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towards C management (63.5%, 787/1239). A  significant amount of that usage was 
directed towards C prophylaxis at both Hospital A and B (67.4% (234/347) and 75% 
(330/440), respectively). In addition, fluc usage directed towards empiric C manage-
ment was higher at Hospital A versus Hospital B (18.4% (64/347) versus 9.5% (42/440), 
respectively). Further patient data for the empiric C group is shown in Table 2.

Conclusion:   We report the results of a descriptive study that demonstrate that 
63.5% of fluc usage in adults at two academic medical centers in Arizona was directed 
for C management. In addition to traditional fluc targets for AS, our study highlights C 
prophylaxis in solid organ transplant recipients and empiric C management as AS targets 
in endemic regions. These targets are especially important due to the risk for selection of 
azole-resistant Candida species and invasive molds with increased antifungal exposure.
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Background:   A rapid and accurate diagnostic method for invasive fungal infec-
tions remains a critical clinical need. We recently reported a rapid molecular method 
for bacterial species identification directly from clinical samples that targets highly 
abundant ribosomal RNA on a multiplexed hybridization platform called NanoString. 
Here we report an adaptation of this assay that accurately distinguishes common 
fungal pathogens with limit of detection at a single yeast cell.

Methods:   Building on our bacterial approach, we computationally designed 
specific hybridization probes targeting species-specific variable regions of fungal 18S 
and 28S rRNA from 12 clinically relevant fungi: Aspergillus fumigatus, Cryptococcus 
neoformans, and 10 Candida species, including Candida auris. Following mechanical 

lysis of crude specimens, fungi were detected from laboratory culture or artificial cere-
brospinal fluid via multiplexed hybridization on a NanoString (Seattle, WA) instru-
ment which yielded results within 7 hours from sample collection. Assay sensitivity 
was probed using serial dilutions of lysed C. albicans in culture, and cell-equivalents 
were confirmed by plating.

Results:   Our hybridization probes targeting fungal rRNA specifically recognized 
all species tested to date: A. fumigatus, C. neoformans, and C. albicans with no cross-re-
activity (Fig 1a). Serial dilutions of C. albicans lysate demonstrated a limit of detection 
around 0.1 cell equivalents without rRNA amplification (Fig 1b), capitalizing on the 
intrinsic abundance of rRNA in fungal cells.

Figure 1.
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Conclusion:   We adapted a rapid, ultrasensitive hybridization-based diagnostic 
assay that has proven successful in bacteria, to fungi. Here we show the accurate detec-
tion of Aspergillus, Cryptococcus, and Candida species, including a computational de-
sign that will enable the distinction of 10 different Candida species, including C. auris, 
within hours from clinical specimen collection.
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Background:   Accurate detection and identification of invasive fungal pathogens 
relies on concordance of several complementary laboratory techniques, including 
fungal culture, serology, and histopathologic identification. Histopathologic stains 
such as the Gomori methenamine silver stain (GMS) are used to highlight fungal cell 
wall in tissue specimens. We sought to determine the diagnostic performance of histo-
pathology fungal stains as compared to fungal culture for diagnosis of invasive fungal 
tissue infection at tertiary medical centers with dissimilar patient populations.

Methods:   We performed a retrospective review of all surgical pathology speci-
mens with reported GMS results and concurrent fungal culture at Keck Medical Center 
(Keck) and Los Angeles County + USC Medical Center (LAC). Ratios of GMS diag-
nostic performance were compared using chi-squared analyses, with fungal culture as 
the gold standard for detection.

Results:   Of 1347 LAC surgical pathology specimens stained with GMS to 
evaluate for fungal infection, 229 (17.0%) had concurrent tissue specimens submit-
ted for fungal culture. Of 1546 Keck GMS-stained surgical pathology specimens, 358 
(23.2%) had concurrent tissue for fungal culture. GMS stain performance at LAC 
showed a sensitivity of 53.7% (95% CI: 37.4-69.3%) and specificity of 90.4% (95% CI: 
85.2-94.2%). At Keck, GMS showed a sensitivity of 64.1% (95% CI: 52.4-74.7%), speci-
ficity of 88.9% (95% CI: 84.7-92.4%), without significant difference in performance be-
tween sites, (p=0.27) and (p=0.62), respectively. Among filamentous fungi, GMS false 
negative frequency at LAC was 5.3% (10/190) and 4.0% (11/277) at Keck, without sig-
nificant difference (p=0.51). A subset of pathology reports suggested the fungus genus 
based on histologic morphology. Of 10 LAC pathology specimens with fungal genus 
specified, 2 (20.0%) reports gave the incorrect genus and 8/18 (44.4%) reports at Keck 
gave incorrect genus as per concurrent culture isolate result.

Table 1.  Diagnostic performance of GMS histopathology stain on surgical path-
ology specimens compared to tissue fungal culture at LAC and Keck Medical Centers 
from July 2015 through December 2018.

Conclusion:   GMS stain had low-to-moderate sensitivity when compared to 
fungal tissue culture. Increased submission of concurrent tissue for fungal culture is 
likely to improve detection. When genus level identification was attempted, fungal 
forms were incorrectly identified in about one-third of histopathology specimens.
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Background:   Candida glabrata is the second most common cause of invasive 
candidiasis in the United States. The echinocandin class of antifungals, including 
caspofungin has become the preferred therapy for invasive candidiasis due to C. gla-
brata and other species demonstrating decreased azole susceptibility. Caspofungin 
resistance has been uncommon, but reports suggest that the incidence is increasing, 
particularly among C. glabrata isolates. The dysbiosis associated with Clostridium dif-
ficile allows for overgrowth of Candida spp. However, the prevalence of C. glabrata in 
stool of C. difficile infection (CDI) patients is not well studied. Therefore, our objec-
tives were to investigate the incidence of potentially pathogenic species of C. glabrata 
in stool samples of CDI patients.

