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Distribution characteristics and drug resistance changes of Candida in sterile
body fluids in Sichuan from 2019 to 2021
WANG Yanling' .\DENG Jin® ,KANG Mei*"
1. Department o f Clinical Laboratory sLeshan People’s Hospital s Leshan »Sichuan 614000,
China ;2. Division of Clinical Microbiology ,Department of Laboratory Medicine ,West China
Hospital of Sichuan University ,Chengdu »Sichuan 610000, China
Abstract : Objective To retrospectively analyze the detection of Candida in sterile body fluids and drug re-
sistance to azole antifungal agents in 30 member units of National Mycosis Surveillance Network Sichuan Mo-
nitoring Center from 2019 to 2021,and to provide reference for clinicians in the empirical treatment of Candida
infection in sterile body fluid. Methods The data of identification and drug susceptibility of Candida in aseptic
body fluid from 30 member units of National Mycosis Surveillance Network Sichuan Monitoring Center from
2019 to 2021 were collected and analyzed statistically. Results A total of 1 933 strains of Candida were isola-
ted from sterile body fluids of 30 member units,including 921 strains of Candida albicans,313 strains of Can-
dida glabratas,300 strains of Candida parapsiolosis, 259 strains of Candida tropialis and 140 strains of other
Candida. The 1 933 strains of Candida were derived from 8 kinds of sterile body fluids,including 1 059 strains
of blood,527 strains of ascites, 155 strains of bile, 117 strains of pleural effusion, 33 strains of cerebrospinal
fluid, 23 strains of gastric fluid,17 strains of articular fluid and 2 strains of bone marrow. Complete drug sus-
ceptibility test results were obtained for 1 613 strains (920 strains from blood samples and 693 strains from
the remaining 7 sterile body fluids). The sensitivity rate of Candida albicans in all sterile body fluids to flucon-
azole and voriconazole was high, which remained above 80%. The drug resistance rate of Candida parapsiolosis
to fluconazole and voriconazole was not high, but showed an upward trend. The resistance rate of Candida

tropicalis to fluconazole and voriconazole increased year by year. The resistance rate of Candida glabratas isola-
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ted to fluconazole was 14. 8%. Conclusion Candida isolated from sterile body fluids mainly come from blood.

Fluconazole and voriconazole have good antibacterial effect on Candida albicans, but other non-Candida albi-

cans have a high resistance rate to fluconazole and voriconazole. Candida isolated from blood has a higher re-

sistance than Candida isolated from the other seven kinds of sterile body fluid. Clinicians should attach great

importance to the rational use of antifungal drugs.

Key words: sterile body fluids; fluconazole;

AR Bl T TR 25 L S ) L B R R

YR A RS R AR A T R B
J& o DA T — S G 3 [ A 1 9 9 45 01 15 L R JR % R ik
%, Z W5 0 7R J0 B AR R B TR JER e R AR T L T
AU R 5 7 B AR, A8 B B IER YL 1Y) & 95 R G A8 R
AE T ARBIFTE SR T 4 E R S I P )1
W ey 30 ZAR B FR TG B R TR AR R T S 2
OB 0 45 R A L S AT A A RS DL T R
D i, DX TG R A YR S R AT 194 73 A1 60 G XoF 30 e R S
I 245 ) () BECIER P L OM if PR B IS L3 24 A4 3R T G TR R TR
TR R Y RS R
1 #MRE5FZE
1.1 BMCRIE W gE 2019 — 2021 4F 4 [ A % W
DT D )14 W s 300 4R B B [ 49l Sk D TR
SEAEPEEGE DU N R EBE DO R F4EFE 5 — I
(SRS AN = NR =Y ST 2 R NG ol 7 7N 4
P2 2 e 2 — B ) 1S g L O )1 2 Mk o 5 e o R A T OBL A
K- ANRER SAHTHOER. HAETSE = AR
BEBE ) oo e BE B L3 7 T O BE B )1 b BE 2 B
B EE Be B Fe T R BE e A N T R EEBE L) T
NBRERE HHTHE - ARER AILHE — ARE
Bt Par ER KM B E G =TS - ARERE.H
DU — N BEBE . [ ot 5 0N R B B AR LA
RERE BRI D ER BT R EYS G E
Be P9 & ANRERE AL ANREREJE LT ARE
B H AR A6 N R B BTN RS B 11T &
12 S AT B £ T ARy B R BR A, Rt 1 933
Ph. 1933 BESBRE PR A ¥ 1 059 #k . JE K
527 AR IRTE 155 Bk B e B 117 BR NE W 33 B
B 23 kT 17 bR CEBE 2 BRLORTET 8 B G
TRV AR AR, 2 B TR — B AH )3 A7 ) 3 52 A Bk 1 1
. 1933 thor B h Bk W B &, B 1 169 H
(60.5%) 2P 764 1] (39. 5%) AEH 0~95 %, I
SCHRL6 R 20 A o L o HL 43 S AR 4 (65 % Je DL 1 iR
H)906 i (46. 9 Y0) FIEHEZAE (65 & LA N #1027
1 (53.1%) ,
1.2 U500 P AR 3 5l B IO G R A L B kAT
At 8] J 3% A5 & 5L ( Bruker Biotyper) 142 B ( Autof
ms1000) B} 55 3R 5L VD8R 55 B R 5 M HOM ¢
fic &5,

