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Distribution and Antifungal Susceptibilities of Candida Species
Isolated from Blood Cultures from 2016 to 2023 years

Seung Bok Hong ™

Department of Clinical Laboratory Science, Chungbuk Health & Science University, Cheongju 28150, Korea

The aim of this study was to investigate the distribution and antifungal susceptibilities of Candida spp. from blood
culture to provide useful information on empirical treatment of Candidemia. We investigated distribution and antifungal
susceptibilities of Candida spp. isolated from blood culture during an 8-years (2016-2023) in a C-University hospital.
Over 8 years, 1,182 Candida strains from blood culture were isolated, which was fourth most common cause of
bloodstream infection. Among nonduplicated 350 Candida strains, C. albicans was the most common with 45.43%,
followed by C. glabrata (17.43%), C. tropicalis (17.43%), C. parapsilosis (14.86%), C. guilliermondii (1.71%), C.
krusei (0.86%), C. lusitaniae (0.86%), C. ciferrii (0.57%). In the antifungal susceptibility testing on 323 Candida strains,
the non-susceptibility rate was 2.48% for amphotericin B, 1,71% for flucytosine, 3.09% for fluconazole, 4.66% for
voriconazole, 5.57% for caspofungin, and 0.62% for micafungin. In particular, C. albicans showed non-susceptibility of
8.23% to voriconazole, and C. glabrata showed 14.81% and 24.59% to fluconazole and caspofungin, respectively. These
data showed that the prevalence of candidemia is very common, and antifungal resistance in Candida spp., especially C.
glabrata, is increasing. Therefore, periodic surveillance of prevalence and antifungal susceptibility of blood culture is
very important for clinical laboratory.
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Ko deo of ZABSHOIA Candida®] 31 A9
7k x}o)E Bl YR Candida albicans?} oFA7FA] A
AANA 7S &3] FEl= Al At} Non-albicans Candida
(NACY= A2 Aol wolizd], obxlo} ejgek 7o)
ol A 3=(Tan et al., 2015) C. tropicalis, C. parapsislosis =]t}
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Table 1. Distribution of microorganisms isolated from blood culture during 2016 to 2023 years

Frequency of microorganism isolated from blood culture for 8 years

2016-2019 2020-2023 2016-2023
Microorganism
% % %

Total” Major Total” Major’ Total” Major
E. coli 1,678 17.16 31.76 1,796 14.88 26.98 3,474 15.90 29.10
S. aureus 1,290 13.19 24.42 1,628 13.49 24.46 2918 13.35 24.44
K. pneumoniae 728 7.44 13.78 1,066 8.83 16.01 1,794 8.21 15.03
Candida spp. 523 5.35 9.90 659 5.46 9.90 1,182 541 9.90
E. faecium 307 3.14 5.81 448 3.71 6.73 755 3.46 6.32
A. baumannii 258 2.64 4.88 354 2.93 5.32 612 2.80 5.13
E. faecalis 207 2.12 3.92 300 2.49 4.51 507 2.32 425
P, aeruginosa 202 2.07 3.82 245 2.03 3.68 447 2.05 3.74
E. cloacae 90 0.92 1.70 161 1.33 242 251 1.15 2.10
Total 9,779 54.02 12,071 55.15 21,850 54.65

*Percentage among total positive microorganism from blood culture
tPercentage among microorganism causing commonly bloodstream infection, which included E. coli, S. aureus, K. pneumoniae, Candida
Spp., E. feacium, A. baumannii, E. faecalis, P. aeruginosa, E. cloacae
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Fig. 1. Distribution of Candida species
isolated from blood culture 2016 to 2023
years. Abbreviations: ALB, C. albicans;
GLA, C. glabrata; PAR, C. parapsilosis;
TRO, C. tropicalis; GUL, C. guilliermondii.

