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Saprochaete clavata (Geotrichum clavatum) septicemia in a
patient with multiple myeloma; An emerging case from
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Background and Purpose: Invasive fungal infections (IFI) are life-threatening and can
be seen in immuno-compromised patients with malignancy, those who undergo
chemotherapy, or transplant recipients. The Candida and Aspergillus species are the
most common IFI agents; however, infections can also be caused by rare fungal species.
This case report is about a bloodstream infection due to Saprochaete clavata (formerly
known as Geotrichum clavatum) in a woman with multiple myeloma.

Case report: A 59-years-old woman suffered from fever, widespread rashes, and
diarrhea after an autologous bone marrow transplantation. Peripheral blood cultures were
taken from the patient and sent to the microbiology laboratory. Cultures grew white to
cream-colored cottony colonies. Moreover, septate and branched hyphae and
arthroconidia were seen under a microscope by lactophenol blue staining. The fungi
colonies were identified by Maldi Biotyper 3. 1. (manufactured by Bruker Daltonics,
USA) as S. clavata (G. clavatum) with a reliable score. Antifungal susceptibility test was
carried out by the concentration gradient strip Etest method. Minimal inhibitory
concentrations of Amphotericin B, fluconazole, voriconazole, posaconazole, and
anidulafungin were determined as 4, 3, 0.125, 0.125, and > 32 mg/dL, respectively.
Despite amphotericin B treatment, the patient died three days after the identification of
the fungi.

Conclusion: The IFIs are serious conditions that have high mortality rates. In the current
case report, we aimed to draw attention to S. clavata which is a rare fungal agent.
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Introduction

aprochaete (formerly known as Geotrichum)

species are arthroconidial yeasts belonging

to the Endomycetales family of Ascomycota

phylum. The Saprochaete species are
referred to as yeast-like fungi since their colonies are
similar to yeast; however, they produce hyphae-like
mold. Some species of Saprochaete are parts of
human respiratory, intestinal, and skin microbiota;
therefore, they have been isolated from human
sputum and faeces [ 1].

Saprochaete species may cause opportunistic
infections in immuno-compromised hosts which are
referred to as geotrichosis. Unlike the infections caused
by aspergillus and Candida, Saprochaete species
infections are uncommon and have been exclusively
reported in immuno-compromised or hematological
malignancy patients. Saprochaete capitate and

Saprochaete clavata are the most frequently identified
Saprochaetespecies in humans [2-5].

Saprochaete species have fairly typical hyphae and
arthroconidia which are barrel-shaped and rectangular
or rounded at the ends. Optimal growth temperature of
Saprochaete species is 25°C, and most strains either do
not grow at all or grow weakly at 37°C[ 1]. A
bloodstream infection caused by S. clavata after
autologous bone marrow transplantation (ABMT) in a
patient with Multiple Myeloma is reported in this
study.

Case report

A 59-year-old female with multiple myeloma was
admitted to the Department Of Internal Medicine at
Dicle University Hospital for ABMT. The BMT unit
was equipped with HEPA system. The patient had
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fever episodes after ABMT and empirical therapy with
meropenem and vancomycin was started according
to the Infectious Diseases Society of America
recommendations for high-risk patients which required
hospitalization [6].

The patient also suffered from generalized
petechiae, abundant diarrhea, orbital erythema, and
vision loss in her left eye. It should be noted that the
eye symptoms began the day after hospitalization.
Orbital examination revealed conjunctival hemorrhage,
orbital edema, and necrosis in the nasal area.
Moreover, there was no growth in nasal tissue culture.
Results of abdominal computerized tomography
revealed diffuse edema in the abdomen. Fluconazole
and metronidazole were added to treatment for
persistent fever, considering anaerobic or yeast
infection.

It is noteworthy that the patient had diabetes
mellitus for 20 years. The laboratory tests revealed
pancytopenia; besides, white blood cell, red blood cell,
platelet, and hemoglobin counts were 120/Ml1 (4,600-
10,200), 2790/ul (4,040- 6,130), 35040/ul (142,000-

Figure 1 A. S. clavata colonies on Sheep Blood Agar

424,000), and 5.58 g/DI (12.2-18.1), respectively. It
should be mentioned that neutropenia continued until
the death of the patient. In addition, C-reactive protein,
sedimentation, and procalcitonin levels were high as
28.7mg/dl (0-0,5), 70 mm/h (0-20), and 40 ng/ml (0-0,
12), respectively.

After persistent fever episodes, fluconazole was
switched to anidulafungin. Blood samples were
cultured in BACTEC Plus Aerobic/F bottles and
processed by the BACTEC FX (manufactured
by Becton Dickinson, USA) automated system.
Subcultures were performed on 5% sheep blood agar
(SBA), and Sabouraud dextrose agar (SDA) media
after positive signaling and microscopic examination of
the BACTEC bottles. White to cream cottony colonies
grew after 24 h of incubation on SBA and SDA. Gram
staining of the colonies revealed septate and branched
hyphae and arthroconidia (Figure 1 A, B, C).

The isolate was identified as S. clavata (G.
clavatum) by MALDI Biotyper 3.1 (manufactured by
Bruker Daltonics, USA) with a score of 2.34 (>2
scores are reliable at species level). Anidulafungin

Figure 1 C. Gram staining of S. clavata hyphae and arthroconidiae
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Figure 1 D. Antifungal susceptibility testing of S. clavata on RPMI
agar medium

(50mg/day) was switched to liposomal amphotericin
B(300mg/day) after fungal identification. Indirect tests
of mannan, beta-D-glucan, galactomannan could not be
performed for IFI monitoring as they were not
available in our laboratory.

