HMIRITIRESE 2026 £ 2 BE 3555 247 173

CigE - ZRTR -

EFxxit5 MAUDE ##8E R ik &L 3= E AR5
BIAMEER FTHEREHEHR

é%ﬂﬁﬂﬂ, %ﬁ{%ﬂ1‘2'37 —/%\ é45 £E¥4’ %J\ XWYZ’ 56,78

IR AFRFTEFRATHE L ERTF A (o 100191)
EARRAAMFHFIHERALRE (k) (4L3x 100191)
RETERLFQER (AR AFEBER) POLRE (K#E 300450)
HE A AR TS BT Bk & EE A (e 570100)

ko A¥E = ERRF (dax 100191)

HBERAFPEFR (5EAKF 830017)

FEE AT ARFAFRTAEFR (FBFETT 832000)

wEE B R R (R IRE 571437)

[FEZE] BR PPAG M8k B FRAMIA ZR i B RO o A R 0 X T g
, NIRRZ 4 AR AL . & RSk PubMed, Embase. Web of Science, Cochrane
Library & SinoMed, CNKI. VIP, WanFang Data 55 "1 3¢ SCSCRREHE 22, KE R ATBR A 2010 4F
LA 1 H—20254E 7 J1 25 H, 1848 MR 10 2R B A AR S MIE 20 I ik R I I AH A R =
SN R FRZER S SR LT R 456 A 25 0 A BRI B9 MAUDE 0dla %, iz FHR & L
fEtL (ROR) ¥, DI fF R A 2224 ( BCPNN ) IEAMINELIAFA 7> 408 (GPS) ¥
TR RGAHE SN, JE—2D M XA IE . 55RO AAHSCICHR 9 i o IRSMIERR I
PEAE NG A e (8 22 AU A e A DG ), FARI G il e . AN R | R 22 |
Wi IT K BCAF V& 55 o SCHRT TR B, 7 it B a () U S Bt i e i) o 22 J I, s
BRI 46.6% ; HUCHERAER RN E . MAUDE B8 8 rP A R BIH L el R F 1 5 B E A
RO~ 642 25H1 523 255 (5 SRl i 13 IG5 . 4518 RAMIERR I FETE
Ik PRI FH o = LT I e 22N RS AR, R FE S P B s A G, B EROR 2
B R R o A Al s R A R B ], P B b iz
F BRI, G AT A R R IR E S . R, i PRSP G H A E A
AT I 58, RS T ARERLRE, SRR FRARAH DA R R A0 2 A XU

[ S8R ] ARSMEIR M S ANRIE SCIGER; (F94M; P25 R e
ERAEROR

[FE452ES] R197.839 [ SCHERERIRES ] A

© N o o AW

Post-authorisation safety evaluation of extracorporeal blood circuit based on
literature and MAUDE database

LI Kaili', ZENG Baogi"**, HUANG Ling*, WANG Qiping*, SUN Feng"**®"®

DOI: 10.12173/.issn.1005-0698.202510009

HAETH, PEAZEEHETHITRE ZNELETE (RS2024X006) ; #EH & M EEGHEAR LB (2025-Y-Y-012) ; #EHHY
ERFATHTRI S = E ATE (RS20247008 )