1.3 GFREE  URAFRR AN IR 2 U1 e 7 I e 5

voriconazole;

drug sensitivity

05 Be 2F B R W E AT S B P YD OB 5 A R L
1,35 CHER 48 h J5 . Bk VR A 2R B 52 B
s FREL L R PR RAT R S T A R .
YestOne(FEE Thermo scientific) EL B 24 @bk 3 £7 14
A2 W U R

1.4 iR ils mE A&k E ATCC
90028 FlE P &R ATCC 22019 1 25 Wy Uk
R0 P T o R AR . AR E S5 I DR S o A
P22 CCLSD 4 53 % $1 a5 X 25 4 4500 vk 3k 56 &5 SR kA7
FIE BRI SR I SR O
TR A (B AR 37 B s ) X 95 B mae | R 57 Bk SR A CLSI
M60 HE4T 24 4 5P G T A3 A L O W A BR R W TR
7. 5 AR (1) B AR R AT AT S (ECVO AT 4 5E
1.5 Siit2#ab . KA Whonet 5. 6 J Microsoft
Excel 4 i 55 RRE m AR 37 5 1k 1) 25 4 SO 3 56 45
BTG T

2 % e

2.1 1 933 MRAEBRMEPRAIARI A 1 933 BRAERE
A BRE 921 Bk (47, 7Y% L & BR T 313 B
(16. 2%) I W & R 3L 300 Bk (15. 5% Ak &
BRBA 259 £k (13.4%) ., 7£ 8 Fh B W IR B S Bk A
DA I Y R K A A v 7 B o, o T 2 BR B L I B
A G LA T A 7 RO R ARAS . 1 933 Bk
TCR RS IR A AR AR R A LR 1,

2.2 1 933 R0 B R BR T A B4R I MOk IR R &
A AR EAEAL B E SR A L ET 5 Y AR ORI
RIRIA 421 R 41,090 E TS BRI 196 £k 19. 1%,
e AR 162 Bk 15, 8%, MV & BR T 158 Bk
15.4% U RSER 28 Kk 2. 7% BEY B E SR H
b7 FEHT 5 A AR U AR ER TR 500 Ak 55. 2% DGTE &
PRV 151 Bk 16. 720 IV S ERTA 104 £k 11. 5% . #4
HARER A 100 BR 11 0% e R AR 23 Bk 2. 5%,
1933 MR th STk E Pk A B B 1 750 {4
(90. 5 %) (AL FAE M4 %= 685 (39, 1%) HhF) 485
(27, 7%) N FF 354 ] (20. 2%) . HiAt B} =5 (JLF},
EFARE RN 226 6 (12. 9% ] T4 B #H 183
BC9.5%),

2.3 XFmESS 2 W AR A 24 ) AU T 5 2 1933
PSR T .1 613 BRA TR AW HURM I E5 R .0
Fok A M AR AR 920 kA1 A HoA 7 FhJC B R B AR
A 693 PR IR BR AR R S R T G S RE e R AR ST



