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Application and management status of automated endoscope reprocessors
in 292 medical institutions

ZHEN Jin'?*, CHEN Liuji®*, LIU Haixia', MA Jiuhong', LI Xianhuang', HUANG Xi'
(1. Center for Digestive Endoscopy, The First Af filiated Hospital of Nanchang University ,
Nanchang 330006, China; 2. Department of Pain Medicine , The First Af filiated Hospital o f
Anhui Medical University, Hefei 230022, China; 3. Department of Nursing , Ganzhou Peo-
ple’s Hospital , Ganzhou 341000, China)

[Abstract] Objective To understand the current status of application, management, and maintenance of automa-
ted endoscope reprocessors (AERs) in China. Methods A questionnaire survey was conducted using convenience
sampling method on the application, management, maintenance, and monitoring of AERs, as well as personnel
training in digestive endoscopy centers of 292 medical institutions (Mls). Results A total of 316 questionnaires
were distributed, and 292 were available, with an effective response rate of 92. 41%. Among the 292 Mls, 198
(67.81%) were equipped with AERs, with equipment rates of 75. 11% in tertiary Mls and 41. 27% in secondary
Mls. 88.38% of MIs performed manual cleaning before placing endoscopes into AERs, while 2. 02% of MIs still

didn’t perform this step, mainly in tertiary MIs. The most common problems in the application of AERs were the

(R E®]T 2025-01-21

[HEWH] LA AT A RF# 54 % B E (20212BAB206023)

[EHR AT 1995 - ) o QU  ZRUE A IR UL AR 98 AR 7052, EZMEE B b 3 55 B e = il i 58
HfEEE] SAaa E-mail; ndyfy00740@ncu. edu. cn



[ Y i 24 A 2025 42 9 A 24 455 9 ) Chin J Infect Control Vol 24 No 9 Sep 2025 e 1279 -

detachment or damage of connecting pipes (83.33%), followed by disinfectant leakage of AERs (43.94%), mal-
function of control panel (43.94%), and failure or poor water flow of AER pipeline (42, 93%). 92.42% of MlIs
regularly disinfected AERs, 72.73% of Mls regularly replaced AER air filters, and 80. 30% of MIs regularly re-
placed AER water filters. 96. 46% of MIs monitored the concentration of disinfectants before daily application of
AERs, 87.88% of MIs regularly monitored the final rinse water of AERs, and 96.97% of Mls provided professio-
nal training for new employees to use AERs for the first time. Conclusion The equipping rate of AERs at all levels
of MIs in China still needs to be improved. Most MIs are able to monitor and maintain AERs well, but there are still
many problems in the application process. Due to the large volume of endoscopic diagnosis and treatment as well as
insufficient execution rate of manual cleaning in tertiary Mls, it is necessary to optimize workflow and strengthen
training. Secondary Mls face challenges such as equipment shortages and low monitoring execution rates, requiring
increased funding and regulatory efforts. It is recommended that manufacturers continuously optimize AER design,
MIs establish standardized AER application protocol, and relevant departments improve AER application and ma-

nagement standards, in order to improve the quality of endoscopic cleaning and disinfection and ensure patient safety

during diagnosis and treatment.
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Table 2 General information of endoscopy centers in 292

medical institutions
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Table 1  Distribution of different grades of medical institu-
tions in different regions (No. of institutions)
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Table 3  Application of AERs in 198 medical institutions
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Table 4 Management and maintenance of AERs in 198 medical institutions
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Table 5 Monitoring of AERs and staff training in 198 medi-

