mycotic

infections and, when possible and appropriate, with human
mycoses. Research efforts continue in reference laboratories
to provide a standardized, reproducible methodology.

Fungal peritonitis is associated with significant morbidity
(7). Intraperitoneal amphotericin is poorly tolerated due to
infusion-related abdominal pain, and a mycologic cure often
requires the discontinuation of peritoneal dialysis (17;
Johnson et al., in press). Removal of the infected cathether
is critical for therapeutic success, as certain fungi can
actually invade the silastic matrix (10). Recently, we man-
aged fungal peritonitis with catheter replacement in conjunc-
tion with a course of oral ketoconazole and intraperitoneal
miconazole (Johnson et al., in press). Of five patients thus
far treated by using this regimen, only the patient reported
here has not been able to continue peritoneal dialysis.
The significance of rarely isolated and uncommon fungi,

both yeasts and molds, as agents of human disease is
genuine. Undoubtedly, clinicians and microbiologists will
encounter L. mutabilis and related organisms with increas-
ing frequency in contemporary medicine.
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