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[Abstract] Objective To understand the distribution characteristics of fungi on object surface in hospital environ-
ment, and provide reference for the scientific and precise formulation of environment control strategies based on fun-
gal in clinic. Methods From December 7 to 23, 2023, a total of 60 environmental specimens of 19 categories in 6
departments of a large tertiary first-class hospital were collected and divided into water-related environmental speci-

men group, complete facade environmental specimen group. and sanitary ware environmental specimen group. 18S
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rRNA sequencing was performed on specimens with fungi detected. Results Fungal detection rate of environmental
specimens was 20.00% (12/60). Sink in the department of endocrinology had the highest fungal colony count
(15 CFU/em?), followed by the air outlet of air disinfection device in the department of thoracic surgery and the in-
ternal part of a faucet in the department of endocrinology (both 10 CFU/ecm?). The water-related environmental
specimen group detected most diverse fungal genera (14 species), with high relative abundances of Aspergillus
(100%) , Meyerozyma (99.06%) , Ophiocordyceps genus (95.63%) , and Kodamaea (87.86% ). The air outlet of
air disinfection device was detected with a high abundance of Chaetomium (44.08%) and Corollospora (39.71%).
There was no statistically significant difference in the o-diversity (Shannon and Simpson indices, P values of 0. 661
and 0. 568, respectively) and B-diversity (P =0.712) among the three environmental specimens. Conclusion Under
the routine implementation of basic environmental cleaning and disinfection in medical institutions, fungi are in a low
prevalence in the environment. However, moist surfaces and air disinfection device are prone to fungal colonization,
and it is necessary to strengthen daily monitoring and take corresponding intervention measures to reduce the risk of
infection.
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Figure 1 Schematic diagram of sampling point numbering for environmental object surface
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Table 2 Relative abundance of fungal genera in different specimens in three groups (%)

KM KGR AL (= 14)

S AR (=) LR L

Wk =
AR A12 B12 Di1 E12 El3 Fii B2 B7 7 DY F9 A17
(n=4) (n=8) (n=1) (n=2) (n=4) (n=1) (n=2) (n=17) (n=2) (n=2) (n=1) (n=1)
i 7 5. 84 0.05 0 0 0 100 99,99 10.59 55.92 0 0 100
WREREE 4 0 99, 06 100 0 27.42 0 0 1.27 0 0 0 0
R 1 0 0.18 0 0 0 0 0 0 0 0 0 0
NHERE 4 87.86 0.29 0 0 0 0 0.01 36.86 0 0 0 0
TR 1 0 0 0 0 0 0 0 0 44,08 0 0 0
HRHE 2 0 0 0 0 21.72 0 0 39,71 0 0 0 0
B389 3 2.36 0 0 0 0 0 0 5.76 0 72,97 0 0
LHER 1 0 0 0 95.63 0 0 0 0 0 0 0 0
AR 2 0 0 0 0 0 0 0 4,80 0 27.03 0 0
oHAHE 2 3.94 0 0 0 33,71 0 0 0 0 0 0 0
KR 1 0 0 0 4,37 0 0 0 0 0 0 10 0
B E 1 0 0 0 0 17.15 0 0 0 0 0 0 0
YRR 1 0 0.18 0 0 0 0 0 0 0 0 0 0
WHEREER 1 0 0 0 0 0 0 0 1 0 0 0 0
R R 1 0 0.12 0 0 0 0 0 0 0 0 0 0
AYE R 1 0 0.11 0 0 0 0 0 0 0 0 0 0
HER | 0 0.01 0 0 0 0 0 0 0 0 0 0

T n 7R 45 43 L mOPR AR G TR B R 28 L TR TR A 1 R E BT A AR AR TR RS S B

2.3 Ak o FHHE o SR HTETR BN KA
RINGERRA WL 2 9 4 bR e 2 L (B 2 B s R
Hy B — R 32 (Ul EC I B i 5 /)N T BB
JE R R I S BB . 5K AR R IR BT AR A 4]
FHEE » 58 B 37 T PR AR AS 21 B AT B B 1 b 2 R
AN 5] BE - 1 Jed 2H B X 3 2 oy ol 2 s L L

INE BRI R X B R . DA H R B
AL (W) b 22 KV AN 3G &) B B IR 58 A il &
SRR — . BRI Z AR BN 3 A
] o« Z#£ 1% (Shannon 5 Simpson 840 2% 5 L4t it
2 SL(PAEAYBIR 0,661, 0.568), LK 2,

AL o

& 2

AR bksm AW

Figure 2

”Mw’T*”H ” .M:’T;‘—;H ’

FRAR 41

FRAR 41 ‘M A4l ) M:4£‘—h¥

AR AN FRAS o 2 K

a-diversity of specimens from different groups



R Y i 24 A 2025 4E 5 45 24 #4555 ] Chin J Infect Control Vol 24 No 5 May 2025 « 629 -

