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Abstract: Objective To investigate the risk factors for acute kidney injury (AKI) in elderly septic patients, construct a predictive
model for AKI in elderly septic patients, and validate the predictive value of the model. Methods A retrospective cohort study
was conducted using the data from hospitalized elderly septic patients collected in the Medical Information Mart for Intensive
Care-1V 2.2 (MIMIC-IV 2.2) database. Demographic, clinical and laboratory data were collected. The patients were randomly
divided into a training set and a validation set at a 7:3 ratio. Feature selection was performed in the training set using the least
absolute shrinkage and selection operator (LASSO) regression with 10-fold cross-validation, followed by logistic regression
analysis to establish a predictive model for AKl in elderly septic patients and a nomogram. The model was then validated in the
validation set. The predictive value of the model was evaluated using the receiver operating characteristic (ROC) curve and the
clinical impact curve (CIC) . Results A total of 5 792 elderly septic patients was included, of which 4 888 developed AKI (incidence
rate: 84.4%) . Multivariate logistic regression analysis revealed that mechanical ventilation (OR=2.115, 95%CF1.722-2.598),
congestive heart failure (OR=2.237, 95%C/1.771-2.824), body mass index (BMI) (OR=1.108, 95%C/1.09-1.13), activated partial
thromboplastin time (APTT) (OR=1.010, 95%C/1.004-1.017), lactic acid level (OR=1.114, 95%C/1.018-1.225), Acute Physiology
Score (APS) (OR=1.025, 95%C#1.020-1.031), arterial partial pressure of oxygen (PaO.) (OR=1.003, 95%C/1.002- 1.004), and urine
output (OR=0.942, 95%C*0.932- 0.951) were independent influencing factors for the development of AKI (P<0.05) . A static
nomogram for predicting AKI in elderly septic patients was constructed based on these eight variables. In the training set, the
area under the ROC curve (AUC) of the nomogram for predicting the occurrence of AKI in sepsis patients was 0.803 (95%C/0.786-
0.821), with a sensitivity of 0.733 and specificity of 0.726, and an optimal cut-off value of 0.829, indicating that the model had
moderate discriminatory ability. The Hosmer-Lemeshow test showed good calibration of the predictive model (P=0.976). The
CIC also demonstrated that the model had good clinical utility. Conclusion Urine output, congestive heart failure, BMI, APTT,
lactate, PaO., APS, and mechanical ventilation are the main influencing factors for AKI in elderly septic patients. The predictive
model for AKl in elderly septic patients, based on these factors, can help clinicians identify high-risk patients early and provide
timely interventions.
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Sepsis is a life-threatening organ dysfunction caused
by a dysregulated host response to infection and is a
leading cause of mortality in critically ill patients [1].
Approximately 49.89 million sepsis cases and 11 million
sepsis-related deaths are reported annually, accounting for
19.7% of all global deaths [2]. Acute kidney injury (AKI)
is recognized as a common and complex clinical
complication of sepsis, affecting up to 60% of septic
patients [3]. Compared to non-AKI patients, sepsis-
associated acute kidney injury (SA-AKI) is closely
associated with poorer prognosis, prolonged intensive care
unit (ICU) stay, reduced quality of life, and increased risk
of death [4]. With the global population aging, currently
about 700 million people are aged 65 years or older,
representing 9% of the total population, and this proportion
is projected to increase to 17% by 2050 [S]. Age is
considered an independent risk factor for mortality in both
sepsis and AKI [6]. Patients over 65 years old have a
significantly worse prognosis for AKI compared to
younger patients [7]. Elderly SA-AKI patients are

critically ill, and the early identification of elderly septic
patients at high risk for AKI is crucial for influencing
outcomes and prognosis. Previous research using the
Medical Information Mart for Intensive Care (MIMIC)-III
database developed a prediction model for AKI in 15,726
septic patients, which demonstrated good predictive
accuracy with a C-index of 0.711 (95%CI: 0.702-0.721)
[8]. This study aims to utilize the MIMIC-IV database to
develop and validate a prediction model for AKI
occurrence in elderly septic patients, intending to assist
clinicians in the early identification of high-risk patients
and potentially improve patient outcomes.

