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Influencing factors of renal function recovery in elderly septic patients with acute
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[ Abstract] Objective To explore the influencing factors of recovery of renal function in the elderly septic patients with acute
kidney injury (AKI). Methods A retrospective analysis was made of the clinical data of 137 elderly septic AKI patients in Danzhou
People’s Hospital from January 2019 to September 2022. According to the recovery of renal function on 90 days after the diagnosis of
AKI, they were divided into recovery group (n=62) and non-recovery group (n=75). The two groups were compared in baseline
data, biochemical indicators, routine blood indicators, and infection indicators. SPSS statistics 22. 0 was used for data analysis.
According to the data type, comparisons between the two groups were performed by ¢-test or Mann-Whitney U test. Logistic regression
was used to analyze the independent risk factors of non-recovery of renal function in the elderly septic AKI patients, and receiver
operating characteristic (ROC) curve was drawn to evaluate the value of each independent risk factor in predicting non-recovery of
renal function in them. Spearman correlation analysis was used to analyze the correlation between blood magnesium level and clinical
indicators. Results Multivariate logistic regression analysis showed that old age (OR=1.982, 95%CI 1.376-3.150), companied
with anemia (OR=4.938, 95%CI 4. 152-13.290) , high urea (OR=1.772, 95%CI 1.195-2.716) , high serum creatinine ( SCr)
(OR=2.105, 95%CI 1.419-3.702) , high red blood cell distribution width (RDW) (OR=5.370, 95%CI 4. 826-14.353) , hypo-
magnesemia (OR=4.712, 95%CI 3.973-12.650) , long duration of continuous renal replacement therapy (CRRT) (OR=1.942, 95%
CI 1.308-3.025), long duration of oliguria or anuria (OR=1. 873, 95%CI 1. 306—2.980) , use of nephrotoxic drugs (OR=5. 520, 95%
CI 4.973-16.228) , high acute physiology and chronic health evaluation I (APACHEII) score (OR=2.183, 95%CI 1.552-3.894),
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high lactic acid (OR=3. 115, 95%CI 2.317-9.913) ,high C-reactive protein (CRP) (OR=2.773, 95%CI 1.985-6.214) and high
procalcitonin (PCT) (OR=4.928, 95%CI 4. 105-14. 106) were independent risk factors of the failed recovery of renal function in the
elderly septic AKI patients ( P<0.05) . The ROC curve analysis showed that 10 risk factors in combination had the highest area under
ROC curve (0.962, 95%CI 0.901-0.998) in predicting the failed recovery of renal function with a sensitivity of 98. 6% and a speci-
ficity of 85.2%. Conclusion The old age, companied with anemia, high urea, high SCr, high RDW, hypomagnesemia, long
duration of CRRT, long duration of oliguria or anuria, use of nephrotoxic drug, high APACHE Il score, high lactic acid, high CRP and

high PCT are the risk factors of the non-recovery of renal function in the elderly septic AKI patients, and the combination of the 10

factors has high predictive value.
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Table 1  Comparison of baseline data between two groups

ltem Recovery group(n=62) Non-recovery group(n=75) /X P value

Male[ n( %) ] 39(62.9) 50(66.7) 0.211 0. 646
Age(years, x+s) 70. 12+9. 28 79.25+8.73 7.415 <0.001
Body mass index at admission( kg/m?, +s) 23.95+2.38 23.46+2.17 0.539 0. 648
Underlying disease history[ n( %) ]

