Azole Resistance In Candida glabrata Clinical Isolates from Global
Surveillance Is Associated with Efflux Overexpression

Introduction

. Candida glabrata Is the second most common Candida
species causing human infections, only after Candida
albicans.

. Azole resistance among C. glabrata has been reported to be
as high as 10%.

. The SENTRY Antifungal Surveillance Program documented
an increase of 8.6% to 10.1% in fluconazole-resistant
C. 8labrata isolates from 1996 to 2014.

. Azole resistance can arise during therapy due to induction of
overexpression of efflux pumps.

. Alterations in ERG11, the target of azole agents, have also
been described in C. glabrata.

. In this study, we evaluated azole resistance mechanisms
and epidemiology of fluconazole-resistant C. glabrata
isolates in the SENTRY Program during 2018 and 2019.

Vlaterials and Methods

. A total of 2,992 invasive fungal, consecutive, and non-
duplicated clinical isolates were collected during 2018
and 2019 as part of a global surveillance initiative in
68 hospitals located in 28 countries.

— Isolates were identified using matrix-assisted laser
desorption ionization-time of flight mass spectrometry and
molecular methods.

. Susceptibility testing was performed for using the
Clinical and Laboratory Standards Institute (CLSI) broth
microdilution reference method.

— CLSI M60 (2017) clinical breakpoints and CLSI M59
(2016) epidemiologic cutoff values (ECVs) were applied.

. Quality control was performed as recommended in CLSI
M60 (2017) guidelines.

— All results were within established ranges.

. C. 8labrata isolates displaying resistance to fluconazole
were submitted to whole genome sequencing on a MiSeq
Sequencer (lllumina, San Diego, CA, USA).

— ERG11, MDR1, and CDR1 sequences were analysed
and compared to those of C. glabrata ATCC 60032 and
C. glabrata ATCC 93330.

. The expression of ERG11, CDR1, and MDR1 was determined
by quantitative real-time PCR (gqRT-PCR) using high quality
DNA-free mRNA preparations.

— Relative quantification of target genes was performed in
triplicate by normalization to an endogenous reference
gene (189S).

— Transcription levels were considered significantly different
If a 10-fold difference was noted compared to C. glabrata
ATCC MYA2950.

ECCMID 2021, July 9-12, 2021

Results

. Fluconazole resistance was noted among 34 (6.1%) of the
501 C. glabrata isolates collected worldwide.

— Fluconazole resistance varied geographically from 0% in
Latin America to 2.7% in Asia-Pacific, 5.9% in Europe, and
8.1% in North America (Figure 1).

. Sixteen (16/34; 47.1%) of the fluconazole-resistant
C. 8labrata isolates were recovered in US hospitals.

. All fluconazole-resistant C. glabrata isolates were non-
wild type for voriconazole, 24/34 were non-wild type to
posaconazole, but only 2 were non-wild type to itraconazole.

— Isavuconazole MIC values ranged from 0.25 to >4 mg/L.

. Fourteen different sequence types (ST) were noted among
fluconazole-resistant C. glabrata isolates (Table 1).

— The most common ST was ST3 (nh = 7), which was
observed in 2 countries: Spain and the US.

— ST7 or the single locus variant ST200 (n = 5) was noted in
5 countries.

— ST6 isolates (n = 4) was noted In 2 countries: Slovenia
and Spain.

. All isolates displayed wildtype sequences for ERG11 and
ERGS.

. CDR1 overexpressed 10X to 85X among 20 fluconazole-
resistant C. glabrata isolates (Table 1).

— Two isolates displayed a modest increase in the CDR1
expression of 5X and 8X the control.

. Eighteen isolates overexpressed CDR2 (>10X).

. Eight isolates had CDR2 expression rates ranging from 5X to
OX the control.

. Fourteen isolates showed an increase in the expression of
CDR1 and CDR2.

. Fourteen isolates showed Gain of function (GoF) alterations
in transcription factor PDR1 (Table 1).

. All iIsolates displayed a basal expression of SNQ2 and
ERG11.

. Only 1 isolate from Korea did not have a resistance
mechanism identified.

. Ten isolates belonging to STs 2, 7, 8, 11, and 200 had a
MSH2 mutator genotype (V239L).

. Four (11.8%) isolates that were non-susceptible to one
or more echinocandins that had a FKS2 HS1 alteration
(2 S663P and 2 F659Y/del) (Table 1).

Figure 1 Fluconazole resistance rates of C. glabrata from a global surveillance study
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Table 1 Susceptibility profiles and genetic characteristics of fluconazole-resistant C. glabrata
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@ Alterations in bold are GoF alterations described by Ferrari et al. (2009)

Conclusions

. Fluconazole resistance among C. glabrata was higher In
North America than other regions.

— These I1solates were not observed in Latin America.

. Overexpression of CDR1 and/or CDR2 was noted in 33 of
34 isolates evaluated.

. PDR1 alterations associated to GoF were noted Iin 14 isolates.

. As azole resistance in C. glabrata is a product of selective
pressure, the finding that just a few STs were prevalent
among geographically-diverse fluconazole-resistant
C. 8labrata isolates suggests that certain STs could develop
resistance more frequently.
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