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Tab. 1 Distribution of patients with fungemia across

different age groups

KR F 1k Ltk ait
>90 1 0 1
80~89 9 5 14
70~79 39 15 54
60~69 39 23 62
50~59 47 25 72
40~49 17 11 28
30~39 11 9 20
20~29 10 2 12
10~19 5 5 10
<10 4 4 8
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Tab. 2 Distribution of patients with fungemia

across clinical departments

B e i/ %
ICU 99 35.2
JIIRGEEs 58 20. 6
2R 34 12.1
DAMNEE 32 1.4
et 10 3.6
HASNEE 9 3.2
Jige 9 A 6 2.1
W IR AR 5 1.8
DA 4 1.4
45 H AR 1 1.4
YL 4 1.4
B EE 2 0.7
b2 R 2 0.7
I 1z P 2 0.7
N 2 0.7
Jeg S0 Rk 1 0.4
/NILAE 1 0.4
LA 1 0.4
B AR 1 0.4
LR E AR 1 0.4
JF RSB} 1 0.4
R 1 0. 4
WOT R 1 0.4
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Tab.3 Distribution of fungal species isolated from

the blood of patients with fungemia

B N di ke / %
BRI 94 33.5
Pl BTk 84 29.9
T A BRI 52 18.5
R Je FE R 15 5.3
R R 9 3.2
G B R 7 2.5
L3 & BR 6 2.1
Wi 5% A 6 98 F 1 5 1.8
1 I B 3 1.1
TR AR 2 0.7
PP 1 A 2R T 2 0.7
IRLL BT 1 0.4
ok R 1 0.4
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Fig. 1 The main fungal species causing fungemia
between 2021 and 2023
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Tab. 4 Antifungal susceptibility results of major Candidaspecies in bloodstream infections

MICs,/ MICyy /
LT ik # UM/ %
S/WT 1 SDD R/NWT  (pgemL™ ') (pg+mL
oL m 93 0 0 1 <1. 000 <1.000 98.9
R ST B e 91 1 0 2 <0. 060 <0. 060 96. 8
HASERH (n=94) A iy e - — - — <0.125 <0.125 -
Witk B 94% 0 0 0 <0. 500 <0. 500 100. 0
S e — — — — <4. 000 <4.000 —
oL m 48 0 1 35 1. 000 =>128. 000 57.1
R ST B e 43 3 0 38 0.125 =8, 000 51.2
Pl PR (n=84) 7 i o 43% 0 0 41% 0. 500 4. 000 51.2
WitEE % B 82w 0 0 2% <0. 500 <0. 500 97.6
oM v - - — — <4. 000 <4. 000 -
S e 40 0 9 3 <1.000 4. 000 76. 9
R 7 B e 46 4 0 2 <0. 060 0. 250 88.5
VTS W AR (n=152) P ity 5 e 51% 0 0 1% <0.125 0.125 98.1
Wit % B 52% 0 0 0 <0. 500 <0. 500 100. 0
S e — — — — <4. 000 <4. 000 —
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Tab.5 Antifungal susceptibility results of major Cryptococcusspecies in bloodstream infections

LR/t

MICs / MICy /

HH iR M/ %
S/WT 1 SDD R/NWT (pgemL ') (pgemL™ D
T BFE M 9% 0 0 0 4,000 8. 00 100. 0
R 37 i me g 0 0 1% 0.125 0.50 88.9
B AR BER I (n=9) 3t iy i e 9 0 0 0 <0.125 0.25 100. 0
WitkE % B 9 0 0 0 <0. 500 <<0. 50 100. 0
S M s 7% 0 0 2% <4.000 >16. 00 77.8
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Tab. 6 Distribution of bloodstream infection

fungi in major departments

i Fh ICU Ifi 7% Bk AR AR
1 A Bk 42(42.4)  4(6.9) 11(32.4)  17(53. 1)
PO SR 18(18.2) 38(65.5) 5(14.7)  10(31.3)

TV W S ER 25(25.2) 5(8.6) 6(17.6) 3(9.4)

R J2 JE W R 0€0.0) 2(3.5) 11(32. 4) 0(0.0)

T 8 B BR A 1(1.0) 2(3.5) 0€0.0) 0€0.0)
e AR T 5(5.1) 0€0.0) 1(2.9) 0€0.0)
01T W A Bk T 5(5.1)  0€0.0) 0(0.0) 1¢3. 1)
Mg BT 000.0)  5(8.6) 0€0.0) 0€0.0)
I 6 A e - T 1(1.0)  0€0.0) 0€0.0) 1(3. 1)
A AR R TR 1(1.0)  0€0.0) 0€0.0) 0€0.0)
P71 B 2R A 1(1.0)  0€0.0) 0(0.0) 0(0.0)
VR LT 1B T 0€0. 0) 1(1.7D 0€0.0) 0€0.0)
A+ A BBk 0€0. 0) 1(1.7) 0€0.0) 0€0.0)

TP AR R n (%) . ICUL T AE a8 .