WEEE: R, Bid, #HRR, LKL T, Email: sunfeng@ojmu.edu.cn

https://ywlxbx.whuznhmedj.com/


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202510009

174 Chin J Pharmacoepidemiol, Feb. 2026, Vol. 35, No.2

1. Department of Epidemiology and Biostatistics, School of Public Health, Peking University; Bejjing 100191, China

2. Key Laboratory of Epidemiology of Major Diseases (Peking University), Ministry of Education, Beijing 100191,
China

3. Central Laboratory; Tianjin Fifth Central Hospital (Binhai Hospital of Peking University), Tianjin 300450, China

4. Center for Pharmacovigilance of Hainan Province, Hainan 570100, China

5. Department of Ophthalmology, Peking University Third Hospital, Bejjing 100191, China

6. School of Traditional Chinese Medicine, Xinjiang Medical University, Urumqi 830017, China

7. School of Public Health, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

8. Hainan Institute of Real World Data, Hainan 571437, China

Corresponding author: SUN Feng, Email: sunfeng@bjmu.edu.cn

[ Abstract] Objective To evaluate the adverse event and its potential causes associated with
extracorporeal blood circuit during clinical use, providing recommendations for the safe clinical use of medical
devices. Methods A systematic search was conducted across PubMed, Embase, Web of Science, the Cochrane
Library, and Chinese databases including SinoMed, CNKI, VIP, and WanFang Data. The search period was from
1 January 2010 to 25 July 2025. The study collected adverse events associated with the clinical application of
extracorporeal circulation blood circuits in blood purification devices, summarizing the types and causes of these
adverse events. To further characterize device-related risks, pharmacovigilance signal detection was performed
on the contemporaneous U.S. FDA MAUDE database utilizing three disproportionality analysis methods: the
reporting odds ratio (ROR), the Bayesian confidence propagation neural network (BCPNN), and the gamma-
Poisson shrinker (GPS). Results A total of 9 articles were included. The primary risks identified during clinical
use of the extracorporeal blood circuit were connection-related issues, including connection failure, difficult
separation, poor sealing, disconnection, and accessory detachment. Literature analysis revealed that product
quality issues were the primary cause of device failure, accounting for 46.6% of reported incidents; operational
factors were the second most common cause. In the MAUDE database, 642 device adverse event records and
523 patient adverse event records were retrieved, signal detection identified 13 positive signals. Conclusions
Connection problems represent the most frequent type of device-related adverse event associated with
extracorporeal blood circuits. These are mainly attributable to product quality defects, with technical operation
being another significant contributing factor. Manufacturers should strengthen quality control across the entire
production-to-transportation process, improve packaging design to prevent component detachment, and include
clear warnings regarding secondary fastening checks. Healthcare staff should develop individualized treatment
protocols and continuously enhance operational proficiency in blood purification techniques to collectively

reduce the incidence of related adverse events.

[Keywords] Extracorporeal blood circuit; Adverse events; Literature search; Signal detection; Product

quality; Connection problems; Operational technique
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Figure 1. Flowchart of the study selection process
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Table 1. Summary of potential causes for extracorporeal circuit malfunctions
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Table 2. Top 10 device adverse events manifestations for extracorporeal circuits in MAUDE
ENEEE0E AL Aokt (%) NEE Tl AL At (%)
TR R 251 39.10 A AR 19 2.96
e/ it 58 9.03 Ly 16 2.49
IPAS 36 5.61 25 16 2.49
FEAR 31 4.83 2y 14 2.18
JEHER Bl s R 19 2.96 BB 14 2.18
%3 MAUDEREIMEIS M EEHE AR BB R R EHRI
Table 3. Top 10 Patient adverse events manifestations for extracorporeal circuits in MAUDE
NEE R0 PT SOC AR Aot (%)
e i A 5 R A S 112 21.41
AN BET- A B PRI 2 2N A5 T SR 55 10.52
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ikt [GNINES I 5 1k LA 28R 27 5.16
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L7 75 b KIHAE 10 1.91
IR Bk BIME RGBT 10 1.91
Y1 i IV B K B 2R G 9 1.72
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Table 4. Positive signals from adverse event signal detection for extracorporeal circuits

NEE 20 A (REED) ROR (95%CI TR ) IC (ICyps) EBGM ( EBGM,s) Signal
T/ B B 251 3.57 (3.00) 1.22 (1.03) 2.31 (2.08) Strong
a1 e 50 5.05 (3.38) 1.62 (1.32) 292 (2.28) Strong
W 4 W 36 5.13 (3.38) 1.96 (1.56) 3.57 (2.66) Strong
] W 19 5.51 (3.05) 2.06 (1.52) 351 (2.32) Strong
AN Bl ] W 19 8.91 (4.73) 2.53 (2.02) 4.54 (2.99) Strong
gl W 16 9.66 (4.77) 2.60 (2.06) 454 (2.87) Strong
TR B 16 23.20 (9.85) 3.22 (2.79) 6.08 (3.84) Strong
WA A i 14 18.40 (7.72) 3.09 (2.59) 5.48 (3.34) Strong
144 W 11 79.18 (17.22) 3.68 (3.33) 6.19 (3.52) Strong
TR IR WA 10 47.89 (12.29) 3.54 (3.11) 5.65 (3.12) Strong
WA 7S SR W 9 43.03 (10.71) 3.51 (3.03) 530 (2.82) Strong
Yy e B 8 28.66 (7.65) 3.34 (2.77) 4.75 (2.42) Strong
K Ik e 6 85.70 (10.37) 3.70 (3.22) 4.45 (2.02) Strong
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Table 5. Recall records of extracorporeal blood circuits in the past five years
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