ERAHREFRL 20233 A% 445%5H

Int ] Lab Med,March 2023, Vol. 44,No. 5

* 515 -

J3E T ) AR 5 L S AR R AR 80 Y0 LA b5 3T - M R R
BT X 9 BRE A 1R S BRE M ) AR SR 43 S S 70 %6 DL L
80 % LA I s #h ‘W‘U\ﬂflﬂxfﬁh}%ﬂﬁﬁﬁiibﬁﬂﬂéH’Jﬁiug
R, HBAEREAL, A 7 M EE KRB b, SR E
ﬁﬁ%%ﬂ#4%@%@@$ﬁ8WMU3ﬁ¥‘ﬁ

R TR X S 5 e MR S B e Y AR R A 85 00 L L 5 A
&R A R S RE W AR ST R e Y ORI ﬂ&?
60 %0 3 FIT A 73 18 1400 ~F- 1 22 B T 0 T 2 R TR ) 7
MR 25 W) ) BURR B AR T R, L3R 2~5,

*1 1933 BRARBRBARA LR [n(%)]
i AR 2 ) F S TR S SR I T Bk Pt SR HA Bk
1. 430(22. 20) 178(9. 20) 220(11. 40) 160(8.30) 71(3.70)
K 300(15. 50) 100(5. 20) 35(1. 80) 53(2. 80) 39(2.00)
Bt 99(5.10) 14€0.70) 7(0.40) 19(1.00) 16€0. 80)
Ve i AR 63(3.30) 14€0.70) 13(0.70) 20(1.00) 7(0.40)
i IR 11(0. 60) 3€0. 10) 140, 70) 2(0.10) 3(0.10)
ER3 12€0. 60) 1€0.05) 3(0.10) 4€0. 20) 3€0.10)
KA 5(0. 30) 3€0. 10) 7€0. 40) 1€0. 05) 1€0.05)
A 1€0. 05) — 1€0. 05) — —
Bt 921(47. 60) 313(16. 20) 300(15. 50) 259(13. 40) 140(7. 20)
T — Fom THE
*2 MR GELE 4 LR BKRE T mREEN &gx3 MmiGsRA A GEEET 4 LA RBRBE IR RER
AR EEUERE(X) AR ETLBEE(Y)
i H R SDD/1 S T H R SDD/1 S
2019 4§ 2020 4
AR 14.8 4.6 80. 6 &R 8.6 7.5 83.9
I - ¥ A R 14. 8 5.6 79.6 TS A PR 7.0 7.0 86.0
G SR 7.0 93.0 0.0 DL S TR 25.0° — 75.07
Pl SR 140.5 2.7 56.8 Py & Bk 46.3 7.4 46. 3
2020 4F 2021 4F
FIS BRI 9.7 1.1 89.2 SR 7.1 5.8 87.1
5 SF- ¥ A 2R 15.8 10.5 73.7 TSP 1 A PR A 5.3 12.6 82.1
ST R 4.0 96.0 0.0 G &R 31.7° - 68.37
Pl SR 43.9 2.4 53.7 Pl & R 50. 8 16. 4 32.8
2021 4F [E: R Foniiif 25, SDD/T 7% 57 B AR W v U 3 b AL S R
H &R 9.1 4.5 86. 4 BRG RRAREF AR T RN AR AL — KR EEE .
GRS 17 "o 6 £ OERTRMEEEBER A |G R B R
T SR 12.6 87.4 0.0 BT E TR (%)
At BRI 54. 1 3.3 42.6 5 g R SDD/1 S
R RN 25 . SDD/T 375 7 42 4t M U b A oS FoR Uk 2019 4E
£33 MBARAR G LT 4 (B RBRE R 7 B A R 12.7 8.9 83.4
R ETHBERE(X) I R 0.0 0.0 100.0
T H R SDD/1 S M R 14.8 85.2 0.0
2019 4 P SR 40.0 3.3 56. 7
SR 12.0 9.3 78.7 2020 4
V¥ Ak 16.7 0.0 33.3 R 11.0 6.9 82.1
e TR 24.4" — 75.6% AL SR 4.8 4.8 90. 4
P SR 35.1 10.8 54. 1 T TR A 3.0 97.0 0.0




