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Why Patients Fail Antimicrobial Therapy
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ANTIFUNGAL DRUG RESISTA

Resistance is best defined as clinical failure following
drug therapy due to organisms that are refractory to
drugs at a therapeutic dosage.

Resistance occurs with all antifungal agents, but
resistance to triazole and echinocandin drugs is the
most clinically significant, and strains resistant to
multiple drug classes have emerged

What are the current trends and underlying gen
mechanismghat conferacquired drug resistance”
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Global view of echinocandin and azole susceptibility (ECVs) among
Candida

North America Europe
1% Ig
£ -1
2z 40 B 40|
=42 SR
ER R
80 3 § &
g § LB
* 20 § * 20
17 v 0 rapsioslsC.
(260) (ml (42) ( (m) S (55)
oq-mm (number of isolates) Orglnum (number of isolates)

Antifungal agents

Echinocandins
M Anidulafungin ~
1 Caspofungin / 83 Caspofungin wild type
W Micafungin
Azoles

I Fluconazole
W Voriconazole / B8 Voriconazole wild type
Amphotericin B wild type

2,809 Candidappisolates collected in 29
countries worldwide in 2014 and 2015

HITIEIIIEIEE
| ETE I B 8|

(66) (67)
Organism (number of isolates)

Latin America

% susceptible | wid type
% susceptible | wild type.
03383§ o8288

C. glabrats
(19) ‘5)
Organism (number oi isoimli

ceptibility remains hig

Castanheira et al. 2017 AAC

Antifungal activity using CLSI reference method against invasive
yeasts collected in 29 countries worldwide in 2014 and 2015

Organism (no. ofisolates| MICg, OF % of isolates
tested) and antifungal MEC,, MIC,, or MEC,, CLSI method
C. albicans (1,310)
Anidulafungin 0.015 0.03
Micafungin 0.015 0.03 L e2
Fluconazole <0.12 0.25
Posaconazole 0.03 0.06
Amphotericin B 1 1
C. glabrata (514)
Anidulafungin 0.06 0.12
Micafungin 0.015 0.03
Voricanazole 0.12 0.5
Posacanazole 0.5 il
Amphotericin B 1 1 _
C. parapsilosis (417)
Anidulafungin 2 a
Caspofungin 0.25 0.5
Micafungin 1 2
Fluconazole 0.5 2
Voriconazole 0.015 0.03
Amphotericin B 1 1
C wopiea (269 e
Anidulafungin 0.015 0.03
Caspofungin 0.015 0.06
Fluconazole 0.25 0.5
Voriconazole 0.015 0.06
Posaconazole 0.03 0.12
Amphotericin B

Castanheira et al. 2017 AAC
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Int JAntimicrobAgents.2011 Jul;38(1):65.
Candida bloodstream infections: comparison of species distribution and resistance to echinocand
and azole antifungal agents in Intensive Care Unit (ICU) and-i@in settings in the SENTRY
Antimicrobial Surveillance Program (206809).

Pfaller MA, Messer SAMoet GJJones RNCastanheira M

Abstract

Minimum inhibitory concentration (MIC) data from the SENTRY Antimicrobial Surveillance Program generated by reference meth
were analysedo compare the antifungal resistance profiles and species distribution of Candida bloodstream infection (BSlI) isolate
obtained from patients in the Intensive Care Unit (ICU) and those frord@brlocations. Results from

79 medicalkcentresbetween 2008 and 200@ere tabulated. MIC values were obtained for anidulafungin,
caspofungin, micafungin, fluconazole, posaconazole and voriconazole. Recently revised Clinical and Laboratory Standards Insti
breakpoints for resistance were employef. total of 1752 isolates of Candida spp. were obtained from
ICU (779; 44.5%) and nd@U (973; 55.5%) settingse frequency of IGHssociated Candida BSI was
higher in Latin America (56.5%) compared with Europe (44.4%) and North America (39.6%). The frequamtigiagfmian the ICU

decreased both in Latin America and North America over thea study period. Approximately 96% of isolates both in ICU and no
ICU settings were caused by only five species (Candida albicans, Candida glabrata, Candida parapsilosis, Candidedi@zpickdia a

krusei). Resistance both to azoles and echinocandins was uncommon in ICU aawrsettingsOVerall, fluconazole
resistance was detected in 5.0% of ICU isolates and 4.4% ofl@bhisolatesCandida
glabrata was the only species in which resistance to azoles and echinocandins was
noted, and this multidrugresistant phenotype was found in both settings.conclusion, the
findings from this global survey indicate that invasive candidiasis can no longer be considered to be juseatd€ifecton, and

efforts to design preventive and diagnostic strategies must be expanded to include otfigk populations and hospital
environments. Concern regarding C. glabrata must now include resistance to echinocandins as well as azole antifungal agents

Prevalence comparable to that reported by SENTRY
Antimicrobial Surveillance Program for 2008

Antimicrob AgentsChemother2018 May 25;62(6). I N D IA
Absence of Azole or Echinocandin Resistance in Candida glabrata Isolates in India despite
Background Prevalence of Strains with Defects in the DNA Mismatch Repair Pathway.

