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[ Abstract] Objective To analyze the characteristics of adverse events of disposable hemoperfusion
devices in real-world clinical practice using multicenter data, and to investigate the influencing factors of
hypotension, providing evidence for the safe clinical use of these devices. Methods An observational study
was conducted involving patients who received disposable hemoperfusion therapy across 17 sentinel hospitals
in China from June 2022 to July 2024. Device-related adverse events were monitored and analyzed. Descriptive
statistics, Firth's Logistic regression model, and balanced random forest model were applied to systematically
evaluate the manifestations of adverse events and the risk factors for the occurrence of hypotension. Results A
total of 17,824 usage records were included. In the sentinel hospital data, hypotension [0.19%, 95%CI (0.14%,
0.27%)] and hemoperfusion occlusion [0.13%, 95%CI (0.09%, 0.19%)] occupied the highest incidence rate.
The Firth's Logistic regression analysis revealed that end-stage renal disease with comorbidities significantly
increased hypotension risk (OR=77.324), while no prior medical history was protective (OR=0.061). Stepwise
blood purification modalities (hemoperfusion alone or sequential hemoperfusion-hemodialysis) significantly
reduced the hypotension risk compared with simultaneous hemoperfusion and hemodialysis (OR=0.003).
The random forest model further confirmed that blood purification modality was the strongest influencing
factor for hypotension. Conclusion In real-world clinical settings, hypotension and device occlusion were the
predominant adverse events, with blood purification modality critically influencing hypotension risk. Stepwise
blood purification is recommended to mitigate this risk. Enhancing clinical operating procedures and device

design is essential to improve overall treatment safety.

[Keywords ] Disposable hemoperfusion devices; Adverse events; Hypotension; Hemoperfusion

occlusion; Influencing factors
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Figure 1. Quarterly distribution chart of adverse event
numbers

223 HEERRFMHLA

W) 3 42 A — VR P I 3 A A
BERIL, Hoh, VERIRIEERONE I, BAERN
0.13%[95%CI (0.09%, 0.19% ) 1. 4l pE 2 7
GErt IR PP 45 B L% 2,
2.3 EMERRZER
231 FREESH

ok AR RS BT HERR B RS, xR
Az R f e B AN R Fe R — (IR i A 7 52
MR RARER, ERTHIEE R I 3,

LASSO logit AV A% B AEER R AL &=
N OCRBEERRER” , RECN 0.763, FAfl OR {H

https://ywlxbx.whuznhmedj.com/



HYRITIRFEZE 2025 £ 10 A 34 H55E 108 1163
R GEEIFIREFRANGERESLBEENLE RN (%) ]

Table 1. The degree of injury and correlation evaluation of adverse events related to injury [n (%)]

- P RERE RIRPEPEH
HoAth JrHEAE Sl PSS 5remeok ToUHE Bt
I i 23 (27.1) 11 (129) 6(7.1) 10 (11.8) 18 (21.2) 34 (40.0)
B 1L R T 9 (10.6) 1(1.2) 1(1.2) 0(0.0) 9 (10.6) 10 (11.8)
W 5(59) 3(35) 4.(4.7) 0(0.0) 4(47) 8 (9.4)
3o 8(9.4) 0(0.0) 2(24) 1(1.2) 5(59) 8 (9.4)
WA 8(9.4) 0(0.0) 2(24) 1(1.2) 4(47) 8(9.4)
N i 3(35) 0(0.0) 0(0.0) 0(0.0) 3(3.5) 3(35)
L 2 (24) 0(0.0) 1(1.2) 0(0.0) 1(1.2) 2(24)
P05 [ e 1(1.2) 1(1.2) 0(0.0) 0(0.0) 2(24) 2(24)
ZHIE S i 2(24) 0(0.0) 0(0.0) 0(0.0) 2(24) 2(24)
e 1(1.2) 1(1.2) 0(0.0) 0(0.0) 2(24) 2(24)
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M 66 (77.6) 19 (22.4) 17 (20.0) 12 (14.1) 55 (64.7) 85 (100.0)
F2 BMBEEARBHRASKBMEIENSE RN (%) ]
Table 2. The correlation evaluation of adverse events related to malfunction [n (%)]
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B 21 (50.0) 21 (50.0) 42 (100.0)
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R REMDEFAREHHBEERZRSHER[X L5, n (%) ]
Table 3. Univariate analysis of factors associated with hypotensive adverse events [ X £ s, n (%)]
RAARIML A R

Ap it B = 1t P
R (%) 56.6 + 14.1 52.1+13.7 1.884 0.060
HE (kg) 63.3%12.7 60.8 + 12.1 1.153 0.249
P51 0.007 0.934
5 23 (69.7) 5582 (70.4)
& 10 (30.3) 2352 (29.6)
GNP S R (] 13.711 <0.001
LRI B 31 (939) 7903 (99.6)
HoAth 2(6.1) 31 (04)
HEIHZ 0 (0.0) 894 (11.3) 3.134 0.077
A A 28 (84.8) 1687 (21.3) 78.657 <0.001
IR 6 (182) 417 (5.3) 8.502 0.004
BRI 4 (12.1) 662 (8.3) 0218 0.640
Mk = 16.434 0.002
AL 1(3.0) 122 (1.5)
S MG 0 2(6.1) 2325 (29.3)
S MR VEE AL IR b 28 (84.8) 5441 (68.6)
L7 T R+ N2 A 2 (6.1) 44 (0.6)
oAt 0 (0.0) 2 (0.0)
I Y08 3 5 AR 0.813 0.846
iR S48 1(3.0) 500 (6.3)
N T R A 0(0.0) 4(0.1)
K 2(6.1) 538 (6.8)
[ERENGPE 30 (90.9) 6892 (86.9)
Tinkslh /) 0.015 0.904
WA 24 (72.7) 5844 (73.7)
G VAR 9(273) 2090 (26.3)
T 3.380 0.184
SIENFEL 15 (45.5) 2396 (30.2)
Y EXie 18 (54.5) 5537 (69.8)
oAt 0 (0.0) 1(0.0)
iiRE WS 19.801 <0.001
forFHFER 32 (97.0) 5233 (66.0)
ELSliliie 1(3.0) 2658 (33.5)
HAth 0(0.0) 43 (05)
IEIT IR E (mL - min™) 213.880 +23.216 208.280 + 35.022 1.380 0.177
HEVIAITIE (h) 1.953 +0.725 1.999 + 0.056 -0.365 0.718

x4 EHERMERRBEHRIFirth's Logistic[E )3 45 & BootstrapiE S & R &
Table 4. Analysis using Firth's Logistic regression combined with the Bootstrap method for hypotensive adverse events

e Observed coefficient Bootstrap S.E. A P OR 93%Cl for OR
Lower Upper
HABTHAYTT B o 1R 4348 1.120 3.880 <0.001 77.324 2.152 6.544
JCBRAR -2.804 0.978 -2.870 0.004 0.061 4721 -0.886
ML =
ALV -5.867 2.003 -2.930 0.003 0.003 -9.793 -1.942
SE MBS E MRCHE -5.870 2.048 -2.870 0.004 0.003 -9.883 -1.856
S IMRHE L L3 B -5.895 1.934 -3.050 0.002 0.003 -9.686 -2.104
HAth 2713 0.641 4.230 <0.001 15.074 1.456 3.969
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Table 5. Classical binary Logistic regression analysis for hypotensive adverse events
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