T OETRE M LY P 25 LS
Tab.7 Antifungal susceptibility results of bloodstream

infection fungi in major departments

O/ %
= T Fip — [N Brih (LR E3
S 5 e HHEB
Bk 100. 0 97.6 — 100. 0
ICU i Bk 83.3 61.1 55.6 94. 4
TV AR 80.0 92.0 100. 0 100. 0
A Bk 75.0 75.0 — 100. 0
MRS B Bk 42.1 39.5 42.1 97. 4
VW AR 40. 0 60.0 100. 0 100. 0
A Bk 100. 0 90. 9 — 100. 0
AR WAl Rk 60.0 60.0 60.0 100. 0
VT AR 100.0  100.0 83.3 100. 0
[EFts 3| 100.0  100.0 — 100. 0
L ANRE IR AR T 70.0 70.0 70.0 100. 0

WL A BR 100.0 100. 0 100.0 100.0

ICU. BAE W% .
3 3 i

ATAFE R S FLTA AT (9 4290 F A W BE T 32 2R
TET ) REPUR 258 R AT 24 W RS 2 0 il 5 Y
UG DA KRS R AR A R AR RS 0
FURR L P0G B L T G 5 0 AT B R A D
o 175 12 Jre T i PR 3 BN LT L ST R L 452
FIRG T Afi R IR PR . PTECER 25 W) e R 0 i R
TG B P o (LT 24 P ) 0 45 ™ 5, B0 TR 9 A
JE o DR TRACBIT S TR L AL 2 e 4 W PR O3 Al K 24
FECRRAE X i o I PR 15 Bl AL 7 RO 2 OC H 2,

AHFFERS 2021—2023 4F A PR B R 27 Bt I P
FEE e 281 491 0 TR I Ut Ja% e A6 A 1) e PR 3040 1 77 [l
B 3 A o B T 1A TR B R AR 8 20 A 1 B K
O PR 25 ) A U AE . RBP4 R R



422 AR ER R FER

SV R L) S T M X R R O Mt s
FEREBER CHVBE TR 12 Pk ) 358 1o W 3R A 5%
BEAb 550 T ) B2 A7 A AP B T 44 K 0 i e
JEM IR IR T, WA — o BB bR TR g KU
MG R 28 20 A ok . ICU B8 % 5 L s (35.2%40)
X2 RG Z R R -8, ICUBREZ WG E
iE 5 A IR S DR A SRR . Bz Al
FAT 1S HAE 225 50 5 SO0 BE R R B2 ) B B 2
Ble 5 2 f7(20. 6 2%0) B9 RFZE R R . I A}
BRI AR A W0 F OB R BT 2 45 52
I7 AT OB 20 A 35 2P a2 A5 1 0 3 n T B I
TG A AU . e A, 202 BRI AR S B Y E
A 12, 1% R 11, 4% . 28R i T
A 55 BT I R e I B B LR A O, IR E R
PR e 58 4 By JURE IR R BB . 2B R e O SR
FAREBEK FIEEBEHEH TEMEEZRAMEFAR,
S ECHL A5 5 AZ A0 BN T A I R 1 &R

FUSERE IV S BR B RE 0 SR R
e B fe i UL 3 R EUR I . b, AR S i
55 (33.520) I R 5 R LB FRMAFT . 1ICU M
OyANRE BB I RE A I & R R R 4 B
42,406 R 53. 1% FEIX 2 MRFE S R S AL,
BRI AR B2 A T R B B s AR A S A
TH AT S5 A7 UL g A A R HL R 28 J
Ye 5 Z R IR FE A 5, ICU R ANRE Y B 5w 2l
TR AR, i bk 248 . S RS B
A XA AR S DR E R BR R Y 1 R A A
BT A M EAS L A ICU e ShRE & Bk S 8
(1) BT I RE A X A . BRI S 5T AR R R A —
FOO B R B AR A R A Y AT B R R LL R
AR B A B L 3T i 5 X G0 e AR ST e R 1
FE B IR EUEE (B 95 VO K, I T R4
MGG PR YA T ROCR B I T RIS T R e, R H
B G O T BR T E AR AR R A T R Y FLTA
IAE 43 A e ) ABAR B ST 4 S R L A A R B
o EGER 2 7 1 BORS B R R BRI (29, 920D, X
Al X 28 A 06 . AR 2B IR e I I JRK L 11 A
R BR B L AE 20212023 4F )3 4 R B L H
AR RE N LUAE 2023 AR 8 T8 00 W MR K i i R
G5 43 a0 R e P S R B A R .
A3 RS K B, B A Bk B 2 AR R A A T I
BE R 6 5 HLk B 65, 5%, B B T HAB R
%o — 7 MR TS B A R A 0 IR
TR PN IE H B RE AR R ECTE AR s 55—
T s A RIS f 7 o AT S8 R TR X e L TR 245 ) 26 3 o A