Singh A Healey KR Yadav P, UpadhyayaG!, Sachdevad\®, SarmaS', Kumar A&, TaraiB?, Perlin D Chowdhary A

Abstract
Candida glabratanfections are increasing worldwide and exhibit greater rates of antifungal resistance than those with other species.
DNA mismatch repair (MMR) gene deletions, suchf @K ,HnC. glabrataesulting in anutator phenotype have recently been

reported to facilitate rapid acquisition of antifungal resistandeNiS StUdy determined the antifu ngal
susceptibility profiles of 21CC. glabrataisolates in 10 hospitals in Indignd

investigated the impact of novallSH2polymorphisms on mutation potentialNO echinocandinor
azoleresistant strains and no mutations iRKShot spot regions were detected
among theC. glabrataisolates, supporting ouimn vitro susceptibility testing

eptib d he M of anid M]Anl] 2nd

antifunga ata showed tha a an
micafungin (GM, 0.0% #inl) were lower and below the susceptibility breakpoint compared to that of caspofungin (CAS) (GM, 1.31
> #inl). Interestingly, 69% of th€. glabratastrains sequenced contained six nonsynonymous mutatiohShi2 i.e., V239L and the
novel mutations E459K, R847C, Q386K, T772S, and V239/D946E. Functional aMBlsBmftations revealed that 49% of the
tested strains (40/81) contained a partial lesisfunction MSH2mutation. The noveMSH2substitution Q386K produced higher
frequencies of CAfsistant colonies upon expression in tifeéd K mytant. However, expression of two other now¢SHz2alleles,

i.e., E459K or R847C, did not confer selection of resistant colonies, confirming that not all mutations| BHAEMR pathway affect

its function or generate a phenotype of resistance to antifungal drugs. The lack of drug resistance prevented any cerrekation
being drawn with respect tMSH2genotype.

All C. glabratasolates were fully susceptildeno drug resistance detecte(
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Trends of fluconazole (A) and voriconazole (B) susceptibility and resistance rates of
Candida species determined through the CHIF-NET study (2010 to 2014).
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But not in China where significant azole resistance detected among c@aaididaspp.

Meng Xiao et al. J. Clin. Microbiol. 2018;56:e00577-18

¢
JClinMicrobiol. 2018 Mar 26;56(4). DENMARK

Update from a 12Year NationwideFungemiaSurveillance: Increasing Intrinsic

and Acquired Resistance Causes Concern.
Astvad KM;IJohansen HiRgderBL, Rosenvingd-S Knudsen Jemming | SchgnheydeHC Hare RK
Kristenseni, Nielsen | GertsenJB DzajicE, Pedersen M@stergardC, OlesenB, Sgndergaard S Arendrup MC

Abstract

New data from the years 2012 to 2015 from tliZanish NationaFungemia
Surveillance are reported, and epidemiological trends are investigated in gdar
perspective (2004 to 2015). During 2012 to 2015, 1,900 of 1,939 (98%) fungal
bloodstream isolates were includedhe average incidence was 8.4/100,000 inhabitants, and this appears to represent a

stabilizing trend after the increase to 10.1/100,000 in 2011. The incidence was higher in males than females (10.0 yanskis @&ients above 50 years,

and those changes were mainly driven by an increasing incidence amdog8¢/ear-old males (65.3/100,000 in 2014 to 2015)eTroportion ofCandida
albicandsolates decreased from 2004 to 2015 (64.4% to 42.4%) in parallel with a doubling of the propo@tardafa glabratésolates (16.5% to 34.6B<
0.0001).C. glabratavas more common among females (34.0% versus 30.4% in males). Following an increase in 2004 to 2011, the annual dilizpdse stabi
during the last 2 to 3 years of that time period but remained higher than in other Nordic countries. This was particgéshytire fluconazole and

itraconazole use in the primary health care sector, which exceeded the combined national levels of use of these compadndétine other Nordic

countries.