1 Materials and Methods

1.1 Data Source

The data for this study were sourced from MIMIC-IV
version 2.2 [9], jointly developed by the MIT and Beth
Israel Deaconess Medical Center. All patient data in this
study were anonymized, thus obviating the need for
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informed consent and ethical approval statements. The
researcher of this study passed the Collaborative
Institutional Training Initiative  program exam and
obtained certification (Certificate ID: 12871705).

1.2 Inclusion and Exclusion Criteria

(1) Inclusion Criteria: (1) First ICU admission; (2)
Age > 65 years; (3) Diagnosed with sepsis according to the
Sepsis-3.0 criteria; (4) ICU length of stay > 48 hours.

(2) Exclusion Criteria: (1) Occurrence of AKI prior
to ICU; (2) History of chronic kidney disease or kidney
transplantation; (3) History of immunodeficiency diseases
such as AIDS; (4) Data missingness exceeding 20%.

1.3 Data Extraction and Study Endpoint

Data were extracted from the MIMIC-IV v2.2
database using Navicat Premium 16.0 software, including:

(1) Demographic data: Age, gender, body mass index
(BMI), type of hospital admission, and comorbidities. (2)
Vital signs within the first 24 hours of ICU admission:
Temperature, heart rate, respiratory rate, mean arterial
pressure (MAP), urine output, oxygen saturation. (3)
Laboratory test results within the first 24 hours of ICU
admission: Including complete blood count, blood
biochemistry, coagulation profile, arterial blood gas analysis,
etc. (4) Scores within the first 24 hours of ICU admission:
Acute Physiology Score (APS), Sequential Organ Failure
Assessment (SOFA), Glasgow Coma Scale (GCS). (5)
Treatment within the first 24 hours of ICU admission:
mechanical ventilation, renal replacement therapy (RRT).

Additionally, multiple imputation was used to handle
missing data. Variables with more than 20% missing values
were excluded. The study outcome was the occurrence of
AKI within 7 days in elderly septic patients. AKI was
defined using the Kidney Disease: Improving Global
Outcomes (KDIGO) criteria.

1.4 Statistical Methods

Data analysis was performed using R software
(version 4.4.2). The Shapiro-Wilk test was used to assess
the normality of continuous variables. Non-normally
distributed data are presented as M(P2s5,P7s) and compared
using the Mann-Whitney U test. Categorical data are
presented as n(%) and compared using the Chi-square test.
A P-value < 0.05 was considered statistically significant.
The study subjects were randomly divided into a training
set and a validation set in a 7:3 ratio. The Least Absolute
Shrinkage and Selection Operator (LASSO) regression
with 10-fold cross-validation was used for preliminary
variable dimensionality reduction. Univariate and
multivariate logistic regression were used to construct the
prediction model. The model was built on the training set
and validated on the validation set. The discriminative
ability of the model was assessed using the receiver
operating characteristic (ROC) curve and the area under
the curve (AUC). The clinical impact curve (CIC) was
used to evaluate the clinical utility.

2 Results

2.1 Clinical Baseline Data

Actotal of 5,792 elderly septicemia patients who were
hospitalized were included, among which 4,888 patients
(84.39%) developed AKI within 7 days. The patients had a
median age of 76.00 (range: 70.00 to 83.00) years. A total
of 95 patients (1.64%) received continuous renal
replacement therapy within 24 hours, and 2,986 patients
(51.55%) received mechanical ventilation within 24 hours.
There were no statistically significant differences between
the baseline data of the training and validation groups
(except for urine output, red blood cell count, hemoglobin,
24-hour GCS score, and 24-hour SOFA score) (P>0.05).

See Table 1.