+ 516 - EfrRbhEF4F20234 3 A% 4 %% 58 Int] Lab Med,March 2023, Vol. 44,No. 5

s HEHRATMIEMEES SR 4 LMW SHKEIRE
M A ETERE (%)
i H R SDD/1 S
Pl SR 33.3 6.7 60.0
2021 4
SFte/3E) 4.1 2.1 93.8
T - 1 A PR T 14.3 4.7 81.0
e &R 2.0 98.0 0.0
Pl SR 35.0 5.0 60.0

T« R RN 25 .SDD/T 37 5 i O M U A oS s Uk

x5 HE 7T MHEEERP SLLAT 4 i B SHRE R 3L
RHHHAEHEELES (%)

RgE| R SDD/1 S
2019 4%
SR 10. 8 5.9 83.3
- AR 0.0 0.0 100. 0
PR re7 N | 26.9° — 73.17
Pl BTk 33.3 16. 7 50.0
2020 4
F SR 13.1 4.8 82.1
T R 0.0 4.8 95.2
G TR 27.3" - 72.7%
ol &k 33.3 23.3 43.4
2021 4
SR 2.7 2.1 95. 2
- AR T 4.7 9.5 85. 8
PR 7N ] 23.4° — 76.67
Pl Sk 35.0 10.0 55.0

R FRMH 25, SDD/1 2 78 7 = 4R 8k SO sl b v .S R L
BT RN AR AR T RN I AR — SRR R .
34t i@

AR BR PR RN PR B Rk R T L b R R T L 0 R AR
B Y I R AR L 7 AL R R ) BE I R R R K L 7
A T 58 HOR A L X 2 S Bk AN 5 R AL AR L, 52y
PILIA G 25 T R Bl B, 00k 200 B 20> Bl e = o N 2K
R B R, KT K R I B R L B R R A
PERAE , T AR Je K it 18] FH 0 5 20 9 45, X B S BR
LT REIE AL L P E S | AL

AAFFREE R B R, 1 933 MR BB A A%k E
(921 KR (47. 7% ] 61 S BRE [313 #k (16, 2%0) ]
b, 5 SCHR (7 40008 45 5 — 80, F A Bk i 1A
S A UL S R B T VT DR IGE )R RIS B
LA A R A 18 4 A0 il 52 5, 5 i 37 SR 5 X
W LA Wl S A I o e R RO R AR R L
Jok S A8 L SR PR L 0 R S A A R i A ) B
R A LA G058 T R BT BLBR 25 0 L 37 S LT 2 1k 1

W, RUHESES FEAR B S BRI B N R
Rt 25 PR 7% 5 rh s AR R AR A A/ VDT SO
WG AL A A 2 o 8 35 1R 28 Tk 1 A TR g 1) T K A B TR
£, LA BRE S gOA N R IE® WA A —3 . (1
T 3 R 25 AL [ T B A W w5 (2) 25 9 b
HEVE 58 5 (3) Ergll FER R4 5 F£ 5 B I8 7= 4
LA R P T 240 BT A R S A YA T AR
FIEEt, I AKREEN T Z 0 AT
H AR S N RN IR FL 3 ) 0 B SR T L R IR AL IR AR
o o TSP T A R P T B R G 3 A R R R A
]z ABAR D ARG GE 43 B . H T AT T A R A
BB IR oA B A KRR A A R B R
AT I R R D0 e ki A R 8 R A A A
BB E Y P SR TR A R MUAE B O S R
I P 3 L0 D TR, SR Al K A R ik AR Y BIL 2 BO
B AT DATE B A L MR T TR G B 3 & A R v IR
Yelto) ORI 5T L ARG B T Xt s 2 24 W it 25 5 4k
HEFE I MDR1 FHE G R ERG11 R7AE R R AH
S A P I R M B Y R P G
PR R BRSO UK T AR ERE

