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[Abstract] Objective To investigate the relationship between mean perfusion pressure (MPP) and the risk of
sepsis-associated acute kidney injury (SA-AKI) and its prognosis, and to determine the optimal cut-off value of MPP for
predicting SA-AKI. Methods A retrospective cohort study was conducted. The clinical data of adult patients with
sepsis were collected from the Medical Information Mart for Intensive Care- IV 2.2 (MIMIC- IV 2.2) database. The patients
were divided into two groups based on the occurrence of SA-AKI. Baseline characteristics, vital signs, comorbidities,
laboratory indicators within 24 hours of intensive care unit (ICU) admission, and clinical outcome indicators were
collected. Mean MPP was calculated using the average values of mean arterial pressure (MAP) and central venous pressure
(CVP), MPP = MAP—CVP. Cox regression models were constructed, relevant confounding factors were adjusted, and
multivariate Logistic regression analysis was used to investigate the associations between MPP and the risk of SA-AKI as
well as ICU death. The predictive value of MPP for SA-AKI was evaluated using receiver operator characteristic curve
(ROC curve) analysis, and the optimal cut-off value was determined. Results A total of 6 009 patients were ultimately
enrolled in the analysis. Among them, SA-AKI occurred in 4 755 patients (79.13%), while 1 254 patients (20.87%) did
not develop SA-AKI. Compared with the non-SA-AKI group, the MPP in the SA-AKI group was significantly lowered
[mmHg (I mmHg=0.133 kPa): 62.00 (57.00, 68.00) vs. 65.00 (60.00, 70.00), P < 0.01], and the ICU mortality was



* 368 -

FRAEFE TR A B EE 2025 4F 4 H 45 37 3545 4 18] Chin Crit Care Med, April 2025, Vol.37, No.4

significantly increased [11.82% (562/4 755) vs. 1.59% (20/1 254), P < 0.01]. Three Cox regression models were
constructed: model 1 was unadjusted; model 2 was adjusted for gender, age, height, weight and race; model 3 was adjusted
for gender, age, height, weight, race, heart rate, respiratory rate, body temperature, hemoglobin, platelet count, white blood
cell count, anion gap, HCO;", blood urea nitrogen, serum creatinine, Cl°, Na*, K7, fibrinogen, international normalized
ratio, blood lactic acid, pH value, arterial partial pressure of oxygen, arterial partial pressure of carbon dioxide, sequential
organ failure assessment score, Charlson comorbidity index score, use of vasopressors, mechanical ventilation, and urine
output. Multivariate Logistic regression analysis showed that when MPP was treated as a continuous variable, there was a
negative correlation between MPP and the risk of SA-AKI in model 1 and model 2 [model 1: odds ratio (OR) = 0.967, 95%
confidence interval (95%CI) was 0.961-0.974, P < 0.001; model 2: OR = 0.981, 95%CI was 0.974-0.988, P < 0.001],
and also a negative correlation between MPP and the risk of ICU death (model 1: OR = 0.955, 95%CI was 0.945-0.965,
P < 0.001; model 2: OR = 0.956, 95%CI was 0.946-0.966, P < 0.001). However, in model 3, there was no significant
correlation between MPP and either SA-AKI risk or ICU death risk. when MPP was used as a multi-categorical variable,
in model 1 and model 2, referring to MPP<58 mmHg, when 59 mmHg<MPP <68 mmHg, as MPP increased, the risk
of SA-AKI progressively decreased (OR value was 0.411-0.638, all P < 0.001), and the risk of ICU death also gradually
decreased (OR value was 0.334-0.477, all P < 0.001). ROC.curve showedithat MPP had a certain predictive value for
SA-AKI occurrence [area under the ROC curve (AUC).=10.598, 95%CI was 0.404=0.746], and the optimal cut-off value

was 60.5 mmHg. Conclusion MPP was signifiéantly associated*with the risk of SA-AKI, with an optimal cut-off
value of 60.5 mmHg, and also demonstrated a sighificant correlation with, the risk of ICU death.
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AKI 341 1L38] 4277 6l 1 26.86% ),2 18] 2 434 5i)( /%
51.199%) 3 1 044401 (1 21.95% ).
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N

JE SA-AKI 41

SA-AKIT 4

2

e (n=6009) (n=1254) (n=4755) X121 P
PR (B (%)) 5.258 0.024

Bk 3869(64.39) 842(67.15) 3027(63.66)