Hypertension 16(25.8) 37(49.3) 7.920 0. 005

Diabetes mellitus 9(14.5) 15(20.0) 0. 706 0.401

Chronic lung disease 8(12.9) 13(17.3) 0.513 0.474

Cerebrovascular disease 5(8.1) 9(12.0) 0.573 0.449

Cardiovascular disease 4(6.5) 7(9.3) 0.382 0.537

Chronic gastrointestinal disease 12(19.4) 9(12.0) 1.415 0.234
Mean arterial pressure( mmHg, x+s) 96.83+15.47 96. 10+16. 14 0.206 0. 865
Hospital stay[ d, M(Q,, Q3) ] 16(9,21) 14(10,17) 0.395 0.724
Interval from sepsis to AKI(d,x+s) 5.70+1.20 6.10+1.50 1.613 0.182
CRRT duration(d,%+s) 1.80+0. 62 3.25+1.40 6.350 <0.001
Duration of oliguria or anuria(d,x+s) 5.30+2.40 11.72+4. 15 8.934 <0.001
RRT[n(%) ] 12(19.4) 28(37.3) 5.307 0. 021
Combined proteinurial n( %) ] 43(69.4) 58(77.3) 1.115 0.291
AKI stage[ n(%) | 16.573 <0.001

1 28(45.2) 4(5.3)

2 9(14.5) 15(20.0)

3 25(40.3) 56(74.7)
Cause of sepsis[ n(%) ] 0.348 0.555

Pulmonary infection 25(40.3) 34(45.3)

Abdominal infection 14(22.6) 19(25.3)

Soft tissue infection 9(14.5) 8(10.7)

Urinary system infection 5(8.1) 5(6.7)

Intracranial infection 2(3.2) 3(4.0)

Catheter-associated infection 4(6.5) 2(2.7)

Haematogenous spread 3(4.8) 4(5.3)
Use of nephrotoxic drugs[ n( %) | 6(9.7) 24(32.0) 10. 167 0.001
Uric acid[ pmol/L, M(Q,, Q5) ] 481.27(402. 18,663.52) 550.72(428.36,637.20) 0.518 0. 653
Urea[ mmol/L, M(Q,, Q3) ] 11.35(8.26,22.74) 24.62(14.15,31.40) 6.953 <0.001
SCr[ wmol/L, M(Q,, Q)] 305.46(163.20,528.73) 490.38(298.42,741.53) 6.484 <0.001
Serum albumin[ g/L, M(Q,, Q;) ] 32.40(19.52,37.13) 31.70(21.36,37.08) 1. 106 0.293
Total cholesterol (mmol/L, x+s) 4.65+1.96 4.12+1.83 0.971 0.314
Triacylglycerol (mmol/L, x+s) 1.91+1.13 1.74+1.20 0. 884 0.357
Potassium( mmol/L, x+s) 4.10+0. 42 4.32+0.53 1.217 0.258
Calcium( mmol/L, x+s) 2.05+0.26 2.14+0.18 0.852 0. 366
Phosphorus( mmol/L, x+s) 1.38+0.17 1.50+0. 35 0.79%4 0. 380
Magnesium ( mmol/L, x+s) 0.87+0. 16 0.71+0. 12 7.528 <0.001
Hb(g/L, x+s) 130.48+19.28 98.46+20. 15 8.192 <0.001
RDW (%, x+s) 13.05+1. 64 15.83+1.39 10. 153 <0. 001
White blood cell count(x10°/L, xs) 7.80+2.10 8.52+2.46 0.750 0. 402
Platelet(x10°/L, i+s) 195.36+31. 40 186.70+36. 24 1.152 0.287
APACHE Il score (points, x+s) 19.70+3. 80 27.20+4.50 6.738 <0. 001
Lactic acid( mmol/L, x+s) 2.16+0. 63 2.85+0.76 8.517 <0. 001
CRP(mg/L, x+s) 15.72+5.26 42.90+£10. 32 11. 604 <0.001
PCT(ng/ml, x+s) 1.52+0. 31 3.38+0.75 18.792 <0.001

CRRT: continuous renal replacement therapy; RRT: renal replacement therapy; AKI: acute kidney injury; SCr: serum creatinine; Hb: hemoglobin;
RDW . red blood cell distribution width; APACHE 1I : acute physiology and chronic health evaluation Il ; CRP: C-reactive protein; PCT: procalcitonin.