2.4 AR B SHME BEZHESITE R EOR . KA
SRR BT AR A 2H 43 A5 85 5 1 F A P TR TR A 28 R A
R 5 58 B N7 TH] PR B AR AR 20 43 A 5 AR L L2 DY R A
B AL . 5 A il R BT AR AR AR L KA R
B AR A 41 5 50 B 37 18] PR AR RS AS 2 0 TR R A 25 R
BN, BT AR BN .3 dln] B B A 2
FRGEH ¥ (P=0.712), WA 3,

B
Mk

g

PCoA2 (28.34%)

PCoA1 (45.67%)

B3 ANEAHERA B 2R

Figure 3 B-diversity of specimens {rom different groups

3 itig

T AR, P BB LR 1 R o e e S L 45 R
HMBEITH N R T E KK, © 8 AT Z 1
RS DA R, SR BE AR A i 2 T 0 B
18 A58 T Vit R B R W 5 B0 DR S B 7 45 T A Gk
Z PR L R BE B G 1 B AR AR RS
3 AE 22 A I RBE & HEA T 002E W0 SR R B 35 ALY
ARG MR R T BEIT IR BE B 0 4 A REAE L R T
TR 1) BT A XU UL ARG o T TR IS T LA N B
AR e 7 s 4 b i 0 I R TR . R STA R R
T R B il % e 77 4 15t 0 1 00 IR T ML A P
L TR S AR I RS R AR 0 A7 7K T o (EL 5 7K 5 AH 56 1 2R
B (K e 3k (P T ) A0 A AT AL XU T B K
HE SR X A R T A D6 T U 2 R T R M 2
IR I 5 A I T A it

WE A PR AR AR o BB AG H R0 400 ~24. 4201,
ARBFFEBE T 5 52 FL 15 P RS JF R 5T . B
i %k 20, 0 %6, Hod #E 7K Ok Sk 8 s LK O 3k 4
TRt il 8 (100 70) A FCEEBEIE (99.06%0) /NH
TR & (87. 86 0 Wy ARG =F Ji & A 44, 5 R A
WEFE 1 B — B, KA LA Y B RN SR AR

PRAE T AR IR, K B A 20 IR A ) B I
T8 J A A B Sy BT AT TS 24 P 5 TR 1 7K T £ K 4 At
TRLIA S T H KRS R A R L LA S R g
[ RN AN~ S ol | A= 8 QS gy | R DA SRE
KA DG P A BE W 7 SN 7 2 B LR R
S B 45 SR W

AHIF 58 M\ 25 S B LA 1 R AS: H  e E E
1B & (44, 08 %0) FIE 7 H I8 (39. 71 %) , B AT
A D32 DX SR BT A A DGR GE . A T S R
BEBL R R B 2 B A S A
G55 51 1 2 % N HE B # W A, DTG 5] % et
T BEIT LAY 58 AR B i RUBURL 25 S U8 R 40
(HEPA) BAG R 55 B 72 S A B R 45 2 SN B8
FROTZMH AR RS, SR, b
SR 25 ST R A XU T I X 2 8 R
SRS AN BB 2 T B AR AT HLASURL A AT B JE B
AR, A i A A O o LA AR IR S T AR K
FEJT ., P A W T g n] S B0 A R TS
Yo 77 A BRI T O o TR O T
T A A2 AT IS ) 1 5 0 A A o A PR T U )
B HURE 5T T AR RCRE W I DA T A R 3R P 1
VG Ye 5] K B B R R

A5 R A AE — 5 19 Jm) BR M % B 4 1T 2% R
P2 97 PR 85 v 5 e EC TR 43 A R R R AN R LN

g Lk . 5 T A 56 Y BR e e e R A R OG T
RS A IR T L TR AE BRI LA SRR A A A O A
IR o ) 2 B 1 SR . AR PSR 45 R o L BT AL
TE 5 BT S PR R T 0 B T L PR BE Hh LR A
FARTRAT Ko A 5 7K P AH 5 ) 35 it A2 T # ik
B Ty A FUTE A AR S 6 20 . TR T A
KT R H 8 W55 508 8 . AR AR 2= B Jk
e R

BLE R IAAE A R AR R

(& % x )]

[1] Denning DW. Global incidence and mortality of severe fungal
disease[ J]. Lancet Infect Dis, 2024, 24(7): 428 — e438.

[2] Liao Y, Chen M, Hartmann T, et al. Epidemiology of oppor-
tunistic invasive fungal infections in China: review of literature
[J]. Chin Med J (EngD), 2013, 126(2): 361 — 368.

[3] Xiao M, Sun ZY, Kang M, et al. Five-year national survei-

llance of invasive candidiasis: species distribution and azole



* 630 -

[4]

(5]

L6]

7]

[8]

9]

A B P A A 2025 4F 5 5 24 B4 5 M

Chin J Infect Control Vol 24 No 5 May 2025

susceptibility from the China Hospital Invasive Fungal Survei-
llance Net (CHIF-NET) study[J]. J Clin Microbiol, 2018, 56
(7): e00577 = 18.

Wang H, Xiao M, Chen SCA, et al. In vitro susceptibilities
of yeast species to fluconazole and voriconazole as determined
by the 2010 National China Hospital Invasive Fungal Survei-
llance Net (CHIF-NET) study[J]. J Clin Microbiol, 2012, 50
(12): 3952 - 3959.