X A 7 e T ARG A AR L X AT B A BR R
WHA RS BEAb B S 2R A W BT i AE
TIAE S BRBE e T 6 L AE R REAR T AR o
PR 2006 Dk (1 8 A LA T A R R 8 Y R 2R
PES R BN B H SR R R R R
BT RAETCT » &5 2R M P AT 5T H BR T 5
TR I 25 o ik — 20 R T T T 25 1R ) A AR R R
LA RE T LR o3 B A PR S R TE  —e 2h
Wy o g0 B e | R S B e gt B ) ) SRR A1
THAR A IR 5 B 2 A BR B i R R T
B A 22 T 24 1k R e KU . AR T Al
SER OB X WM R R B DO R R R O
(97.626) fH i T P PE%E R B F 2 PEHOK L I IR i
3z BR . AT 2 0 R B R R AT — R T
T35 B B B - S R B AR B LEB AR BT
FEOAT T ICU. % R H 08 245 W) 1Y UK
PR R AR TCU w0 8 8 2R 0 it B
R M R B U HE T 10006, R AR
ICU Bpify7 5 & oA R il ik . SR, xS
R SR I £ AR SR AR X AR (76 9000 o I Ak
20 MR TR 245 S IR TR 3R 1 24 0 30 P 1 2 BR T Y B
S5 BT IAE (¥ 3R 97 1 R TR M B AR SRR AE I
PR AGEE FH 0 2 245 0y e o 98 1 R S 2 7 200 U3 T 2R T
AR D0 IO R Ik 3 B R T 5 5

PSP 8 g ok T SRR e | 1 B R A L S — A ™
AP » JCH R G AR B R I P 22 HL
FET-R Y o ARWRIE B T M A 2k R LA A L
YBT3 a PN AT B R KR A 2 R A R .
A I R A A o 9] e o AR /IN (3L 2000 X PR
TR 24 490 114 0S5 E H R R BRE e L ot R e A 1
PR B BUBCR YN 10000, SR, X 950 A ws g
1 SRR BAR (77, 8900 o DRLUL FE I R IR Y7 b g il
Al A2 9, PR 3 B MAh AW iE
B B T URH L TR 5 2K e S IR TR R TR 1Y
FLUA IMUAE 5 S Y 5. 300, Jm 55 4 i, T HAT
1) JC B 2R e S EDIR TR L PRI By 4 2 AR T
W75 5 AR G M 0 o 52 24 BEOKS: I Dy 3 ) BR 4R AS A
FEARNS L IR JE AE WK R HEAT 28 S ik

X ICU L IMHBARL  E 2R AL SRR 4 SRR Y
SR IEWEFEAE R R L 25 B2 i 3 RO TR 25 )
BB AA A — E 9 28 5 o R 0M(ELAS T A0 0 o I YR
BB B T 25 1 SO R MR LR B
TR A AR TR 2 P [R) AIE R 2 o T 5 e R 2 Mk T



5 6 1]

ke S AR A A = P R B

T I 3 R 1 M PR

B (& i 423

W= B ( China Hospital Invasive Fungal Surveil-
lance Net, CHIF-NET) 5 I %% 4% 7 , #4347 & 2R B
TS e K AR 7 RFE M 1 T 25 3R AE 2009—2018 4 43 3]
M5, 79%.5. 7Y TR & 31.8%6.,29. 16 il &
PR Y BURORAE 4 [0 B R 2 T R BR T AR
1o A IR 24 W R A | T 24 K PR 4 DL hn 45 i 24
B o T 7 B TR A W 50T i S5 1) 245 40 U v B
R B BT A Kt A0 R T 2 X Y —
R 02 s BT I AL R e 1 L e
P AN TR JC R R E S AR AT T AR T
TR A B B2 97 R BE T 3 5 T B, JUHTE ICU 45y
JRUIR: DX 4885 LV, B B T T 0 187 24 40 ol f i D)™
WHA R IFR I A B A R RS E Y.
e R = A6 A8 W ST 3R 97 7 SR I o g AR 1) 2% Bt 24 4 o
TG I 0 XU AR S A AR T A
AEW =N RER I RS X = A YN Y AR
FHE [ 5 PR 5 e N7 I 5 AT J2% % 1) 45 8 Has ), 2t
N7 e AR 42 T AT A 0 P B 4 1 e A A8 S