Table 2. Distribution of Candida species isolated from blood culture during 2016 to 2023 years

Frequency of Candida spp. isolated from blood culture for 8 years

MO 2016-2017 2018-2019 2020-2021 2022-2023 2016-2023
N % N % N % N % N %
ALB 20 39.22 39 45.35 47 47.00 53 46.90 159 4543
GLA 12 23.53 17 19.77 12 12.00 20 17.70 61 17.43
PAR 8 15.69 11 12.79 13 13.00 20 17.70 52 14.86
TRO 8 15.69 14 16.28 22 22.00 17 15.04 61 17.43
GUI 2 3.92 0 0.00 3 3.00 1 0.88 6 1.71
KRU 0 0.00 1 1.16 1 1.00 1 0.88 3 0.86
LUS 1 1.96 2 2.33 0 0.00 0 0.00 3 0.86
CIF 0 0.00 0 0.00 2 2.00 0 0.00 2 0.57
INT 0 0.00 0 0.00 0 0.00 1 0.88 1 0.29
KEF 0 0.00 1 1.16 0 0.00 0 0.00 1 0.29
OTH 0 0.00 1 1.16 0 0.00 0 0.00 1 0.29
Total 51 86 100 113 350

Abbreviations: MO, microorganisms; ALB, C. albicans; GLA, C. glabrata; PAR, C. parapsilosis; TRO, C. tropicalis; GUL, C. guilliermondii,
KRU, C. krusei; LUS, C. lusitaniae; CIF, C. ciferrii; INT, C. intermedia; KEF, C. kefyr; OTH, not identifying Candida

tropicalis (51), C. parapsilosis (52)& X8l 32375
tdow Alelgh Al 7HAd A3 Table 33 2t
(Table 3). 323 Candidas N’Fo.2 A3+ SZHFA 7+
4 H]&-2 amphotericin B (2.48%), flucytosine (1.71%),
fluconazole (3.09%), voriconazole (4.66%), caspofungin (5.57%),
micafungin (0.62%)°] At} C. albicans®| A voriconazolel|
823% %2 ¥ HIFAS BYoH, C glabratal A flu-
conazole (14.81%)3} caspofungin (24.59%)2] =2 W|7<=
& BT} C tropicalis= fluconazole®} voriconazolel|

=
2VZ} 279} 197 WA 01 AL, C parapsilosiss

amphotericin B2} caspofungin®ll Z+Z; 292} 15457} H]
743 0] Th(Table 3). 2016-2019'd (Phase 1)3} 2020-20231
(Phase 2)°] 7 7|to2 WS W, C albicans) A
B5AdL 2 phase 2014 EE|E o,
C. glabrata| ] caspofungin W’3-2 phase 2014 =2 &g
HAom UmA] A= T 717 Ao ARSI

voriconazole H]

L

H =] 97 o= 7]ke] sl 9l Kor-GLASSO
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Table 3. Non-susceptible rates for antifungal agents in Candida species from blood culture during 2016 to 2023 year

Frequency of non-susceptibility for antifungal agents

Phase MO N non-susceptible number/test number (non-susceptible %)
AMP FCT FLC VRC CAS MCF
C.alb 59 3/59 (5.08) 2/59 (5.13) 2/59 (3.39) 1/59 (1.69) 0 0
C.gla 29 0 0 4/29 (14.81) 1/29 (3.45) 2/29 (6.90) 0
e cpa 19 1/19 (5.26) 0 0 0 1/19 (5.26) 0
C.tro 22 0 0 0 0 0 0
Total 129 4/129 (3.10) 2/118 (1.69) 6/129 (4.65) 2/129 (1.55) 3/129 (2.33) 0
C.alb 100 3/99 (3.03) 3/100 (3.00) 1/100 (1.00) 12/99 (12.12) 2/100 (2.00) 2/100 (2.00)
C.gla 32 0 0 NT 0 13/32 (40.63) 0
;85(3)_ C. par 33 1/33 (3.03) 0 0 0 0 0
C.tro 39 0 0 2/39 (5.13) 1/39 (2.56) 0 0
Total 204 4/204 (1.96) 3/204 (1.47) 3/172 (1.74) 13/204 (6.37) 15/204 (7.35) 2/204 (0.98)
C.alb 159 6/158 (3.80) 5/139 (3.60) 3/159 (1.89) 13/158 (8.23) 2/159 (2.52) 2/159 (1.26)
C.gla 61 0 0 4/27 (14.81) 1/61 (1.64) 15/61 (24.59) 0
%gég_ C. par 52 2/52 (3.85) 0 0 0 1/52 (1.92) 0
C. tro 51 0 0 2/51(3.92) 1/51 (1.96) 0 0
Total 323 8/322 (2.48) 5/292 (1.71) 9/291 (3.09) 15/322 (4.66) 18/323 (5.57) 2/323 (0.62)

