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Analysis of influence factors of early renal function recovery in patients with sepsis-associated acute kidney injury

PAN Simeng, YAO Yao, LIN Shilong, ZHONG Ming, GU Zhunyong’, SONG Jieqiong”
Department of Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To analyze the factors influencing the early recovery of renal function in patients with sepsis-
associated acute kidney injury (SA-AKI). Methods A retrospective analysis was conducted on 86 SA-AKI patients treated in the
Intensive Care Unit at Zhongshan Hospital, Fudan University from January 2021 to December 2022, who met both the Sepsis 3.0
diagnostic criteria and the AKI diagnostic standards. Patients were divided into a recovery group and a non-recovery group based on
whether their renal function recovered within 7 days after AKI onset. Clinical data and laboratory tests of patients were compared
between the two groups. Univariate and multivariate logistic analyses were used to identify risk factors affecting renal function
recovery in SA-AKI patients, and ROC curve was utilized to evaluate the predictive value of these factors for early renal function
recovery in SA-AKI patients. Results The renal function of 37 (43.02%) patients recoveried. Compared with the recovery group,
the renal replacement therapy rate, in-hospital mortality and 28-day mortality of patients in the non-recovery group were higher
(P<<0.001). The multivariate logistic analysis showed that age, APACHE II score, urine output, urine neutrophil gelatinase-
associated lipocalin (NGAL), and norepinephrine dose were independent related factors affecting renal function recovery in SA-
AKI patients (P<<0.05). The final model logit(P)= - 4.091+0.001 Xurine NGAL—0.001 Xurine volume+0.040 X age+
0.073 X APACHE I score+1.906 X norepinephrine dose. The AUC of model predicting early SA-AKI recovery was 0.823, with
73.5% of sensitivity, and 81.1% of specificity. Conclusions In SA-AKI patients, age, APACHE Il score, urine output, urine NGAL,
and the dose of norepinephrine independently affect early renal function recovery, and the combined assessment of these indicators

has predictive value for the early renal recovery in these patients.
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Table 1 Comparison of baseline data and clinical outcomes between the two groups

Index Recovery group (n=37) Non-recovery group (n=49) 2tz value P value
Agelyear 68.35(63.09,73.61) 75.71(72.41,79.02) - 2.186 0.029
Male n(%) 24(64.86) 35(71.43) 0.422 0.516
BMI/(kgem ?) 22.37£3.00 23.06+3.31 - 0.998 0.321
Comorbidity 7(%) 22(59.45) 37(75.51) 1.831 0.176

Hypertension 17(45.95) 29(59.18) 1.485 0.223

Diabetes 8(21.62) 9(18.37) 0.141 0.708

CHD 6(16.22) 9(18.37) 0.068 0.795
APACHE I score 15.81+6.17 19.78 +8.40 -2.003 0.018
NE/(ugekg '*min ") 0.16(0.07,0.25) 0.39(0.25,0.55) -2.862 0.004
MAP/mmHg 83.49+14.69 77.37+11.56 2.163 0.033
Urine output/mL 1361.08(1066.53,1655.64) 734.06(549.94,918.18) -3.598 <0.001
Urine osmolality/(mOsmekg ") 372.50(318.48,426.52) 333.68(290.27,377.08) - 1.300 0.194
Urine specific gravity 1.020+0.01 1.019+0.01 0.431 0.668
Urinary NGAL/(ug*L ") 482.63(265.22,700.04) 925.22(758.68,1262.25) -3.758 <0.001
Creatinine/(mmol*L ") 75.51(70.26,85.20) 80.54(73.84,84.12) - 1.358 0.046
WBC/(X10°-L ") 14.19(11.42,16.96) 13.21(10.00,16.42) - 1.100 0.271
Procalcitonin/(ngemL ") 19.67(11.13,28.20) 30.59(22.40,46.77) - 1.344 0.179
Hemoglobin/(g*L ") 90.59+19.56 89.06+29.37 0.273 0.785
Platelet count/(X 10°L ") 132.00(122.21,194.82) 128.00(107.64,154.64) -0.912 0.362
Total bilirubin/(mmol+L ") 30.19(22.14,51.14) 39.80(29.04,79.33) - 0.201 0.841
Direct bilirubin/(mmolsL ") 21.19(14.78,37.81) 30.58(21.73,58.39) - 0.100 0.920
Albumin/(g*L™") 29.00(27.93,31.74) 31.00(30.01,32.89) - 1.574 0.115
cTnT/(ngemL ") 0.031(0.006,0.141) 0.081(0.010,2.825) -3.760 0.001
D-Dimer/(mg-L ") 8.05(6.35,11.62) 9.61(7.91,13.44) - 0.650 0.516
NT-proBNP/(pgemL ") 3 183.89(1 493.06,4 874.72) 4 404.70(2 805.39,6 004.01) - 1.391 0.164
PT/s 16.38(15.49,17.49) 19.07(17.42,23.13) - 1.012 0.312
APTT/s 41.37(37.77,46.40) 48.64(44.39,61.80) - 1.527 0.127
MV duration/d 4.83(3.40,7.90) 9.76(6.88,22.76) -1.743 0.081
RRT n(%) 7(18.92) 35(71.43) 23.263 <0.001
Length of ICU stay/d 9.03(6.65,11.40) 19.02(10.90,27.14) - 1.788 0.074
In-hospital mortality 7(%) 2(5.41) 34(69.39) 35.460 <0.001
28-day mortality n(%) 1(2.70) 23(46.94) 20.504 <0.001