Tab.1 Comparison of baseline characteristics between training

set and validation set for elderly sepsis patients [M(P25,P75)]

Variable Training set Validation set 12lzit P
(n=4 054) (n=1738) value value
SA-AKI [r(%)] 3429(84.58) 1 459(83.95) 0.374 0.541
Male [n(%)] 2 121(52.32) 888(51.09) 0.732 0.392
Age (years) 76.00(70.00,83.00) 76.00(70.00,83.00)  1.726 0.189
BMI (kg/m?) 27.34(23.56,31.61) 27.12(23.46,31.67)  0.059 0.809
Underlying Disease [1(%)]
CHF 1315(32.44) 579(33.31) 0.425 0514
Peripheral
Vascular Disease 584(14.41) 232(13.35) 1.123 0.289
Ll 1213(29.92) 502(28.88) 0.628 0.428
Disease
Diabetes 1153(28.44) 481(27.68) 0.352 0.553
C'"I‘;f"c Liver 353(8.71) 166(9.55) 1.062 0303
isease
Malignant Tumor 697(17.19) 315(18.12) 0.732 0.392
Hypertension 2611(64.41) 1161(66.80) 3.073 0.480
Temperature (°C) 36.83(36.57,37.15) 36.83(36.57,37.15)  0.139 0.709
Heart Rate (bpm) 83.90(74.86,95.63) 83.80(75.12,94.99)  0.034 0.854
Respiratory Rate
(breaths/min) 19.08(16.85,22.00) 18.93(16.80,22.09)  0.615 0.433
MAP (mmHg) 74.50(69.41,81.16)  74.48(69.20,81.16)  0.024 0.877
SpO: (%) 97.36(95.85,98.61) 97.42(95.95,98.73) 1460 0.227
PaO; (mmHg) 150.50(97.00,236.00) 149.00(97.00,237.88) 0.150 0.699
Oxygenation Index 240.00 237.00
(mmHg) (172.80,314.00) (165.44316.63) 087 0444
Blood Glucose
(mg/dL) 133.97(116.50,161.69) 133.82(117.76,159.11) 0.011 0.917
Blood Lactate
(mmol/L) 1.85(1.35,2.65) 1.85(1.35,2.60) <0.001 0.991
Urine Output (mL) 1 415.00 1 475.00
(900.00,2 098.75) (940.00,2 168.75) 4.619 0032
Laboratory Indicators
WBC (x10°/L) 12.10(8.95,15.97) 12.10(8.90,16.10)  0.440 0.507
RBC (x10'*/L) 3.48(3.11,3.96) 3.46(3.07,3.90) 6.144 0.013
Platelet (x10°/L)  180.00(130.68,245.46) 179.25(130.75,245.33) <0.001 0.996
Hemoglobin (g/L)  10.50(9.35,11.80) 10.33(9.20,11.70) 6270 0.012
ALT (wL) 28.00(17.00,63.00)  27.00(16.50,56.50)  1.824 0.177
ALP (u/L) 78.00(58.00,115.00)  78.00(59.00,117.50) 0.602 0.438
AST (u/L) 44.00(27.00,102.00)  43.00(27.00,98.50)  0.265 0.606
BUN (mg/dL) 20.50(15.00,31.00)  20.50(15.00,30.50)  0.488 0.485
SCr (mg/dL) 0.95(0.75,1.30) 0.95(0.75,1.30)  0.358 0.550
INR 1.30(1.15,1.50) 1.30(1.15,1.50) 0.016 0.899
PT (s) 14.30(12.80,16.65)  14.35(12.80,16.70)  0.035 0.852
APTT (s) 31.60(27.55,40.30) 31.80(27.60,40.45)  0.417 0.518
24-hour SOFA 3.00(2.00,4.00) 3.00(2.00,4.00) 3.971 0.046
24-hour APS 53.00(39.00,72.00) 52.00(38.00,71.00)  0.508 0.476
24-hour GCS 15.00(15.00,15.00) 15.00(15.00,15.00)  7.554 0.006
Treatment within 24 hours [1(%)]
RRT 70(1.73) 25(1.44) 0.627 0.429
Mechanical
Ventilation 2 089(51.53) 897(51.61) 0.003 0.955
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2.2 Preliminary  Screening  of  AKI