HY T A 5 2 Ak T A A 2 L DR B s I R I
8 B AR S SO RE A — E T b S A A X
Sl P %) T L R G T AT N O B 24 BBURRAE L TR T
TZ AR F A X . BIF 50 R FH A L AT 245 SRS D 3 70)
TR T T AT T LT LA 2 A O O 2 R B A
JERGS A R KA. ML T WML %
) B A B 1t A MIC A 5 T A7 7E — 5 1 Jmy BRPE

25 LTk A BT R BT A TR B 5 1Y) TR il SR
YU TR MR o0 AT B 25 BURRAIE 25 59 10 3 1 Bk T RO -
T A R TN R T L T 25 ) 1) R P R A H B
AR B AR IR P A TR 25V R S R AL AR AN [R]
2 G R A 24 BORE R BB A T TR SRR
IR R I R I e AT E 3 0 Ol G . AR R
I 2k B G TE it 24 T bk 1 A AT #a L DA B B R R

I7 R

B2 3K

C1] BCREME B2 0, 55, DU 19 K =W 45 254 5 Be B e

3L R G 0 A o3 A B 2 A BT LD DL b [ BRGH BE 2 L 2022,

22(12):1188-1193.

[2] SOULOUNTSI V,SCHIZODIMOS T,KOTOULAS S C. De-
ciphering the epidemiology of invasive candidiasis in the inten-
sive care unit: Is it possible? [J]. Infection, 2021, 49 (6):
1107-1131.

[3] ANTINORI S,MILAZZO L.,SOLLIMA S,et al. Candidemia

and invasive candidiasis in adults: A narrative review[J]. Eur

J Intern Med,2016,34.21-28.

[4]

(5]

[6]

(7]

[8]

9]

L10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

AR S TR Y A 4. TR R A R A AER R NS
VRITHRE (200D [J]. AN R4, 2007,46(11) : 960-966.
KOEHLER P,STECHER M,CORNELY O A,et al. Morbidi-
ty and mortality of candidaemia in Europe: An epidemiologic
meta-analysis[ J]. Clin Microbiol Infect,2019,25(10):1200-1212.
POISSY J,DAMONTI L, BIGNON A, et al. Risk factors for
candidemia; A prospective matched case-control study[ ] ].

Crit Care,2020,24(1):109.

BIR L SEAEC BRI L 55 S I B AR 2 1 LT 1 I PR
25500000, SE P R B2 24,2023, 24(2) 9599,
ESE B AL S, L TR 20192021 4F i1 5 4 8
B 1) B R 43 A R 2O T LD o B ,2023,23(3):
277-282.

VAZQUEZ-OLVERA R, VOLKOW P, VELAZQUEZ-ACOS-

TA C, et al.

PR 53 A1 K g

Candida bloodstream infection in patients with
cancer; A retrospective analysis of an 11-year period[J]. Rev
Iberoam Micol,2023,40(1) :3-9.

GARNACHO-MONTERO J, DIAZ-MARTIN A, GARCIA-
CABRERA E,et al. Impact on hospital mortality of catheter
removal and adequate antifungal therapy in Candida spp.
bloodstream infections[ J]. ] Antimicrob Chemother, 2013,
68(1):206-213.

MOHR A,SIMON M,JOHA T,et al. Epidemiology of candi-
demia and impact of infectious disease consultation on survival
and care[ J]. Infection,2020,48(2):275-284.
DOGAN O, YESILKAYA A, MENEKSE S, et al. Effect of
initial antifungal therapy on mortality among patients with
bloodstream infections with different Candida species and
resistance to antifungal agents: A multicentre observational
study by the Turkish Fungal Infections Study Group[J]. Int
J Antimicrob Agents,2020,56(1):105992.
XIAO M,CHEN S C,KONG F R,et al. Distribution and an-
tifungal susceptibility of Candida species causing candidemia
An update from the CHIF-NET study[J]. J Infect
Dis,2020,221(Sup. 2) :S139-S147.

CHEN C Y,TIEN F M,SHENG W H,et al. Clinical and mi-

in China:

crobiological characteristics of bloodstream infections among
patients with haematological malignancies with and without
neutropenia at a medical centre in northern Taiwan, 2008-
2013[J]. Int J Antimicrob Agents,2017,49(3) :272-281.
DEORUKHKAR S C,SAINI S,MATHEW S. Virulence fac-
tors contributing to pathogenicity of Candida tropicalis and
its antifungal susceptibility profile[J]. Int ] Microbiol,2014 .,
2014 :456878.

