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Abstract This case report discusses a patient with
sickle cell disease who presented with fungemia from
Pichia anomala (teleomorph: Candida pelliculosa).
The organism was identified as P. anomala by
MALDI-TOF VITEK mass spectrometry and VITEK
2 yeast identification card. Pichia anomala should be
considered in sickle cell patients with recurrent
fungemia.
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Brief Report

In June 2012, a 21-year-old man presented to Grady
Memorial Hospital Sickle Cell Center with fever,
shortness of breath at rest, and back pain. The patient
was known to have sickle cell disease with a history of
priapism and avascular necrosis of the right hip. The
patient had been recently admitted on multiple occa-
sions to the Sickle Cell Center for pain crises of
increasing severity and was seen regularly by the
Sickle Cell Clinic for typical maintenance and outpa-
tient titration of his pain regimen. Four months prior to
this admission, the patient had a permanent intrave-
nous access device placed. Two months prior to this
admission, the patient had been admitted to the medical
intensive care unit at Grady Memorial Hospital for
acute chest syndrome. One month prior to admission,
the patient had been admitted at this hospital for sickle
cell pain crisis, and blood cultures were obtained. One
of two set of blood culture from BacT/ALERT 3D
system (bioMerieux, Durham, NC) was positive. The
organism isolated from FAN aerobic blood culture
bottle was identified as Candida pelliculosa but
reported as Candida non-albicans in the laboratory
information system (LIS) at Grady Memorial Hospital.
The identification by VITEK?2 yeast identification card
(bioMerieux) was very good at 95 %. The isolate was
further identified as Pichia anomala/ciferrii by using
Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) VITEK
system by bioMerieux. The confidence level was at
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81.1 %. P. anomala is a teleomorph of Candida
pelliculosa. Susceptibility testing was not performed
on this isolate. The permanent catheter was removed
and multiple diagnostic studies were performed
including transesophageal echocardiogram, but no
clear source of infection was identified. The patient
returned home to complete a 14-day course of oral
fluconazole.

Three days before admission to the hospital, the
patient began experiencing recurrent low back pain
which was typical of his sickle cell pain crises. Two
days prior to admission, the patient developed short-
ness of breath, fever, and shaking chills. Finally, he
came to the Grady Memorial Hospital emergency
department because of worsening pain and respiratory
distress. The patient also reported a 2-week history of
night sweats but noted compliance with his earlier
outpatient regimen of fluconazole.

On physical exam, the patient had a 3/6 systolic
ejection murmur loudest over the left upper sternal
border and also had bilateral crackles in the lower lung
fields with egophony noted in the right lower lobe.
Laboratory data were as follows: white blood cell
count 11,200/uL, hemoglobin 6.8 gm/dL, platelet
count 345,000/pL, sodium 136 meq/L, potassium
3.7 meq/L, glucose 98 mg/dL, creatinine 1.0 mg/dL,
absolute reticulocyte count 225,000/pL, and reticulo-
cyte 10.4 %. A portable one view chest X-ray revealed
a hazy density in the left mid-lung zone, consistent
with pulmonary infection. Blood cultures were
obtained. The patient was started on vancomycin and
piperacillin-tazobactam.

On the second day of hospitalization, a computed
tomography (CT) scan was performed revealing
bibasilar bronchocentric consolidative opacities with
diffuse ground glass concerning for bronchopulmo-
nary pneumonia/acute chest syndrome (Fig. 1). On the
fifth day of hospitalization, the blood cultures were
positive for yeast. The Infectious Disease service was
consulted, and the patient was started on micafungin.
Blood cultures obtained on therapy were positive for
yeast; a transesophageal echocardiogram revealed no
evidence of valvular vegetations. Only the FAN
aerobic bottles cultured in the BacT/ALERT 3D
system were positive. Dilated fundoscopic exam,
performed on the eighth day of hospitalization, did
not demonstrate any evidence of ocular involvement
of the fungemia, and colonoscopy performed during
hospitalization did not reveal any inflammation or
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masses. Isolates from positive blood cultures were
identified by using the MALDI-TOF VITEK MS
(VMS) as P. anomala/ciferrii with confidence level at
79.2-99.9 %. As MALDI-TOF VMS testing has been
used routinely in the clinical laboratory as reported as
preliminary result, speciation on the yeast revealed
that it was reported as Pichia species in LIS, as
opposed to Candida non-albican. The identification of
the isolate was confirmed by outside laboratory (Quest
Diagnostic/Nichols, Chantilly, VA) as well. By using
the broth microdilution method for antifungal suscep-
tibility testing, specifically by using the YeastOne
(#YO-9) panel (Thermo Fisher Scientific TREK
Diagnostic Systems, Cleveland, OH), the isolate was
found to have a minimum inhibitory concentration
(MIC) to micafungin of 0.12 pg/ml, caspofungin at
0.25 pg/ml, and an MIC to fluconazole of 8 pg/ml
(Fig. 2).