cal institutions

SREITH R EIT ALY &t
(n=172) (n=26) (n=198)
HH WO G BR A B mR
P (% U (% I (%)
& H i F AER Z A i
A 31 T 7R e i s
2 167 97.09 24 92.31 191 96.46
i 5 2.91 2 7.69 7 3.54
AER 15 2 77 ¥k B I
R — 130 75.58 18 69.23 148 74.75
(TS NLIR/ 22 12.79 2 7.69 24 12.12
BANE K 5 291 4 15.39 9  4.55
ALK — K 6  3.49 0 0 6 3.03
N g 6  3.49 2 7.69 8  4.04
HoAth 3 1.74 0 0 3 1.51
AER 2R BEUE K #E 17
AR 2 )
2 154 89.53 20 76.92 174 87.88
R 18 10.47 6 23.08 24 12.12
AER A B B /K W
(a3 14 9.09 6 30.00 20 11.49
5 A 46 29.87 4 20.00 50 28.74
(eI 91 59.09 10 50.00 101 58.05
g2 4R 1 0.65 0 0 1 0.57
AR 2 1.30 0 0 2 1.15
HoAih 0 0 0 0 0 0
AR GO il
AER #47£ L 591
2 168 97.67 24 92,31 192 96.97
i 4 2,33 2 7.69 6 3.03
T VETH B 51 E
Kl AER # 5 AR
2 158 91.86 24 92.31 182 91.92
w 14 8.14 2 7.69 16 8.08
VR AL AER
RH 00 B I3 R
54 4 2.53 4 16.67 8  4.39
A 59 37.34 10 41.67 69 37.91
A 55  34.81 6 25.00 61 33.52
4 35 22.15 3 12.50 38 20.88
HoAth 5 3,17 1 4.16 6  3.30

3 itig

AER J&—Ff T P9 580 Ve A 52 09 B sk ik
%o 5 N TR e, A R SR b AR AL . B Bk
4T T R R Bl A R e B R PN B
A 3 A B ) — 5 R R S L O B W R R KT
HEAMIIFHER TENRWGEET . RFEA D
7R 5292 T EIF LA AER FL A5 %0 67. 81 % MK T
2011 4F(22. 1Y) H1 2019 4F (50, 55 Y0 4 T4 5
BT 5 Kk RAFAE—E 2500 . Hop, == y7 LA
AER BL&3R K 75. 1100, = T % EI7 HLAY AER Bt
FRA27% . ZHEITHL AER Bl AR AL, F 2R
PR R RAN B RSBmO A, SR
BEIF LA IR $ A $55 AER L #5 3 ; [F] B, BR YT 3
BTN A R BT LA I W T

FRE“507 HLIE” . AER [ AR 4 A [F] & 48 Cln g
W T AR G0 43 FF A S DL R IR 58 IR RS
AP R 71. 720 W EF LA X T BT iH e
1B AER, ] B2 2% ) I Ak G2 25 W i e
YR 2 N BT e e A, AR A —
ARG X S i P RE < FEAIL AER FI %, 5 BT
PR, R AW EX s BT HE AER 1 F
e — AT . BAh Bt as sh e sE iy AER
IEFEB A AR P A P AL 37, 37 %0 1 B Y7 HLAS
flss 7 iXFh ik & . Alfa U fF58 R, 24 AER )Y
FAEH B8 AL F KO B AR 45000 B 41 7E AER
PEALE ARG AR A TG o P s 8 4% 2 I 7 ML A il
B Z 68 25 Ve DI BB AER B S HR AT 4 B T
45° (7 E LA/ AL B O O

AW BTEA AER 22 B 2 70 28 1 91 56 i T
TV VR AR Ve 2 bR IR0 HAR A R E
2,02 % B B 7 BILAE A 35 AT AT o] Ak 2 K5 4 8% A
AER P, XS HLH B P =R ET AL, )
BEIT IR R BRI R B G . FTREIR N = BT HLAY
N BEI2 Y7 1 R R G L, Pk T N 03 PR s ) 7 1 38k
o F LR, Ak # AER %45 (1 Advan-
tage Plus) [ F 6 B v 78 o] LA I F T3S k2
B, = BT ALA P RE DR U 4 T TIE Ve R . AR
M7 2021 R 3% [ B 7 AL 542 2F B 25 (AAMD 45 1 B
4 s AER o135 vk — i HORBAE 9 0 IE T I vk
b 78 ANBE 58 4 BUICHL MO VERT I T T k. F
T Y v o 0 A R R O e R B 4
SRR ML B R Y LR A RO e e R BRAE Y



e 1284 - v DY 4 A 2025 4E 9 A5 24 45 9 ] Chin ] Infect Control Vol 24 No 9 Sep 2025

JRE A SR S B T AILAL P 48 3 56 E N 38
£ 24 W B AE TR R (FDAD b 7 (9 7T DL B T 1
THWER) AER, 2200 4 2 27 Bt 1A BA 317 42 18 PE A
i OCTE R A A A IR W A B 1 A AR
AN =GR BE 7 HLAL R JE A O A T AR R L S B
b1 NTTR R 2= kYR = BN N 1 N 12192 S8 B 1 1
BRIl e B T LIS AT 3.