Characteristics in Elderly Sepsis Patients

Variables to be included were dimension-reduced
using LASSO regression to extract important predictive
factors (Figure 1). Nine variables were found to be closely
associated with the development of AKI in elderly
septicemia patients, including congestive heart failure
(CHF), temperature, BMI, arterial oxygen partial pressure
(PaO;) blood lactate, urine output, activated partial
thromboplastin (APTT), APS, and mechanical ventilation.
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2.3 Univariate and Multivariate Logistic
Regression Analysis

The results of univariate analysis showed that all 9
variables included in the LASSO regression analysis were
independent risk factors for the development of AKI in
elderly septicemia patients (P<0.01). These variables were
all included in a multivariate logistic regression analysis.
The results indicated that urine output, concomitant CHF,
BMI, PaO,, blood lactate, APTT, APS score, and
mechanical ventilation were independent risk factors for
AKI in elderly septicemia patients (P<0.05). See Table 2.

0.8
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Coefficients
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Note: (A) Lasso regression cross-validation plot. (B) Lasso regression variable selection path plot.

Fig.1 LASSO regression feature dimensionality reduction diagram

Tab.2 Univariable and multivariable logistic regression analysis of AKI in elderly patients with sepsis

Univariable logistic regression analysis

Multivariable logistic regression analysis

Variable V] SE OR(95%CI) P value B SE OR95%CI) Pvalue
APS score 0.028 _ 0.002 1.029 (1.024, 1.033) <0001 0,025 0.003 1.025 (1.020, 1.031) <0.001
Mechanical Ventilation 0882 0.092 2,416 (2.017, 2.893) <0001 0749  0.105 2.115 (1722, 2.598) <0.001
BMI 0.084  0.008 1087 (1071, 1.104) <0001 0102 0.009 1.108 (1.089, 1.127) <0.001
APTT 0016  0.003 1.016 (1010, 1.022) <0.001 001 0.003 1.010 (1.004, 1.017) 0.001
MAP 0027 0.004 0.973 (0.965, 0.982) <0.001

blood lactate 0273 0.043 1314 (1212, 1.433) <0001 0108  0.047 1114 (1.018, 1.225) 0.022
Pa0: 0.003  0.001 1.003 (1.001, 1.004) <0001 0003  0.001 1.003 (1.002, 1.004) <0.001
urine output 2005 0.004 0.951 (0.942, 0.961) <0.001 006 0.005 0.942 (0.932,0.951) <0.001
CHF 0766  0.107 2.150 (1.751, 2.659) <0001 0805 0.119 2237 (1.771, 2.824) <0.001

2.4 Nomogram Prediction Model Construction

A nomogram was constructed based on the results of
the multivariate logistic regression analysis. See Figure 2.
For each indicator, a vertical line is drawn to the scoring
axis to obtain the score. The scores are then summed to
give a total score. The corresponding probability of AKI
occurrence in septicemia patients is obtained by drawing a
vertical line down from the total score. This model can be
used to predict the risk of AKI in elderly septicemia
patients in clinical settings.

2.5 Evaluation and Internal Validation of the
Nomogram Model

In both the training and validation sets, the AUC of
the nomogram was 0.803 (95% CI: 0.786-0.821) and
0.779 (95% CI: 0.753—0.804), respectively. See Figure 3.
This indicates that the nomogram model has good
discrimination. The calibration curve of the prediction
model shows a good consistency between the predicted
and observed outcomes in both the training and internal
validation sets. The Hosmer-Lemeshow test showed P-
values of 0.976 and 0.079, both greater than 0.05,
indicating no significant difference. The CIC curve was
used to evaluate the clinical utility of the nomogram. The
CIC curve demonstrates that the prediction model provides
greater net benefit than both the "all intervention" or "no
intervention" strategies. See Figures 3B and 3C.
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Note: A, ROC of nomogram; B, CIC of training set; C, CIC of validation set.