Lo 2140(35.61) 412(32.85) 1728(36.34)
IR (S, M(Q, Qu)) 68.00(59.00, 77.00) 66.00(56.00, 74.00) 69.00(60.00, 78.00) -8.339  <0.001
i Cem, M(Q, 00)) 171.00(163.00, 178.00) 170.00(163.00, 177.55) 171.50(163.00, 178.00) -2.155 0.031
A (keg, M(Qp, Q)] 85.50(73.00, 99.20) 77.40(67.30, 88.07) 88.00(75.20,101.90) -17.831  <0.001
A (1 (%)) 15051  <0.001

HAA 4363(72.61) 856 (68.26) 3507(73.75)

HA 1646(27.39) 398 (31.74) 1248(26.25)
HR (X /min, M(Q,, Q,)]) 100.00(89.00, 114.00) 100.00(91.00, 113.00) 100.00(89.00, 114.50) -0.969 0.332
RR (K /min, M(Q,, Q)] 26.00(23.00, 30.00) 26.0023:00., 30.00) 27.00(23.00, 31.00) -1.828 0.067
RIECC, M(Qy, Qy)) 37.40(37.00, 37.80) 37.40(37.00, 37.80) 37.40(37.00, 37.80) -0.136 0.892
MAP [ mmHg, M(Q,, Q)] 74.00(70.00, 78.00.) 74.00:¢70:00, 79.00) 74.00(69.00, 78.00) -3.055 0.002
CVP [ mmHg, M(Q, Q)] 11.00(8.00, 13.00) 9.00(7.00, 12.00) 11.00(9.00, 14.00) -15.764  <0.001
MPP ( mmHg, M(Q,, Q)] 63.00(58.005 68.00) 65.00(60:00, 70.00) 62:00(57.00, 68.00) -10.661  <0.001
JREE (mL, M(Q,, Q)] 1745.00(1 165.00, 2 495.00) 2 575.00(1956.75, 3 322.50) 1551.00(1 035.00,2 185.00) -30.581  <0.001
HCV (M(Q.,0Q0)) 0.275(0.244,0.313) 0278 (0.246%.0.311) 0.275(0.243, 0.314) -0.596 0.551
Hb (gL, M(Q, Qy)] 9.30(8.20, 10.60) 9.45(8.40, 10.60) 9.30(8.20, 10.60) -2.604 0.009
PLT [ X 10°/L, M(Q,, Q)] 137.00 (104.005,.185.00) 134.50(107.00, 179.00) 13700 (.102.00, 186.00 ) -0.239 0.811
WBC [ X 10°/L, M(Qy, Qu)]) 15.40(11.80, 19.80) 14.70(11.43, 18.60) 15.60(12.00, 20.10) -5.150  <0.001
AG [ mmol/L, M(Q,, Q)] 14.00 (12.00,17.00) 13.00(11.00, 15.00) 14.00(12.00, 17.00) -9.530  <0.001
HCO;™ (mmol/L, M(Qy, Q)] 22.00(19.00, 24.00) 22.00(20.00, 24.00) 22.00(19.00, 24.00) 5441  <0.001
BUN [ mmol/L, M(Q,, Q)] 6.78(5.26, 10.00) 5.71(4.64,8.21) 7.14(5.36, 10.35) -12.668  <0.001
SCr [ umol/L, M(Q,, Q)] 88.40(70.72, 123.76) 79.56 (61.88, 106.08) 97.24(70.72,132.60)  —-12.957  <0.001
CI" (mmol/L, M(Q,, Qy)) 109.00 (407.00, 112.00) 110.00(108.00, 113.00) 109.00106.00,/112.00) —-6.908  <0.001
Na'" [ mmol/L, M(Q,, Qy)) 140.00 (138.00, 142.00) 140.00 (138.00, 142.00) 140.00 (138.00, 142.00) -1.702 0.089
K" Cmmol/L, M(Qy, Q)] 4.50 (420, 4.90) 4.40(4.20,4.70) 4.60(4.30,4.95) -9.837  <0.001
Fib (g/L, M(Qy, Qy)) 2.27(1.73,3.26) 2.17(1.68,3.11) 2.30(1.75,3.29) -3.285 0.001
INR (M(Q.,0Q,)) 1.40(1.30,,1660) 1.40(1.20, 1:50) 1.40(1.30, 1.70) -8.646  <0.001
PT (s, M(Qy, Qy)) 15.60(14.20, 17.80) 15.30(14.00, 16.70) 15.80(14.20, 18.30) -8.153  <0.001
APTT (s, M(Q., Q)] 35.50(30.50, 46.50) 33.90(30.10,40.98) 36.1030.65, 48.30) -6.787  <0.001
Lac ( mmol/L, M(Q,, Qy)) 2.60(1.90, 3.80) 2.40(1.72,3.20) 2.70(1.90, 4.00) -9.060  <0.001
pHAE(M(Q,, Q)] 7.30(7.2037.30) 7.30(7.30,7.40) 7.30(7.20,7.30) -8.199  <0.001
Pa0, [ mmHg, M(Q,, Q)] 85.00(62.00, 111.00) 93.00(71.62, 122.00) 83.00(60.00, 108.00) —-8.437  <0.001
PaCO, ( mmHg, M (Q,, Q)] 48.00(43.40, 53.00) 47.00(43.00, 51.00) 48.00 (44.00, 54.00) -7.812  <0.001
SOFA W43 (43, M(Qy, Qy)) 3.00(2.00, 5.00) 3.00(2.00, 4.00) 4.00(2.00, 5.00) -6.814  <0.001