I mmHg=0. 133 kPa
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Table 2 Logistic regression analysis on risk factors of unrecovered renal function

Univariate logistic regression analysis Multivariate logistic regression analysis

Factor

OR 95%CI P value OR 95%CI P value
Age 2.246 1.513-3. 684 <0.001 1.982 1.376-3. 150 0. 005
History of hypertension 2.580 1.702-3. 965 0.017 1. 420 0.853-1.774 0.116
RRT 1. 653 1.117-2.190 0.039 1.124 0.816-1.392 0.219
AKI stage 2. 647 1.825-4.210 <0.001 1.537 0.904-1. 895 0. 084
Anemia( yes/no) 5.924 4.717-15.282 <0.001 4.938 4.152-13.290 0. 002
High RDW (yes/no) 6.217 5.113-16. 260 <0.001 5.370 4.826-14.353 <0.001
Urea 2.183 1.451-3.568 0. 006 1.772 1.195-2.716 0. 037
SCr 2.975 2.104-4.703 <0.001 2.105 1.419-3.702 0.013
Hypomagnesemia 5.103 4.165-13.873 <0.001 4.712 3.973-12. 650 <0.001
CRRT duration 2.642 1.807-4. 115 0. 002 1.942 1.308-3.025 0. 024
Duration of oliguria or anuria 2.219 1. 493-3. 604 0.013 1.873 1.306-2.980 0.038
Use of nephrotoxic drugs 6.513 5.302-17. 140 <0.001 5.520 4.973-16.228 0. 006
APACHE 1[I score 2.706 1.872-4.310 <0.001 2.183 1.552-3.8% 0.017
Lactic acid 4.270 3.416-11.207 <0.001 3.115 2.317-9.913 0.012
CRP 3.628 2.547-9. 690 <0.001 2.773 1.985-6.214 <0. 001
PCT 5.381 4.492-14.610 <0.001 4.928 4.105-14. 106 <0.001

RRT: renal replacement therapy; AKI: acute kidney injury; SCr: serum creatinine; CRRT: continuous renal replacement therapy; APACHE 1l . acute

physiology and chronic health evaluation II ; CRP;C-reactive protein; PCT: procalcitonin.

®3 BFRIBKERNEEFIRERRENTUMNE

Table 3 Predictive value of independent risk factors for renal failure

i} . y Sensitivity  Specificity Pos?'tiw.*c NCgfiti.Ve

Factor Cut-off value AUC 95%CI P value (%) (%) predictive predictive

value( %) value( %)
Age 77. 20 years 0. 692 0.634-0.753 0.013 59.4 79.3 76.2 63.0
Hb 92.35 g/LL 0.760 0.819-0. 822 0.001 79.4 71.3 74.5 76.4
RDW 16.70% 0. 865 0.807-0.926  <0.001 88.3 82.5 86.0 82.7
Urea 29. 15 mmol/L 0.725 0. 665-0. 786 0. 008 64.8 80.5 77.3 68.2
SCr 537.20 pmol/L 0. 820 0.763-0.882 <0.001 75.2 84.2 80.5 79.0
Magnesium 0. 74 mmol/L 0. 847 0.788-0.909  <0.001 78.0 86.4 83.6 80.7
APACHE 1I score 24.50 0.742 0. 683-0. 801 0.025 71.5 70.2 73.5 74.2
Lactic acid 2.57 mmol/L 0. 805 0.746-0. 868  <0.001 83.0 73.8 70.6 79.7
CRP 32.16 mg/L 0.716 0.658-0.777 0. 006 79.6 62.7 66.0 76.5
PCT 2.70 ng/ml 0.873 0.810-0.935  <0.001 89.5 84.0 87.3 86.6
Ten combination - 0.962 0.901-0.998  <0.001 98.6 85.2 88.3 95.4

Hb: hemoglobin; RDW: red blood cell distribution width; SCr: serum creatinine; APACHE I ; acute physiology and chronic health evaluation II ;

CRP: C-reactive protein; PCT; procalcitonin. —: no datum.
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