Methods:   We collected 1,241 Clostridioides difficile infection (CDI) patient stool 
samples from two large hospitals in Houston, Texas and enrich the samples in brain 
heart infusion (BHI) broth at 37C for 48-72 hours and then sub-cultured onto selective 
HardyChrom Candida agar and incubated at 37C for 48 to 72 hours. Characteristic 
Candida colonies were stocked in cryovials and kept at -80C for further analyses. 
Isolates were then identified by multiplex PCR. C. glabrata isolates were screened for 
caspofungin resistance on Muller-Hinton agar (with 8.0 ug/ml).

Results:   Overall, 14.8% (184/1241) samples were culture positive for Candida 
spp. The predominant species was C. glabrata (9.2 %) followed by C. albicans (2.3%), 

C. tropicalis (1.6%), C. parapsilosis (1.2%), C. krusei (0.6%) or not speciated (6.9%). The 
majority of C. glabrata isolates (70.2%; 80/114) were caspofungin resistant.

Conclusion:   The results of this study showed that colonization of C. glabrata is 
common in patients with CDI and could be a source of antifungal-resistant pathogens.
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Background:   Fungal infections in patients with hematologic malignancies are 
associated with high mortality. Primary antifungal prophylaxis has been shown to be 
a more effective strategy than treating a documented infection. This retrospective ana-
lysis aims to compare the rates of breakthrough invasive fungal infections in patients 
with acute myeloid leukemia (AML) who received induction chemotherapy and were 
prescribed voriconazole (Vori) or isavuconazonium (Isv) for primary antifungal 
prophylaxis.

The European Organization for Research and Treatment of Cancer/ Invasive Fungal 
Infection Cooperative Group and National Institute of Allergy and Infectious Diseases 
Mycoses Study Group criteria was used to categorize incidence of breakthrough inva-
sive fungal infections bIFI into ‘possible’, ‘probable’ or ‘definite’ groups who required 
treatment with liposomal amphotericin B, echinocandin, and/or different triazole.

Methods:   This is a single-center retrospective analysis of patients who under-
went induction chemotherapy for newly diagnosed AML. These patients received ei-
ther Vori or Isv sulfate as the primary antifungal prophylaxis at Moffitt Cancer Center 
between July 2017 and June 2019. Patients who were over 18 years old and received at 
least 10 days of uninterrupted primary antifungal prophylaxis with either Vori or Isv 
sulfate were included in the study. Patients with a history of stem cell or solid organ 
transplant, Human Immunodeficiency Virus, relapsed AML or who received system-
atic antifungal, other than fluconazole, therapy within 30 days to induction chemo-
therapy were excluded.

Results:   250 patients were screened for the study and out of which 118 patients 
met the above criteria. There was a 20.2% (18/89) break through rate of fungal infec-
tions in the Vori arm and 17.2% (5/29) in the Isv arm. In the Vori arm there were 15 
possible bIFIs, 3 probable bIFIs and 0 definite bIFIs. In the Isv arm there are 2 possible 
bIFIs, 2 probable bIFIs and 1 definite bIFIs.

Conclusion:   There is no significant statistical difference (Using the Fisher Exact 
test statistic p=1) between the Isv and Vori in patients who received these agents for 
primary fungal prophylaxis for induction chemotherapy for AML at Moffitt Cancer 
Center between July 2017 - June 2019.
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Background:   The incidence of invasive candidiasis secondary to non-albicans 
Candida species is on the rise. In Arizona, azoles are used for coccidioidomycosis 
treatment and prophylaxis in immunosuppressed population. Therefore, we intended 
to describe the characteristics and outcomes of non-albicans Candidemia in our area.

Methods:   We conducted an IRB approved multicenter study evaluating patients 
from October 1, 2017 to January 1, 2020. Patient demographics, medical history, pro-
cedures, antifungal use, and laboratory data were collected. Episode per patient was 
included in the statistical analysis.

Results:   In the study period, there were 145 patients with 151 candidemia epi-
sodes. For the episode-per-patient, median age was 51 (IQR 37-62), 45% were female, 
and 86% were Caucasian. 10% had a history of transplantation (40% HSCT and 60% 
SOT), and 22.5% had a history of cancer. 78% had another concomitant systemic in-
fection. 4/80 (5%) and 12/102 (12%) had infective endocarditis. Only 5 (3.3%) had a 
history of coccidioidomycosis and 37 (24.5%) had exposure to azole therapy in the 
prior 3 months. 60% of the candidemia episodes were due to non-albicans Candida 
species, 27/37 (73%) had a prior history of azole therapy, 12/15 (80%) were trans-
plant recipients, and 23/34 (80%) had cancer. The majority (71%) of patients initially 
received an echinocandin without a significant difference in mortality. Of all the ad-
mission episodes, there were 45/151 (29%) deaths and 7/151 (4.5%) were discharged to 
hospice. Not removing central catheters was associated with 60% of deaths (P=0.002). 
Infectious diseases consult was associated with lower mortality (OR 0.25, 95% CI 
0.087-0 .70) and higher rates of catheter removal (OR 8, 95% 2.2-29.5). There was no 
difference in mortality between non-albicans versus albicans Candidemia (28.6% vs. 
32%, P=0.7).

Conclusion:   Our study found higher rates of non-albicans Candidemia that are 
more eminent in transplant recipients and those with prior azole use, but this was not 
statistically significant. The removal of the central line and ID consultations was associ-
ated with a significant reduction in mortality. In Coccidioidomycosis endemic regions, 