RN AT T TN I U W N R = e N
bR AS oy b, 5 OOk 17-18 HRE 45 R — 3. £
ARFRBNEE T . ARNEBESMAE 25, 245
B H SERE &7 LL AT 5 O AR S AR BR T 500 B
55.2% DL A EREA 151 Bk 16. 7% 3L F W A ER A
104 R 11. 5% A & BR B 100 #K 11, 0% 30 2 & K
B 23Kk 2.5% ., MAFBAEHBE R L SHE ST
FEH SR SOR T EERE . 1 933 #Ror & &k
W E ok A HAE WP 685 #1](39. 1%) AMFl 485
B(27.7%) N FF 354 4] (20. 2%) , X LR H O [
B . AWESE 2019—2021 4F [ A% 2R B 0T 380 RE e AR
7. W ) RURR R R AFAE 80 Y0 LA b H 5 SCRK[ 1911
2010— 2014 4F 4= [ [ A& K B 6T 9605 s AR 57 B e 11
HURRAR LU AT B R R . A 25 A O T 8 B TR X 9RU R ke
P T 25 5 = 3k 14. 8 %6, BE AR T SCHR [ 7 1B 25 51 (1
AR B TR 2y Tz Al N A B T O T R
PR B, 75 S L 2 B AR I R T B R
o A3 B Y I S T A B TR R R s R AR SRR s Y
i} 25 2 A i 0 230 b T . WE oY 3R WO T T A Bk
B P14 B e A7 70 e AL FE B 420, IR I I PR 52 6 28 7 3
P B AR DU RE 7 . B P RS N BT AR
Bt PN R G AL 36 0 DAL s B 4% . 4 B Hh e ARG
TR TR T S8 s R AR ST B I 1 T 24 3R AR R L T
SCHk[21-22 J4RIESE R . A FUEMETHN 25 2 4 R — 4
S BREESF AT 56 E M B Y L & R R K
5 Rk X9 7 0 R XoF L AT SR G K LT 24 W

ZE L iR, VO] H DX PR TG A W A 2 R R
TR AR X8 BT B0 25 1 08 15 70 3¢ 50 1 Ak



ERfhbhEFEF 202343 A% 4%5% 58 Int] Lab Med,March 2023, Vol. 44,No. 5

* 517 -

PR Al AR A R R R R G 2, B A
TR 27 ) OB AN 8, G L2 0 5 A A S B A N
S Vi A B T X R0 1 AR, ST e ) TR 24 R A T
o A5 1 AR 5 T T 35 1 0 T 2 W LA /N L T B v
EAL, BB oY 3 AR SR AT R 0 BT 25 W) BE kY TR
I, TR 1 TR 24 0 A I O EE B KRR AT LA R I
PR B I X} TG P A VB B JER R 1 LA 42 5 12 T B It
AR

Lt

Bt & FTARERITER W) KF4HLB/H =
ERV AR RABTHEARES L RHEFRRS
—WEERM @ 3.9 E B ERAL KA, G E E
HRXEWEERERF S S ATITSCERLALF. W
NAEEZHFR - @I AAREREMK FATE =
ARERLWM EZMTARERGZR.ALTE
—ARERAEHTF BRAETEFCEREZR M. ET
FTEOCERERL. B TAREREA HEETAR
ERsh . TETH _ARERHFR . AMTH—
ARERAE AR TH—ARERER.RHTH
ZARERKZ ZMNT PO ERNDGE G MET P
CERFE AT THIOAREREEZH B LTA
REREZ AATPSERKE INLEFEHE
ERHST BB ETPOELACERIRY AT
T &R

S ik

(1] BrEZ, 008 . 5. 2012 47 B (2 281 B0 TR i 24 i
W (CHIF-NET) {2 28 Pk W B 0 J Ge 1) o A 45 AR LT . o [
B %R 7,2021,16(4) :234-242.

[2] S e R i85 4% o 0 T Jek e o T 2 A1 155 200 M Tk 24 1P
Brlol. v B S AL B 25 ,2017,24(3) £ 135-137.

[3] KIM ] Y. Human fungal pathogens: why should we learn
[J].] Microbiol,2016,54(3) :145-148.

(4] JEHESC, B 242, SR 5e A0, T80 0 T J o 1) g Dt T 23 A I
RO AT [T, AR R B R e 2 2 7R, 2014, 24 (3) : 596+
598.

[5] Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial susceptibility testing of
yeasts: M60-S2[S]. Wayne, PA : CLSI, 2020.

(6] # B &G mEADZRAIRSILI]. fEZESE
Z475,2012,32(21) :4853-4855.