Fig.3 ROC and CIC of the nomogram for SA-AKI in elderly sepsis patients

3 Conclusion

AKI is common in critically ill patients and is closely
associated with adverse outcomes [10]. In the elderly, the
structure and function of various organs and tissues
gradually degenerate, compounded by a high prevalence of
underlying diseases, making them highly susceptible to
multiple organ dysfunction following sepsis [11]. Early
identification of elderly septic patients at high risk for AKI
and initiating active treatment play a crucial role in
improving prognosis. Constructing disease prediction
models is an effective management strategy for septic
patients [12]. This study developed a nomogram model to
predict the risk of AKI in elderly septic patients. The model
incorporates eight variables: APS, mechanical ventilation,
BMI, APTT, blood lactate, PaO., urine output, and CHF,
which can be used to assess the risk of AKI development
in this population.

Urine output, as a direct reflection of renal function,
often serves as an early signal of inadequate renal

perfusion or functional impairment. In the context of CHF,
the heart fails to pump blood effectively to the kidneys. To
maintain internal environmental stability, the kidneys
initiate a series of compensatory mechanisms. When
cardiac function continues to deteriorate and these
compensatory mechanisms can no longer offset the
insufficient renal perfusion, AKI can be triggered. Jiang et
al. [13] found that CHF is a risk factor for AKI in critically
ill patients, which is consistent with the findings of this
study. During the pathophysiology of sepsis, systemic
inflammatory responses can lead to vascular endothelial
dysfunction,  microcirculatory  disturbances,  and
hemodynamic changes [14]. These alterations reduce
effective renal perfusion and decrease the glomerular
filtration rate. CHF can exacerbate these effects,
consequently leading to a decrease in urine output.

BMI, an indicator of nutritional status and overall
health, significantly influences the risk of mortality and
organ damage in septic patients, whether it is increased or
decreased. Some studies have indicated that obese septic
patients are more prone to developing AKI compared to
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patients with normal weight [15]. Yue ef al. [16] also found
that BMI values were significantly higher in SA-AKI
patients than in those with sepsis alone, further supporting
that obesity may contribute to AKI in septic patients.

APS is part of the acute physiological score within
the APACHE II scoring system, including parameters such
as temperature, MAP, heart rate, respiratory rate, and PaO:
[17]. Research has shown that a high APS score is a risk
factor for the progression of sepsis to chronic critical
illness [18]. Patients with chronic critical illness often have
multiple organ dysfunction, including AKI. Pérez-
Fernandez et al. [19] also found that APS was associated
with 90-day mortality in SA-AKI patients.

Pa0., lactate, and the use of mechanical ventilation
all reflect the body's oxygenation status. When PaO: falls
below the normal range and cannot be improved through
oxygen delivery via a mask, mechanical ventilation
becomes necessary for oxygen support. Lactate levels
represent the hypoxic state within the internal environment;
previous studies have shown that elevated lactate levels are
a risk factor for increased incidence of SA-AKI [20]. Gong
et al. [21] found that when lactate levels were > 2.75
mmol/L, the risk of AKI in septic patients increased by
1.772 times (OR=2.772). Hypoxia leads to an increased
incidence of SA-AKI in elderly patients. The reason may
be that a hypoxic state inhibits acrobic metabolism in renal
cells and increases anaerobic metabolism, leading to a
series of pathophysiological changes such as intracellular
acidosis and reduced ATP production [22], ultimately
triggering AKI.

Coagulation dysfunction is a common systemic
manifestation in septic patients, often presenting as
prolonged APTT and abnormalities in platelet morphology
and count. The hypercoagulable state can lead to
microthrombus formation, further aggravating renal injury
and systemic multi-organ damage [23]. One study showed
that elevated APTT is an independent risk factor for AKI,
and the APTT value has certain predictive value for the
short-term mortality risk in SA-AKI patients [24], which
aligns with the results of this study.

