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[Abstract] Objective To investigate the incidence and risk factors of hypothermia in patients with acute renal
injury (AKI) receiving continuous renal replacement therapy (CRRT), and to compare the effects of different heating
methods on the incidence of hypothermia in patients with CRRT. Methods A prospective study was conducted. AKI
patients with CRRT who were admitted to the department of critical care medicine of the First Affiliated Hospital of
Wannan Medical College (Yijishan Hospital) from January 2020 to December 2022 were enrolled as the study subjects.
Patients were divided into dialysate heating group and reverse-piped heating group according to randomized numerical
table method. Both groups were provided with reasonable treatment mode and parameter setting by the bedside physician
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according to the patient's specific condition. The dialysis heating group used the AsahiKASEI dialysis machine heating
panel to heat the dialysis solution at 37 “C. The reverse-piped heating group used the Barkey blood heater from the
Prismaflex CRRT system to heat the dialysis solution, and the heating line temperature was set at 41 “C. The patient's
temperature was then continuously monitored. Hypothermia was defined as a temperature lower than 36 “C or a drop of
more than 1 “C from the basal body temperature. The incidence and duration of hypothermia were compared between the
two groups. Binary multivariate Logistic regression analysis was used to explore the influencing factors of hypothermia
during CRRT in AKI patients. Results A total of 73 patients with AKI treated with CRRT were eventually enrolled,
including 37 in the dialysate heating group and 36 in the reverse-piped heating group. The incidence of hypothermia in
the dialysis heating group was significantly lower than that in the reverse-piped heating group [40.5% (15/37) vs. 69.4%
(25/36), P < 0.05], and the hypothermia occurred later than that in the reverse-piped heating group (hours: 5.4040.92
vs. 3.35£0.92, P < 0.01). Patients were divided into hypothermic and non-hypothermic groups based on the presence or
absence of hypothermia, and a univariate analysis of all indicators showed a significant decrease in mean arterial pressure
(MAP) in hypothermic patients (n = 40) compared with the non-hypothermic patients [n = 33; mmHg (1 mmHg =
0.133 kPa): 77.45+12.47 vs. 94.42+14.51, P < 0.01], shock, administration of medium and high doses of vasoactive
drug (medium dose: 0.2-0.5 pg - kg™ * min™", high dose: > 0.5 pg* kg™ *min"") and CRRT treatment were significantly
increased [shock: 45.0% (18/40) vs. 6.1% (2/33), administration of medium and high doses of vasoactive drugs: 82.5%
(33/40) vs. 18.2% (6/33), administration of CRRT (mL - kg™ + h™): 51.50+£9.38 vs. 38.42+10.97, all P < 0.03], there
were also significant differences in CRRT heating types between the two groups [in the hypothermia group, the main
heating method was the infusion line heating, which was 62.5% (25/40), while in the non-hypothermia group, the main
heating method was the dialysate heating, which was 66.7% (22/33), P < 0.05]. Including the above indicators in a binary
multivariate Logistic regression analysis, it was found that shock [odds ratio (OR) = 17.633, 95% confidence interval
(95%CI) was 1.487-209.064], mid-to-high-dose vasoactive drug (OR = 24.320, 95%CI was 3.076-192.294), CRRT
heating type (reverse-piped heating; OR = 13.316, 95%CI was 1.485-119.377), and CRRT treatment dose (OR = 1.130,
95%CI was 1.020-1.251) were risk factors for hypothermia during CRRT in AKI patients (all P < 0.05), while MAP was
protective factor (OR = 0.922, 95%CI was 0.861-0.987, P < 0.05). Conclusions AKI patients have a high incidence
of hypothermia during CRRT treatment, and the incidence of hypothermia can be effectively reduced by heating CRRT
treatment fluids. Shock, use of medium and high doses of vasoactive drug, CRRT heating type, and CRRT treatment dose
are risk factors for hypothermia during CRRT in AKI patients, with MAP is a protective factor.
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INFETI S A INHGE AT P 4L CYVHDF TR
ST AR AL R A i 22 RSt 12 X (34.6% L
40.0% ). Nishimi %" WF58 @R, B 1k 70% LI L%
% CRRTIAIT I 25 th B4R

REAERIEE W, CRRT IR Y7 3 (8] & A AR Y
B0 PR 2R A 55 A T 1 5 L R ) i 9 e
KEGEFTR RS 546, CRRT 51K AT
R 2 7 5 PR IMTLAE 5 AR R AT AR IR, B J A L O
KOS R AL B 1 A AR T AR
TR RARIR A S AR AR AL B BMI 2255 6481
S, WEEFEM, CRRT )7 i A i RS T
K% 1.9 ~ 5.5 °C, HFEE ST 0 AN (50 M im s
TR B T AR IR 4 R LEAE CRRT
TGIT 24 h N, EARAACTE H AR (AR A e Ak ek
FEH LR W 0 Morsch 25 BFSE R
CRRT G725 il Jr =X 5 AR ) & A= TG i i
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KF 5 ABIFFEH Y L B 2 E E 19 (150 mL/min),
ZICZHE Logistic [HIH53#T 875, CRRT iGY7 7 &
S gy = A IR A S AR R R . AR
Paaea~r A, B AT WS VR A s IR AR AR R
Tia X Viga = T X Vgt Tissen X Vi Tea N
BTG MR G5 R, Vs BT 5 I
RETEHHEL, T g IR EE , V g W ILBRGER
T s NIBNTHRIR L, V gy BT ), #0555
A: T =Ty X Vi + Tigpione X Vigpin) | Vi BN
TGS H RO, MR 5 iR ATT R g 22 | B
Fisf ] P AR AR AR , S B0 A W AR )R B AT
25 T [0 A B IR Y Barkey MLVRIN RS S,
TP R0 1Y, DR T R SR TR G R A IR
JEEBRALR , Rl AR AR A I R B AT, T3 R
IR SR, dE e R A AT L, B B VR R e
ATV 5 0L A s %) MR8 O AR A I /)N, AR
FEMAESE T3 — 5o AR, i1 AsahiKASEI
BN X BT AT IR AR A 2B 2 i
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TR T [0 B S A T B 2 A 3R  Rickard 451
W LRI, 2o & CRRT IR & A AR ) fe iz PR 2R
(HIXHEREE (relative risk, RR) =0.185, 95% ] {5 [X.
[8](95% confidence interval ,95%CI )4 0.060 ~ 0.573,
P=0.003 J; MABHZEM BoR P 5 CRRT 677 1]
ARIRE AT KR,

AMFY Kaplan-Meier {12850 M0 8.7~ , &Ml hn
PR 5 [ A B AR F8 1) BRI AR e L A
CRRTIAYT 2 h WERTCG I L, 2 h J5 22 58
AR o PR, R P A CRRT R B A4
A IE CRRTIRITHIM ( <2'h) RISR IR
T, [R] S ] A R AF DA ST B B TR 3
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2, RS AR, MAP 5 , Al BEAC R B I5 2R
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