Fluconazolesusceptibility decrease@8.5%, 65.2%, and 60.6% in 2004 to 2007, 2008
to 2011, and 2012 to 2015, respectiveR< 0.0001), anechinocandin resistance
emergedin Candida(0%, 0.6%, and 1.7%, respectiveéPs 0.001). Amphotericin B
susceptibility remained high (98.7%). Among 16 (2.7%) echinocaneistantC.
glabrata isolates (2012 to 2015), 13 harbored FKS mutations and 5 (31%) were

multidrug resistant.the epidemiological changes and the increased incidence of intrinsic and acquired resistance emphasize the

importance of continued surveillance and of strengthened focus on antifungal stewardship.

In Denmark, resistance is a growing problem especially arGogdpbratal
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Echinocandin resistance i@. glabrata
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Resistance rate varies among different studies. The rate reported from
institutional studies are higher than that from populatibased surveys

Perlin,Shorand Zhao 2015 CCMR

Geographical variations in the distribution of
non-C. albicans Candida species
e
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Data presented are from Australia, Brazil, Canada, Denmark, France, Japan and the United States6,2%0' 205, N : - .
re Reviews | Disease Primers
Data on C. auris are from the Centers for Disease Control and Prevention (last accessed 27 March 2018). aturg Revie Sl 9

Higher prevalence correlates with greater resistal

Pappas, P. G. et al. (2018) Invasive candidiasis
Nat. Rev. Dis. Primers




Prior azole and echinocandin exposure is shifting the
distribution of Candidaspp. recovered from severely ill
patients withC. glabrateas a major cause of disease.

[0 C. albicans

E C. glabrata

M C. parapsilosis
(] C. tropicalis
Wl C. krusei

Proportion of the five majo€andidaspecies responsible for
fungemiain patients with (159) or without (2,289) prior exposure to
FLZ or with (61) or without (2,387) prior exposure to CSF
Lortholaryet al. 2011 AAC

C glabratahas emerged as the dominant pathogen in
certain immunocompromised patient populations

Table 1. Distribution of Different Candida Species Among
Patients With Hematologic Malignancies and Solid Tumors

No. of patients

S ) By
CHM) CsT )

n=281 n=354
C. albicans 38 (14) 161 (45) <.001
C. glabrata 86 (31) 64 (18) <.001
C. krusei 68(24) 6(2) <001
C. parapsilosis 39 (14) 71(20) 045
C. tropicalis 27(10) 30(9) 620
C. guilliermondii 4(1) 2(H) 410
C. lusitaniae 3(DH 3(D) 990
Mixed Candida species 16 (6) 17 (5) 620

Candida species P

Hachemet al. 2008 Cancer
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Concomitant rise in azole and echinocandin resistance among
Candida glabratasolates with emergence of multidrug (MDR)

resistance

= Anidulafungin
Caspofungin

= Micafungin
Fluconazole

Echinocandins

Resistance

2001-2002 2003-2004 2005-2006 2007-2008 2009-2010
Time Period

Alexander et al 2013 CID

MDRincreasinglymore COmMiMmaon

146 Total Isolates
A20.5%FLV

A10.3%CSF

A6.8% MDR (CSF, FLU, AlMBR

C. glabratapositive blood cultures at MD Anderson Cancer Center,
Houston, TX during March 20Q5eptember 2013
Resistance techinocandinsazoles angolyenes

Farmakiotis et al. EID. 2014
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Global and regional maps depicting rapid emergence of
multidrug-resistant clinicalCandidaauris strains

https:// www.cdc.goYfungal/candidaauridtracking-c-auris.html

Microbiologyopen 2018 Aug; 7(4): e00578

Candida aurisAsystematic review- Y R Y S (i I mduryeht fipdadedod an2 F
emergingY dzf ( A R NbzBathdgBra A & G | y i
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Antifungal resistance profiles of the estimated 742 aurisisolates

Most of the isolates were resistant to:
A Fluconazolerf x318; 44.29%)

A Voriconazole (VRZn(k91; 12.67%),
A Itraconazole (ITZ)n(x13; 1.81%)

A Isavuconazole (ISAh¢11; 1.53%),
A Posaconazole (PSZ)%10; 1.39%)

A AMB (1111; 15.46%)
A Flucytosine(FCN)rf14; 1.95%)

A Caspofunginif x25; 3.48%),

A Anidulafungin (x9; 1.25%)

A Micafungin @ x9; 1.25%)

A{/ nmnty 6é6nT w20

Resistance to at least two of these drugs were frequently reported

5
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