This study has several limitations. First, it is a single-
center retrospective study lacking external validation,
which may limit its clinical generalizability. Second,
regarding the handling of missing data, this study used
multiple imputation for continuous variables and nearest
neighbor imputation for ordinal data, which might
introduce dataset errors. Finally, there is the issue of
included clinical indicators; due to the absence of some
variables, not all potential risk factors could be
incorporated.

In summary, the risk prediction model developed in
this study demonstrates good discriminatory ability for
identifying AKI within 7 days in elderly septic patients. It
incorporates eight variables that are readily available in
hospital settings. Clinicians can use this model to calculate
the individual risk of AKI in elderly septic patients. The
visualization of the prediction model via a nomogram
makes it easier to apply in clinical practice.
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RUOFBFEI A TNNE . Frik  DASEIEEE WP B2 (5 B EAE - IV 2.2 (MIMIC-IV 2.2) it s i 45 B & 4F
Jie R B B A T B BB S . WO BB N T2 IR R RN S50 2= i o 4% 7+ 3 BAIL A3 S VI 2 3 AN 8T
£ o TEVIZRAE P {8 1097 58 SR Y dpe /N8 WP WA RIS 557k (LASSO) [B1H AT AR ZE £, SR 5 IEAT logistic
RT3 BT 8 7 S A iR RE I A AKT A T30 AR 70 - 22 i S 2R 18], T AR e AR R 0k . 30 32380 T AEARAE 2k
(ROC) .l R M M 28 (CLC) PP TMA R A ol Al . 25 5% JLA A5 792 BB AR IR EEAE B, Firh 4 888 4]
KM AKT(R R 84.4%) . 22 F logistic [BIH T R , HLGE S (OR=2.115,95%CI : 1.722~2.598) \ FeMliL P40
J13E 0 (OR=2.237,95%C1: 1.771~2.824) SR JFi 145 24 (BMI) (OR=1.108,95%C1: 1.09~1.13) 3% AL FR 43 BE 1l 1%
JifE ] CAPTT) (OR=1.010,95%CI : 1.004~1.017) . FLEZ /K F- (OR=1.114,95%CI: 1.018~1.225) . 2 14 A= 3 2= 37 43
(APS) (OR=1.025,95%CI: 1.020~1.031) . Bk Il %53} (Pa0,) (OR=1.003,95%CI: 1.002~1.004) . JR fit (OR=0.942,
95%CI:0.932~0.951) /& AKI & A I ST 540 K 2 (P<0.05) o 454 L) 8 NS 2 i AR e Bk 5 R A= AKT
WSS TR Py i A5 T 2 L R v 1) 2 X1 T e 752 BB & A2 AKLI ROC IR T T AR (AUC) 24 0.803 (95%CI :
0.786~0.821) , ZEE Hy 0.733 47 5 8 4 0.726 , AR 2 0.829 , $EI 1Z A X 53 JiE 1% 7] ; Hosmer-Lemeshow
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Abstract: Objective To investigate the risk factors for acute kidney injury (AKI) in elderly septic patients,
construct a predictive model for AKI in elderly septic patients, and validate the predictive value of the model.
Methods A retrospective cohort study was conducted using the data from hospitalized elderly septic patients collected
in the Medical Information Mart for Intensive Care database - IV 2.2 (MIMIC - IV 2.2). Demographic, clinical and