Blood cultures from the seventh day of hospital-
ization did not reveal any further microorganism
growth. Further questioning of the patient revealed
that he regularly consumed organic yogurt smoothies.
A peripherally inserted central catheter was placed on
the sixteenth day of admission, and the patient was
returned home to complete 6 weeks of micafungin
therapy given concerns for occult endovascular infec-
tion given that his blood cultures had been persistently
positive initially while on treatment. Although Pichia
species are often found in raw milk and cheese, we are

Fig. 1 Computed tomography scan of the chest with contrast
from the second day of admission showing bibasilar broncho-
centric consolidative opacities with diffuse ground glass
concerning for bronchopulmonary pneumonia or acute chest
syndrome and a prominent main pulmonary artery which may be
seen with sickle cell disease secondary to high flow state
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Fig. 2 MALDI-TOF VITEK MS Spectrum analysis of the organism identified P. anomala/ciferrii with confidence level at from 79.2 to
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not aware of any cases of P. anomala fungemia from
ingestion of raw milk and yogurt.

Pichia anomala and its teleomorph C. pelliculosa has
been documented as a pathogen in pediatric patients. P.
anomala has been well described as causing serious
nosocomial infections in newborn and severely immu-
nocompromised children [1-3]. Risk factors associated
with infection from P. anomala include central venous
catheter placement and total parenteral nutrition [1, 3].
P. anomala fungemia has also been described in
immunocompromised adult patient population includ-
ing patients receiving chemotherapy [4, 5] and bone
marrow transplant patients [5, 6]. All of these adult cases
were associated with a chronic indwelling catheter and/
or central venous catheter use [4, 6, 7]. There are also
isolated case reports of P. anomala causing fungal
arthritis in a diabetic patient [8], fungal keratitis in a
patient with systemic lupus erythematosus [9], and a
urinary tract infection following cadaveric kidney
transplant [10]. Candida pelliculosa has been described
in isolated case reports as causing dacryocystitis after
penetrating keratoplasty [11], fungemia following car-
diac surgery [12], and fungemia in the setting of
necrotizing pancreatitis [13].

The literature on the susceptibilities of P. anomala
are limited, though based on the susceptibility profiles of
most isolates, it appears to be most similar to that of

Candida glabrata [14]. The initial reports by Klein et al.
[5] noted that P. anomala was susceptible to Ampho-
tericin B. A series of case reports by Chitasombat
describes 1 isolates of P. anomala that was susceptible
to the azoles, amphotericin B, and echinocandins [4].
Finally, da Matta et al. [14] were able to publish the
largest susceptibility profile of P. anomala isolates from
patients presenting with nosocomial fungemia. They
reported MICs of 16, 1, 0.5, 0.25, and 1 to fluconazole,
itraconazole, voriconazole, caspofungin, and Ampho-
tericin B, respectively. An additional case report by
Krcmery et al. described 3 C. pelliculosa isolates
following cardiac surgery with MICs of >4 and >32 to
voriconazole and fluconazole, respectively [12]. The P.
anomala isolate appeared to be more susceptible than
those noted in the literature with a slightly lower MIC to
fluconazole and caspofungin.

Pichia (Hansenula) anomala recently underwent a
renaming to Wickerhamomyces anomalus [15]. Under
the traditional classification system of glucose fermen-
tation, nitrate assimilation, and ascospore morphology,
the genus Pichia included nearly 100 species which
represented about 20 % of known ascomycetous yeasts
[15]. The traditional diagnosis of the genus Pichia,
based on phenotype, included the following: (1) mul-
tilateral budding on a narrow base, (2) presence or
absence of hyphae and pseudohyphae, (3) ascospores
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that may be hat shaped, hemispheroidal, or spherical
with or without a ledge, (4) sugars may be fermented and
(5) nitrate is utilized by some species as a sole source of
nitrogen [15]. Following the advent of genomic
sequencing, there have been major changes in the
classification of yeasts which has allowed mycologists
to group yeasts based on their phylogenetic relatedness.
The decision was made to conserve the name ‘anom-
alus’ based on the fact that it was so widely used.
However, justification for the conservation of the genus
Hansenula was less robust as many of the species
formerly classified in Hansenula and Pichia were now
resolved into four major clades from multigene phylo-
genetic analysis, one of which is Wickerhamomyces.
The teleomorph form C. pelliculosa is also known under
the heterotypic synonym of Candida beverwijkiae [16],
having undergone a renaming of its own in 1965;
however, the current medical literature prefers the 1925
name of C. pelliculosa as all current case reports and
reports of outbreak are listed under that nomenclature.
After searching the literature, there are currently no
documented cases of P. anomala causing fungemia in
the sickle cell population. Although no source was
identified, we postulate that the patient’s fungemia at
the time of admission represented the same entity that
was previously grown on the prior admission given the
dosage of the fluconazole therapy and the relatively
high fluconazole MIC (8 pg/ml) of the organism
grown on the current admission. The patient possessed
the risk factor of an indwelling intravenous catheter at
the time of the initial fungemia. For the 1-month
period following the removal of the catheter, it is
likely that the patient had a persistent, subclinical
fungemia. Alternatively, if this episode of fungemia
represented an entirely new infection, then it would
represent a case of P. anomala fungemia in the
absence of a chronic indwelling intravenous catheter
with no source other than yogurt ingestion. Our case
report demonstrates the continued importance of
organism identification and differentiation of ascomy-
cetous yeast species, specifically in high risk patient
populations such as those with total parenteral nutri-
tion, chronic indwelling intravenous access, and
compromised immune systems. With a growing
number of fungal pathogens in these patient popula-
tions that are not reliably sensitive to azoles [5], it is
increasingly necessary to cultivate a healthy suspicion
for azole-resistant Candida species and non-Candida
organisms that require further susceptibility testing.
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