ZORIEVEG AER 48 WS T 10 I TH] E 4% BT AL
P ) 22 S A K, B i AR R R S A
#E. Yassin UV K B, AER P 2 SAE RN 2
PLSE TR N B RIEEHE AER rhas ST M i [a] 22
210 min, XTI A /W 5| 38 18 A 80 (B T3 1Y)
K/ BT AT O R . Alfa NIRRT R,
Bife AER H T8 2 min 5, #1780 4MY 10 min
T2l T T LBy 1k oA 5 L Al 47 300 180 Ak 2B ) o A
Koo 2018 RRIKYHAE Fa > g1, 4 i) P 3 A2 06
R H 25 R 3R Ik B K g3 . TR A N
PR T B, B 45 R T ML K AER IRX
A3 E =2 min, W TS TR Z AN H N5 T H #
S-Sl T AR AR A I N B AT RS T TR
DL A T e AU

AER i i o, TE B 3% 42 4% 45 B0 TR IR N B T
VEHE R CEE, R AER B17 4 % 8
W T o TS 5P A S P e BT L DT S ) PN 5 1D 9 TR
THERCERDY . AT, 5 R EIT WA FE ] AER
I 5 L R P i) A 3 A IR i e A b =
BESFHLA A0 2 5k 84, 30 % g 25 T R BE I WL
[ 76.92% . BT AEIE I = 9 = 7 ML 5% 4 1 A0
R P ECE R A AR, dE ST LA E
OIRS A B A M S AR R JE s 15 U B AR T
VETHTE N GRS 4R A B 2 R A T vk

FEZ AR g L AER B B4 A BN FEIRE.
R AL 25T B AT B BRI R L AN W] T ik
A HEMAEERN, R, AR ER.8. 72711
S RET LR AR BE A W HEAT A B A T R T
HUA B RE AT . BLAh . 4020 LA B = B 97 Bl
PR G B T7 ML HEAT A2 B B R 5 H R
THHEAR A B0 10 . X7 9 & PR YT LA 1)
ML AER B B0 3 XF T s 28 B g 4 R R
WHGRCHE R A EEE L., ZRETIH
AER H B HBHATA L /TR S HNE 2T & K.
WA S, BN E SRR . B, #il
ZRBEIT O I AER B A 8RB B
FR) A T A3 3, DT 6 AR DT 52 4 3 B e R 2000 B 5

T B KRS 5 I 2 WX AER 345 7E 47 4 3 F0 1 fig
R Ok B SHH R SRR AE W AE AT . RIeT, S R TT
BILA $5 107 7™ A% AT BV, 7 T B 0040 T o) . A 2%
P& AT A F I RS0 sk AER 3 5 1 # B
[F1) T A 0 Al SRR A N D, 52 B 4 AR T8 W A B

Blazquez-Garrido £ il 57 ¢ B, 2% 2R T 9k 7K 1
A WIS TORIE N G R R R OC B, AN A
PR ZRESFHL AER 2 A T2 vk /K B2k By s ) Bk
Fr4H 89. 5300 & T R I LMY 76. 9206, —
P ST LA ] B PR ik = T 2R IR K B AR e
1% FH B A B0 3 BUR AT R AR 25 . Ak,
T3 R BEIT AL AT g Bl = o 6 Y T a4 A R
PN A S RN R = R NS S
HPAT AR . MET =REIFHIE, —HEITHL
A TT BB XoF P B T R T R Y BT AR o RO L OR
Fo 3 TR B AT PR 7K A= 4 0 0 XoF T PR A A B
e E B B, RO SR X g BT LA Y
BE & SCRE B ZOR TR VK I A A B BT 4 AR L O
T8 5 S B e PR T A A R PN T R T B T

i ERTiR . AER fTE N BTG TR B 2 ) 2
FH A8 R BEIT AU 5 = R BRI AL 7R B A B A A
VERLE S M I B AT 5 A A 36 22 5 . IR ST L
I EAR AER Bl R85 AHTE T LI B 5 %
8 s A4 S T AT AE N AL s GBI LA U T e
VA R W PRAT A A R R, R T AL A
37 AER ARUEALfE AR RR  AHOCHR 1T 0 58 3% AER fif
FH B A8 BRI ) 38 7 AN B G AL AER 811, LR
HE N B8 VR TH B RBE R E 12 T K. R A
WEFE AR R R < 15 506 il RE 5 ik i R B AL T fiE
SBREA G M i 22 5 HOR B IT AL L ) A AT
FE 52 1A 45 3 i) AR R 5 SH A | T 46 2K Yol 5 T 27 57 40 B
75 2 AR R ST LA FEAH N2