Abbreviations: N, number, MO, microorganism; AMP, amphotericin B; FCT, flucytosine; FLC, fluconazole; VRC, voriconazole; CAS,
caspofungin; MCFE, micafungin; C. alb; C. albicans; C. gla, C. glabrata; C. par, C. parapsilosis; C. tro, C. tropicalis; NT, not tested

o3 202021
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&3] FEl =, C glabrata 611(17.43%), C. tropicalis
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6191(17.43%), C. parapsilosis 52°1(14.86%) =22 W]=ro]
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oA NACO] &4 9 F7Fe] A9l 43 IHA A
A NE HE o abAkEl W Z 7 Sy(medical conditions)©] Tt
s Aol 9E e s AAEIL Q) C glabrata
= HE26%), F(33%) 2 o2 oK20.8%) SollA FH
< 7Vt e, o]l FAlle TSR A Y S5
A gzl A JhAx7]15-E] fluconazole] <=4 F
o} v} Aol RaE 3 YTKTrick et al, 2002). &
St C glabrata )8 S 2o FekR o) 318 xjol| A
O A 7S dovl= Ao delA] lthPfaller et al,
2012). = AellM = AN C. glabrata ZFHHES
o] Tk R A FkrhAR v AA)).

C. tropicalis 3= A& 2] thddo] 7 & 3o =
deH A A=, A FFel A ZFel7t itk USAl A
= 8.1~8.7% (Hom et al, 2009) %= K%l glom o
ar(Das et al., 2011), ©] &2 o}(Tortorano et al., 2013), 2=H| <1
(Pema'n et al., 2012)°| A= 212} <5%, 8.2%, 8.21%>= St
< FEE BRI v FdopAdlA TP B2 NEE
Koli=t, Sl A 21.8% (Zhang et al,, 2012), Ei=; 28%
(Boonyasiri et al., 2013), tHRF 23.1% (Chen et al,, 2012)E X
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&3] H2]H o™, NACE 2016201733} 2018-20191F <]
= C glabrata(23.53% 2 19.77%)7} & HA| &3] 2=
32, 2020-2021' A= C. nropicalis (22%), 2022-2023' ]
= C. glabrata®} C. tropicalis (1743%)7} + HAZ 3
Bajgo] A7|HR% 2to]E HQtKTable 2). -4 NAC
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al., 2021; Lortholary et al., 2011).

Sl A &A= 201437F4] fluconazole¥} ampho-
tericin B7} TS50 AR BA = ARRE A oW =
W77+ ¥ H(National Health Insurance Service, ©]3}
NHIS)o| A echinocandin®] AFH&-& 3]7}gt 20141 o] %
echinocandin®| AH&%©] 7535t fluconazole Wi/ Wt
o}2} echinocandin WA 7HA] & sA] = ATHKim et al,,
2021). wEbA] o5 FNtAIS] WA el i F7149]
Aol sttt & ATolA 323 Candidas T33O
AL A B B8 amphotericin B (2.48%),
flucytosine (1.71%), fluconazole (3.09%), voriconazole (4.66%),
caspofungin (5.57%), micafungin (0.62%)°| At} C. albicans©
] voriconazole®l] 823% % =< BH|FAS HoH, C
glabrata®~] Fluconazole (14.81%)¥} caspofungin (24.59%)
o =2 vEAS BT C nopicalis®} C. parapsilosis
= & F T A vz s Belok

Kor-GLASS®] H.are] oJ3hd 2020-2021'd 97 =<l
A v o] st A AATIA fluconazole®]
3t C albicansN A= VA0l SIS, C. ropicalis©l
X 5.9%, C. parapsilosiso| X 7.4%, C. glabrata®1X 100%
(WA 5%, SDD/L, 94.7%) S THWon et al., 2022). - 04?9}
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