TE : SA-AKI N BREERE AR DG S HE R 4515 , HROIE, RR Y IFIISE, MAP RSk, CVP ik , MPP S P9 1k, HEY
IMANHI LSS, Hb S 208 11 PLT i/ MR BC S T A4, AG o B8 TR BUN A 1fil FREE L, SCr 4 MLULIF, Fib 2T 4 115, INR
R BRBRIEAL AR, PT A58 ALk S 1], AP T IATIG A AR 735 100375 T ] (8] Lac 7161 7L PaO, A2l K i 43 1% , PaCO, o Sk il — ALk 3%

SOFA 7 BE B W PES 5 1 mmHg~0.133 kPa

FEB ™ B R AL S AR AR T 18, SA-AKT 41
B SOFA P73 i 2 5 TIE SA-AKT 41(P<<0.01); B
IMA0NAE L 25 (hematocrit, HCV ), PLT ., Na™ #b, 20 H:
LB E e AR 22 A G AE X (3 P<0.01),

TEAIFHAE DT, 59 SA-AKI 41 Fb A, SA-AKT 40
SO URESE | 78 M0 208 | S R I s |
A | A2 PERT B IS | 5 R | B g

ENE R U B CCT 43 (3 P<<0.05)

e RIS H5 b5 7 T, SA-AKT 21 53500 1] 1M A4
T 225 FA LG ) LA 2 =TI SA-AKT 41 (3
P<0.01), 59F SA-AKT 4141 b, SA-AKT £H J & e

L ICU 281 28 d W SEZETH &5, ICU Bt
[ AL A B ] BE K (34 P<<0.01),

2.3  MPP 5 SA-AKI &4 XU I 2 R K Logistic 7114
O3 FEE 3 > Cox IR, FR1F MPP X} SA-AKI
5 A U B ST 520 o B MPP A S 3% 2278 Bt A
AT 5 R B R (R 3), FEAR AL 1 BR 2 v
MAP 5 SA-AKIT &A= XU A7 ARG  AEAAY |, MPP
£:7HE 1 mmHg (1 mmHg=~0.133 kPa), SA-AKI % 4=
KBS A 3.3% 5 FEAEERY 2 v, MPP 475 | mmHg,
SA-AKI &4 KU PR 1.9% . TiAEAR] 3 v, MPP 5
SA-AKIT &A= KUK TG i & AR G 1
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R 2 RBEXE SA-AKI MAMRFIESESHERIGKRPUGIERILER

Sk JE SA-AKI 41 SA-AKI 41

2k JESA-AKI 41 SA-AKI 41

75 i : P A Zix* i P
li (n=6009) (n=1254) (n=4755) % Boowh ) (1=6009) (n=1254) (n=a755) 2'X i
BIE CCI3 (45, 5.00 4.00 5.00
Lo)) M0, Q1)) (400,7.00) (3.00,600) (400,700) 227 <0001
A‘\ (=3 S ZA)
;E%LFE;EE 1262(21.00) 204(16.27) 1058(22.25) 21.405 <0.001 ﬁfﬂ;ﬁhﬂt;ﬂﬁﬁi 4842(80.58) 954(76.08) 3 888(8177) 20.530 <0.001
b Jye 1635(27.21) 226(18.02) 1409(29.63) 67.529 <0.001 U 4
FIEMEER 994(16.54) 165(13.16) 829(17.43) 13.145 <0001|| (#1(%)) 4086(68.00) 664(52.95) 3422(71.97) 164.893 <0.001
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