MEPRIAEEHFARALEANZF R,

(& % xx k]

[1] AAMI. Flexible and semi-rigid endoscope processing in health
care facilities; ANSI/AAMI ST91. 2021[S]. Arlington, VA,
USA: AAMI, 2021.

[2] Speer T, Alfa M, Jones D, et al. WGO guideline-endoscope
disinfection update[ J]. J Clin Gastroenterol, 2023, 57(1); 1-9.

[3] Day LW, Muthusamy VR, Collins J, et al. Multisociety guide-
line on reprocessing {lexible GI endoscopes and accessories[ ] .
Gastrointest Endosc, 2021, 93(1): 11— 33, e6.

[4] Loyola M, Babb E, Bocian S, et al. Standards of infection



rp R R i 2 R 2025 4E 9 H 45 24 %45 9 ] Chin J Infect Control Vol 24 No 9 Sep 2025 . 1285 -

(5]

Lo]

[7]

(8]

9]

[10]

[11]

(12]

[13]

prevention in reprocessing flexible gastrointestinal endoscopes
[J]. Gastroenterol Nurs, 2020, 43(3): E142 - E158.
Mg, MEm, WEFH. BANBEERHHFHEAME WS
507—2016[J]. "B 223, 2017, 16(6) : 587 =592,
Liu YX, Xing YB, Gong YX. Regulation for cleaning and dis-
infection technique of flexible endoscope[ J]. Chinese Journal
of Infection Control, 2017, 16(6). 587 —592.

Chang WK, Peng CL., Chen YW, et al. Recommendations and
guidelines for endoscope reprocessing: current position state-
ment of Digestive Endoscopic Society of Taiwan[J]. J Micro-
biol Immunol Infect, 2024, 57(2): 211 — 224,

PR L. A B N BETE DR I BE L X DB AL B Y A G R
YA, PR RS2 . 2018, 35(12): 940 — 942,
Liao Y, Ma JH. Analysis of infectivity associated with endo-
scope reprocessing by automatic endoscope cleaning and sterili-
zing machine[ J]. Chinese Journal of Disinfection, 2018, 35
(12): 940 — 942,

Zhang XL, Kong JY, Tang P, et al. Current status of clea-
ning and disinfection for gastrointestinal endoscopy in China: a
survey of 122 endoscopy units[ J]. Dig Liver Dis, 2011, 43
(4): 305 - 308.

. W HCE . IS, AF (WS 50720106 X BT UE T
FEHCARME VAT O AT ], AR B Bk e 2 %38, 2019,
29(21): 3339 — 3344,

Ma S, Xi HJ, Fu ZJ, et al. Survey of implementation Regula-
tion for cleaning and disin fection technique of flexible endo-
scope (WS 507 = 2016)[J]. Chinese Journal of Nosocomiolo-
gy. 2019, 29(21); 3339 — 3344,

rhAe N IR ] 5% 5T B A 0 R B R . I bR
A G 2. WA IH L DA 2K . GB 30689—
2014[ST. JLmT: i E bR AE S fRAE . 2014,

Administration of Quality Supervision, Inspection and Quaran-
tine of the People’s Republic of China, Standardization Ad-
ministration of the People”s Republic of China. Hygienic re-
quirements for washer-disinfectors employing chemical disin-
fection for thermolabile endoscopes: GB 30689 — 2014 [ S].
Beijing: Standards Press of China, 2014,

rh A N IR ] 5 5T B A 0 A v R B R
BRI Z 5 2. NETERIHEE A GB/T 35267—2017(S]. 1t
e H EARE U 2017,

Administration of Quality Supervision, Inspection and Quaran-
tine of the People’s Republic of China, Standardization Ad-
ministration of the People” s Republic of China. Endoscopes
washer-disinfectors; GB/T 35267 — 2017[S]. Beijing: Stan-
dards Press of China, 2017.