Antifungal susceptibility test (AFST) of the isolate
was performed by gradient test method using E-test
strips (manufactured by Hi Media, India) on Roswell
Park Memorial Institute agar. Minimum inhibitory
concentrations (MIC) of amphotericin B, fluconazole,
voriconazole, posaconazole, and anidulafungin were
found to be 4, 3, 0.125, 0.125, and >32 mg/dl,
respectively (Figure 1 D). The patient died of sepsis
and multiple organ failure before the determination of
the sensitivity test results.

Discussion

Prolonged corticosteroid therapy, immune-
suppressive treatment, hematological malignancies,
and prolonged broad-spectrum antibiotic therapies have
been reported as the risk factors for invasive fungal
infections [3, 7]. Unlike other reported cases, the patient
in our case had multiple myeloma, not leukemia. Due to
ABMT and neutropenia, this patient was likely to be
susceptible to invasive fungal infections similar to
previously reported cases [2, 8-10].

Candida and Aspergillus species are the most
common causes of IFls, while Rhodotorula,
Trichosporon,  Saccharomyces  cerevisiae, and
Geotrichum species rarely cause IFI [7]. Among
Geotrichum species, G. capitatum is the most common
cause of systemic human infection[2, 3]. According to
the results of previous studies, during the same period,
there were about 100 cases of G. capitatum infection
which were more than the number of cases infected
with S. clavata [4, 5, 8, 11, 12]. In a study based on the
FungiScope™ data during2004-2016 on 505 rare IFI
cases,14 and5 S. capitatum and S. clavata cases
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infection cases were reported, respectively [9]. Current
number of S. clavata cases on the FungiScope™
registry is 12, including two cases in 2017 [13].

In a retrospective study about S. clavata infections,
Buchta et al. reported colonization and IFI in 48 and 6
patients in the Hemato-Oncology Department of a
teaching hospital [10]. Over the past five years, the
number of S. clavata-related infections, including
FungiScope™ data, has reached about 80 cases [4, 10,
13-15].

Blood culture is crucial for the diagnosis of IFI
caused by S. clavata as it allows both identification of
isolates and antifungal susceptibility testing. All 12
cases of the FungiScope™ registry had blood culture
positivity while polymerase chain reaction positivity
was reported in only two cases[13]. Buchta et al. also
revealed that the diagnosis of all six patients was based
on a positive blood culture [10].

The first S. clavata infection was reported in two
neutropenic leukemia patients in Italy by Lacroix et al.
in 2007 [12]. Subsequently, Picard et al. reported three
fatal cases of S. clavata infection in a French hospital.
All three cases were acute myeloid leukemia (AML)
patients receiving second-line empirical antibiotherapy
for febrile neutropenia and antifungal prophylaxis.
Similar to our case, the patients died despite antifungal
treatments [11]. The S. clavata infection generally
occurs in patients with hematological malignancies,
such as AML [8, 11, 12].

Camus et al. reported the case of another patient
with AML who developed S. clavata sepsis in France.
They found that S. clavata, as a member of intestinal
microbiota, led to peritonitis followed by sepsis, liver
disfunction, and multiorgan failure. They reported that
the above-mentioned patient responded to voriconazole
treatment [8]. Our patient suffered from vision loss and
retinal hemorrhage, and to our knowledge, there was
no evidence of S. clavata-related retinitis in the
literature.

Advanced diagnostic techniques, such as mass
spectrometry and molecular methods, may have
contributed to the increasing number of S. clavata
infections. Moreover, databases of mass spectrometry
systems are crucial in the differentiation of
Saprochaete species. Vitek-2 and older databases fail
to distinguish S. clavata from S. capitatum, while
Maldi Biotyper 3.1 successfully identifies both
Saprochaete species [9, 16, 17]. In the current case, the
isolate was identified by Maldi Biotyper 3.1.

Antifungal breakpoint levels have not yet been
established in the guidelines as there are not enough
studies on Saprochaete species [18]. In a study about
an outbreak of S. clavata sepsis, Lo Cascio et al.
reported that all seven isolates showed high MIC levels
to fluconazole and echinocandins and low MIC levels
to voriconazole and flucytosine [19].

A report about FungiScope™ registry cases
revealed that all five isolates of S. clavata showed
high (>32 mg/L) MICs to caspofungin [9]. Previous
case reports have indicated that S. clavata
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was resistant to echinocandins and sensitive to
voriconazole in AFST [2, 5, 8, 10, 12]. In addition,
voriconazole and/or liposomal amphotericin B
treatments were reported as the most successful ones
[8, 9, 14, 20]. In the current report, S. clavata infection
developed while the patient was receiving fluconazole
treatment. Fluconazole was changed to anidulafungin
due to persistent fever episodes; moreover,
anidulafungin was switched to amphotericin B after
the identification of S. clavata. The MICs of all tested
medications were found to be far more above the
sensitivity limits based on the European Committee on
Antimicrobial Susceptibility Testing for common
Candida species[18]. The patient died of sepsis and
multiple organ failure just before the conclusion of the
susceptibility test was.

Conclusion

The IFIs are serious conditions that have high
mortality rates. In the current case report, we aimed to
draw attention to S. clavata which is a rare fungal
agent. The S. clavata was found to be resistant to the
tested antifungals; therefore, the patient died shortly
after the infection. However, rapid identification of the
yeasts and early initiation of proper treatment can save
the lives of IFI patients.
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