[7] XIAO M,FAN X,CHEN S C,et al. Antifungal suscepti-
bilities of Candida glabrata species complex,Candida kru-
sei, Candida parapsilosis species complex and Candida
tropicalis causing invasive candidiasis in China:3-year na-
tional surveillance[ J]. J Antimicrob Chemother, 2015, 70
(3):802-810.

(8] XA, M £ ¥, Fety, 55, =280 1 & BRI R e 19 fa 16 R R
Lot 255 4% 72 (1. [ ik & AR 2014, 39 (10) - 780-
784.

(9] KIS, Suid SRR — w25 Wy 25 AL (). B B AG 36
B4 443K,2016,37(11) :1517-1519.

[10] CANO M V.PERZ J F.CRAIG A S,et al. Candidemia in
pediatric outpatients receiving home total parenteral nu-
trition[ J]. Med Mycol,2005,43(3) :219-225.

L11] k. v [ 22 v 32 25 T 4F 4R 28 T I g AT 2 3k T JRLAT
95 2 B 2R it 245 B AF 5% (DL b 5 b B R BR 25 B
2017,

[12] WEA = 483048 A 088 AR JLIR & PR BR T / 4 1A 1M Ik
A H R AP [T o E W47, 2021,16 (6)
392-396.

(137 P A8, XB 5 2 AR 45 T Az JLIE AR AR IR JF & 2 2k 1l
IE A1 PR AR AIE B & B PR 3R A AT ) ). e B B R 24 4R
2016,51(12):1817-1820.

(147 VLTI 1 HoR . o 4k St PR 8 BR B X 980 Bl s TS 245 L )
MR [T ], 2 BE R K% %R, 2014, 49 (4) : 536~
539.

[15] FEs%, WG, N 6, 5. ERG11 i[5 5 #7 2 Zk o e
Lt 25 ¢ R AT (1], o E A 2 447K, 2019, 14
(6):332-337.

[16] 24, whiEwg, 2 m. JL3E 200 & 1% & 1 22 78 1 AE 48 ¢
FE Iz R 25 A 491 ek BRAF 52 L], vh 9 Tk LR A% 35, 2016,
11(2):118-121.

[17] % [0, fuf Bk, 2 20 B0 TG TAT 7R 98 JR% s B 1A 1) 4 A1 J% T
PRI )], A S 36 LI R R U 24 35 2015, 9(2) :
265-268.

[18] XIAO M,SUN Z Y,KANG M, et al. Five-year national
surveillance of invasive candidiasis: species distribution
and azole susceptibility from the China hospital invasive
fungal surveillance net (CHIF-NET) study[J]. ] Clin Mi-
crobiol,2018.,56(7) :e00577.

L19] R AR 1 B 45, b [ 4R 28 1 0 T Tt 24 s 00 o0 o 2
A7 B M 37 42 2R 1 TR B A 0 A RE AT B H X w2 24 )
YRR AR LT ], R e 5 )T 2% 35, 2020, 20(2) : 175+
180.

[20] sRmg, F U, T MERE 55, A 2 ol i 43 B3 7 1 A&
TR B 24 ) SRR R A3 TR AT A W B e ) ] T A
B 278 ,2021,16(5) : 289-295.

[21] BRAE B, & 00, 92 300, 45, 1 il 7 PRl o o 1 s PR 4 5
BRI 24 1P I 22 07 3 )7 31 4 BB 5 [T ], v 4 Tl By B 2% 4%
#,2018,52(9) :932-935.

[22] 2=/t 50 5, TR AT 55, 7R 58 Hh DX AT 28 2 T I R 43 8
MR 25 1 S 5 PR 2 R 52 L 1. v I S a2 W=, 2021, 25
(1):81-86.

[23] PFALLER M A.MESSER S A.MOET G J.et al. Candi-
da bloodstream infections:comparison of species distribu-
tion and resistance to echinocandin and azole antifungal a-
gents in intensive care unit (ICU) and non-ICU settings
in the sentry antimicrobial surveillance program (2008 —

2009)[J]. Int J Antimicrob Agents,2011,38(1):65-69.

ISR H 3 :2022-07-04 &[] H 1 :2023-01-02)