BMI: body mass index; CHD: coronary heart disease; RRT: renal replacement therapy; APACHE II : Acute Physiology and
Chronic Health Evaluation II ; NE: norepinephrine; MAP: mean arterial pressure; NGAL: neutrophil gelatinase-associated lipocalin;
WBC: white blood cell; ¢TnT: cardiac troponin T; NT-proBNP: N-terminal pro-B-type natriuretic peptide; PT: prothrombin time;

APTT: activated partial thromboplastin time; MV: mechanical ventilation.

i (AUC 0.677) %I SA-AKI 5 L REK & 1 T30 447y
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2.3 ® )2 A A % SA-AKI B & F 2 sk A ol
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APACHE T34 (AUC 0.643 ) . EHE [REHR
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Table 2 Logistic regression analysis of influence factors for early renal function recovery in SA-AKI patients

Variable Univariate analysis Multivariate analysis
OR(95%CI) P value OR(95%CI) P value
Age 1.042(1.007-1.078) 0.019 1.043(1.001-1.088) 0.047
APACHE I score 1.099(1.012-1.193) 0.025 1.103(1.008-1.208) 0.034
NE 6.208(1.202-32.064 ) 0.029 6.599(1.138-38.267 ) 0.035
MAP 0.963(0.930-0.999) 0.041 0.976(0.935-1.019) 0.275
Urine output 0.999(0.998-1.000) 0.001 0.999(0.998-1.001) 0.025
Urine osmolality 0.999(0.995-1.004) 0.697
Urine specific gravity 0.445(0.001-4.877) 0.384
Urinary NGAL 1.001(1.000-1.002) 0.009 1.001(0.999-1.002) 0.038
Creatinine 1.015(0.997-1.033) 0.044 1.000(0.975-1.026) 0.334
WBC 0.990(0.949-1.034) 0.653
Procalcitonin 1.013(0.999-1.028) 0.070
Hemoglobin 0.998(0.981-1.014) 0.782
Platelet count 0.997(0.992-1.002) 0.190
Total bilirubin 1.004(0.997-1.011) 0.281
Direct bilirubin 1.006(0.996-1.015) 0.251
Albumin 1.061(0.975-1.154) 0.171
cTnT 10.380(0.627-171.884) 0.102
D-Dimer 1.023(0.972-1.076) 0.386
NT-proBNP 1.045(0.980-1.114) 0.182
PT 1.077(0.995-1.166) 0.066
APTT 1.024(0.998-1.052) 0.070

APACHE I : Acute Physiology and Chronic Health Evaluation II ; NE: norepinephrine; MAP: mean arterial pressure; NGAL:
neutrophil gelatinase-associated lipocalin; WBC: white blood cell; ¢TnT: cardiac troponin T; NT-proBNP: N-terminal pro-B-type
natriuretic peptide; PT: prothrombin time; APTT: activated partial thromboplastin time.

F3 MITHEXEERTN SA-AKI BESIEIRENNE

Table 3 The values of independent predictors for renal function recovery in SA-AKI patients

Index AUC  Standard error 95%CI Cut-off value Sensitivity/% Specificity/% P value
Age 0.638 0.061 0.519-0.758 72 yeas 63.3 54.1 0.029
APACHE II score  0.643 0.059 0.527-0.759 21 40.8 81.1 0.023
NE dose 0.677 0.059 0.561-0.793 0.315 pgekg '*min "' 36.7 83.8 0.005
Urinary NGAL 0.737 0.054 0.632-0.843 567.25 pg/L 61.2 64.9 <<0.001
Urine output 0.728 0.054 0.621-0.834 785.00 mL 65.3 78.4 <0.001
Logistic model 0.823 0.046 0.733-0.914 73.5 81.1 <0.001

APACHE 1I : Acute Physiology and Chronic Health Evaluation II ; NE: norepinephrine; NGAL: neutrophil gelatinase-

associated lipocalin.
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