DANESHNIA F, DE ALMEIDA JUNIOR J N, ILKIT M,
et al. Worldwide emergence of fluconazole-resistant Candida
parapsilosis; Current {ramework and future research road-
map[J]. Lancet Microbe,2023,4(6) ;e470-e480.

NING Y T,XIAO M,PERLIN D S, et al. Decreased echino-
candin susceptibility in Candida parapsilosis causing candi-
demia and emergence of a pan-echinocandin resistant case in

ChinalJ]. Emerg Microbes Infect,2023,12(1):2153086.



424 AR ER R FER

[18] PASQUALOTTO A C,BITTENCOURT SEVERO C,DE [21] SASANI E,YADEGARI M H,KHODAVAISY S,et al. Vir-
MATTOS OLIVEIRA F,et al. Cryptococcemia. An analysis ulence factors and azole-resistant mechanism of Candida
of 28 cases with emphasis on the clinical outcome and its etio- tropicalis isolated from candidemia [J]. Mycopathologia,
logic agent[J]. Rev Iberoam Micol,2004,21(3) :143-146. 2021.186(6) : 847-856.

[19]7 WANG Y,FAN X, WANG H,ct al. Continual decline in 221 PAWOUD AM.SAIED S A, TORAYAH M M.etal. Anti-

o o ) o fungal susceptibility and virulence determinants profile of
azole susceptibility rates in Candida tropicalis over a 9-year . o ) ) ) )
Candida species isolated from patients with candidemial J ].

iod in Chi . F Microbiol ,2021,12:702839. . -
period in China[J]. Front Microbio Sci Rep»2024,14(1) ;11597

[20]  SASANI E,KHODAVAISY S, REZAIE S, et al. The rela= 137 g(vACS F,BALLA N,BOZO A, et al. Epidemiology, clini-
tionship between biofilm formation and mortality in patients cal characteristics, outcome and biofilm forming properties in
with Candida tropicalis candidemia [J]. Microb Pathog, candidaemia: A single-centre retrospective 4-year analysis
2021,155:104889. from Hungary[J]. Mycoses,2024,67(4) ;el3727.

Clinical Distribution and Drug Sensitivity Analysis of Fungal Bloodstream
Infection in a Grade-A Tertiary Hospital in Fujian Province

YANG Huang' . XU Xiaohong' ., ZHANG Rui*, LI Bin'
1. Department of Laboratory Medicine, Fujian Medical University Union Hospital, Fuzhou 350001, China;
2. School of Medical Technology and Engineering, Fujian Medical University, Fuzhou 350122, China

ABSTRACT: Objective To analyze the species distribution and drug resistance levels of fungal
bloodstream infections in a hospital and to understand the characteristics of strain distribution across dif-
ferent departments. This study aims to provide reference information for the prevention and treatment of
this clinical infection. Methods Blood samples were collected from 281 patients with fungal bloodstream
infections from January 2021 to December 2023. The fungal strains were isolated, identified using mass
spectrometry, and tested for drug susceptibility. The results were statistically analyzed. Results The
proportion of male patients with fungemia was significantly higher than that of females.  The intensive
care unit (ICU) had the highest distribution (35.2%), followed by the Hematology department (20.6%) ,
Emergency department (12. 1%), and Cardiovascular surgery department (11.4%). The main fungi
causing infections were Candida albicans (33.5%), Candida tropicalis (29.9%), Candida parapsilosis
(18.5%), Talaromyces marnef fei (5.3%), and Cryptococcus neo formans (3.2%). Drug susceptibility
tests showed that Candida albicans had high sensitivity to fluconazole, voriconazole, and amphotericin B.
Candida tropicalis exhibited low sensitivity to azole drugs, but showed good sensitivity only to amphoteri-
cin B. Candida parapsilosis demonstrated good sensitivity to all major antifungal drugs.  Stratified anal-
ysis revealed that fungal strains isolated from Hematology department patients generally exhibited lower
overall sensitivity to antifungal drugs. Conclusion The distribution of fungal strains and their drug sus-
ceptibility characteristics vary across different departments within the hospital.  Candida albicans and
Candida parapsilosis show good sensitivity to common antifungal drugs, while Candida tropicalis has
low sensitivity to azole drugs.  Special attention should be paid to the issue of drug resistance in Candida
tropicalis when treating patients in the Hematology department.
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