Sorin M, Segal-Maurer S, Mariano N, et al. Nosocomial trans-
mission of imipenem-resistant Pseudomonas aeruginosa follo-
wing bronchoscopy associated with improper connection to the
Steris System 1 processor[ J]. Infect Control Hosp Epidemiol,
2001, 22(7): 409 — 413.

Beilenhoff U, Biering H, Blum R, et al. ESGE-ESGENA tech-
nical specification for process validation and routine testing of

endoscope reprocessing in washer-disinfectors according to EN

1SO 15883, parts 1, 4, and ISO/TS 15883 — 5[ J]. Endosco-
py. 2017, 49(12); 1262 - 1275.

L14] Kk, ZEE, XBE. BEIT7HURECHR B U8 T 3 FOR E )

S FELT ], A R B R e 2 Ak R 2018, 28(9): 1432 -
1435.
Zhang B, Qin J, Liu YX. Implementation of “endoscopic
cleaning and disinfection technology standards” in medical in-
stitutions[ J . Chinese Journal of Nosocomiology, 2018, 28
(9): 1432 — 1435,

[15] #58, EZM. HIME. 154k 2 G0 I 15 Bl 0 T 2 9 6

RO HERELT]. NAREEZY, 2020, 60(7): 110~ 113,
Tan Y, Wang JL., Tian P. Research progress on the relation-
ship between malignant tumors of the digestive system and mi-
croflora dysbiosis[J]. Shandong Medical Journal, 2020, 60
(7): 110 - 113.

[16] Alfa MJ, Singh H, Duerksen DR, et al. Improper positioning
of the elevator lever of duodenoscopes may lead to sequestered
bacteria that survive disinfection by automated endoscope re-
processors[ J]. Am J Infect Control, 2018, 46(1): 73 —75.

[17] van der Ploeg K, Haanappel CP, Voor In’t Holt AF, et al.
Effect of a novel endoscope cleaning brush on duodenoscope
contamination[ ]J]. Endoscopy, 2024, 56(3): 198 — 204.

[18] Yassin M, Clifford A, Dixon H, et al. How effective are the
alcohol flush and drying cycles of automated endoscope repro-
cessors? Stripped endoscope model[ J]. Am ] Infect Control,
2023, 51(5): 527 =532,

[19] Alfa MJ, Sitter DL. In-hospital evaluation of contamination of
duodenoscopes: a quantitative assessment of the effect of dr-
ying[J]. J Hosp Infect, 1991, 19(2): 89— 98.

[20] Beilenhoff U, Biering H, Blum R, et al. Reprocessing of flexi-
ble endoscopes and endoscopic accessories used in gastrointesti-
nal endoscopy: position statement of the European Society of
Gastrointestinal Endoscopy (ESGE) and European Society of
Gastroenterology Nurses and Associates (ESGENA) — update
2018[J]. Endoscopy, 2018, 50(12): 1205 — 1234.

[21] EAMFR, DAL T P9 52 Uk T 3 58 I AH 3¢ J5 D) B o7 X
Fmg[)]. shARERIER AR, 2017, 27(17) 2 4077 = 4080.
Wang WM, Ma JH. Reasons and countermeasures of disinfec-
tion failure of digestive endoscopy[J]. Chinese Journal of Nos-
ocomiology. 2017, 27(17): 4077 — 4080.

[227] Blazquez-Garrido RM, Cuchi-Burgos E, Martin-Salas C, et al.
Microbiological monitoring of medical devices after cleaning,
disinfection and sterilisation[ J]. Enferm Infecc Microbiol Clin

(Engl Ed), 2018, 36(10): 657 — 661.

O 3T - ZE 0038

A 305 AR B PR 0 M R SR 292 PR ERTTALI B A
) 3 VT B AL B AR A A L], o R e o 2k A L 2025,
24(9) ;1278 — 1285. DOI: 10. 12138/]. issn. 1671 — 9638. 20252060.
Cite this article as; ZHEN Jin, CHEN Liuji, LIU Haixia, et al.
Application and management status of automated endoscope repro-
cessors in 292 medical institutions[ ] ]. Chin J Infect Control,
2025, 24(9): 1278 — 1285. DOI: 10. 12138/j. issn. 1671 — 9638.
20252060.