Santana DJ, Zhao GL., O’ Meara TR. The many faces of Can-
dida auris: phenotypic and strain variation in an emerging
pathogen[J]. PLoS Pathog, 2024, 20(3): ¢1012011.

Bing J, Du H, Guo PH, et al. Candida auris-associated hos-
pitalizations and outbreaks, China, 2018 — 2023[]J]. Emerg
Microbes Infect, 2024, 13(1). 2302843,

MacVicar S. World Health Organization fungal priority patho-
gens list[J]. J Prescr Pract, 2024, 6(7): 280 — 281,

Law AKY, Chau CK, Chan GYS. Characteristics of bioaero-
sol profile in office buildings in Hong Kong[J]. Build Environ,
2001, 36(4): 527 = 541.

TG00, BN . RARLL. iR 2 BH B 5L T80 SR A
oL AELT]. | A, 2016, 13(25): 75 77.

Yang QZ, Mo XJ, Wu JH. Investigation on the detection of
pathogenic bacteria in the hand of cancer specialist nurses[ ] ].

China Health Industry, 2016, 13(25). 75— 77.

[10] Sabuco-Tébar EA, Arense-Gonzalo JJ, Campayo-Rojas FJ.

[11]

[12]

[13]

[14]

[15]

Relationship between airborne fungi presence and the position
of the high efficiency particulate air filter in the heating, venti-
lation, and air conditioning system[J]. HERD, 2023, 16(4) .
56 — 68.

Lionakis MS, Hohl TM. Call to action: how to tackle emer-
ging nosocomial fungal infections[J]. Cell Host Microbe,
2020, 27(6) : 859 — 862.

Babler K, Sharkey M, Arenas S, et al. Detection of the clini-
cally persistent, pathogenic yeast spp. Candida auris from
hospital and municipal wastewater in miami-dade County,
Florida[J]. Sci Total Environ, 2023, 898: 165459,

Meyer V, Andersen MR, Brakhage AA. et al. Current cha-
llenges of research on filamentous fungi in relation to human
welfare and a sustainable bio-economy: a white paper[] ].
Fungal Biol Biotechnol, 2016, 3. 6.

Prigitano A, Perrone PM, Esposto MC, et al. ICU environ-
mental surfaces are a reservoir of fungi: species distribution in
northern Italy[J]. J Hosp Infect, 2022, 123; 74 = 79.
Facciola A, Pellicano GF, Visalli G, et al. The role of the

hospital environment in the healthcare-associated infections: a

[16]

[17]

(18]

[19]

[20]

[21]

[22]

general review of the literature[ J]. Eur Rev Med Pharmacol
Sci, 2019, 23(3): 1266 — 1278.

Hayward C, Brown MH, Whiley H. Hospital water as the
source of healthcare-associated infection and antimicrobial-re-
sistant organisms[ J]. Curr Opin Infect Dis, 2022, 35(4); 339 —
345,

Capelletti RV, Moraes AM. Waterborne microorganisms and
biofilms related to hospital infections: strategies for prevention
and control in healthcare facilities[ J]. J Water Health, 2016,
14(1) . 52 -67.

Sharma S, Mohler J, Mahajan SD, et al. Microbial biofilm: a
review on formation. infection, antibiotic resistance. control
measures, and innovative treatment [ J ]. Microorganisms,
2023, 11(6): 1614.

Gholipour S, Nikaeen M, Mohammadi F, et al. Antibiotic re-
sistance pattern of waterborne causative agents of healthcare-
associated infections; a call for biofilm control in hospital wa-
ter systems[ J]. J Infect Public Health, 2024, 17(7): 102469.
AL, kA SR AR S REL] DS
J&YL, 2023, 18(5): 312 - 320.

Zhang PC, Zhang H. Current status and prospects of air puri-
fication and disinfection technology[J]. Journal of Microbes
and Infections, 2023, 18(5): 312 - 320.

Li YF, Lu YR, Wang Y, et al. Investigation on the effective-
ness of ventilation dilution on mitigating COVID-19 patients’
secondary airway damage due to exposure to disinfectants[J].
Build Environ, 2023, 228. 109787.

Price DL, Simmons RB, Crow SA Jr. et al. Mold colonization
during use of preservative-treated and untreated air filters, in-
cluding HEPA filters from hospitals and commercial locations
over an 8-year period (1996 —2003)[J]. J Ind Microbiol Bio-
technol, 2005, 32(7): 319 - 321.

R 3L i - 26 00380

A5 AR ARG EE R R L A5 BE YT HLAL W R 3 i 3 1 )
A5 LD, F R e 44 i 4% 7% . 2025, 24.(5) : 625 = 630. DOI: 10.
12138/j. issn. 1671 — 9638. 20257234,

Cite this article as: LIN Xiaofeng, LI Yan, CHEN Nuo, et al.

Fungi distribution on object surface in medical institutions[ ] ].
Chin J Infect Control, 2025, 24(5): 625 — 630. DOI. 10. 12138/
j. issn. 1671 = 9638. 20257234,