laboratory data were collected. The patients were randomly divided into a training set and a validation set at a 7: 3 ratio.
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Feature selection was performed in the training set using the least absolute shrinkage and selection operator (LASSO)
regression with 10-fold cross-validation, followed by logistic regression analysis to establish a predictive model for AKI in
elderly septic patients. A nomogram was draw and the model was then validated in the validation set. The predictive value
of the model was evaluated using the receiver operating characteristic (ROC) curve and the clinical impact curve (CIC).
Results A total of 5 792 elderly septic patients was included, of which 4 888 developed AKI (incidence rate: 84.4%).
Multivariate logistic regression analysis revealed that mechanical ventilation (OR=2.115, 95%CI:1.722-2.598), congestive
heart failure (OR=2.237, 95%CI:1.771-2.824) , body mass index (BMI) (OR=1.108, 95%CI:1.09-1.13) , activated
partial thromboplastin time (APTT) (OR=1.010, 95%CI:1.004-1.017), lactic acid level (OR=1.114, 95%CI:1.018-
1.225), Acute Physiology Score (APS) (OR=1.025,95%CI:1.020-1.031) , arterial partial pressure of oxygen (Pa0,)
(OR=1.003, 95%CI:1.002-1.004) , and urine output (OR=0.942, 95%CI:0.932—0.951) were independent influencing
factors for the development of AKI (P<0.05). A static nomogram for predicting AKI in elderly septic patients was
constructed based on these eight variables. In the training set, the area under the ROC curve (AUC) of the nomogram for
predicting the occurrence of AKI in sepsis patients was 0.803 (95% CI: 0.786-0.821) , with a sensitivity of 0.733 and
specificity of 0.726, and an optimal cut-off value of 0.829, indicating that the model had moderate discriminatory ability.
The Hosmer-Lemeshow test showed good calibration of the predictive model (P=0.976). The CIC also demonstrated that
the model had good clinical utility. Conclusion Urine output, congestive heart failure, BMI, APTT, lactate, PaO.,
APS, and mechanical ventilation are the main influencing factors for AKI in elderly septic patients. The predictive model
for AKI in elderly septic patients, based on these factors, can help clinicians identify high-risk patients early and provide
timely interventions.

Keywords: Elderly; Sepsis; Acute kidney injury; Medical Information Mart for Intensive Care database - IV ;
Nomogram; Acute Physiology Score; Activated partial thromboplastin time; Congestive heart failure; Mechanical
ventilation
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TFEXF G 1 BN AR I R R S EE AR A AR T R
JEA™ o BRS04 890 J7 I HeFERERS (1 1 100 7
PIMERERE AR OSE T, T A ST/ 19.7% % . Stk
#5147 (acute kidney injury , AKD) 8% 1A A 2 e 5 4E 1) —
Fofvy DL 2R R RIE , 520 T 155 31K 60% 1Y) e B
REBHEY . HAE AKURF AR L, AR AR D S B i
173 (sepsis associated acute kidney injury, SA-AKI) 5 i
Ja 2% ERE WP (intensive care unit, ICU )3 Best[a]
FER ARG LT BERISET KU T s 2 U Bl
HHAAN DR, BRI TACNAFRTE 65 % K LA
L RN 9% , T HE) 2050 47, 33— L A3
B 17%" o AFRAIN A MERAE AT AKTAET B A7 X

BRI SEREFAL,65% LA EEE I AKITH
JEH R AEZET, A SA-AKLR BRI G, AU

TR U, AKT ) B4R I REAE B R 45 Jay LA S U RS
FOCEE, AWFGEISE E AR 4 B AR E B A
J%E(Medical Information Mart for Intensive Care, MIMIC)-
I, 75 15 726 BerEAE £ sz 1 AKTRY TR
R R TR R O AER M, C-index 27 0.711
(95%CI1:0.702~0.721)"* o AHFFEIUFIHI MIMIC- IV £¢

Sk, DA G PR AR P A B R e i IRl
B BE%

1 #EREHE

L1 BHBRR AR T 35 RS B T2
B 5 DU A0 3 ok B 7 rhu A FF & 1 MIMIC-
IV 2.2, SXIGRIFE A A R 24 1Y), AN T 2
S EHL R B, B & it T UMENLR B
P H RS T UE S GIE 145 :12871705) .
1.2 thAFedkrrdno (1) UAFRE: OERAICU;
QAF =65 JH % ; L) Sepsis3.0 IZWitr HEZ W A i 7
$iE -@1(:Uﬁ£f5%ﬁ¢l‘ﬁﬂ>48 ho () HEBRFRME: DA ICUHTR
Az AKT; QFAENS B WS B RS oL s FRAE S
PR A S SE AT B s BRI A R 3 20% .

1.3 HBRBAFF L E E MIMIC-IV 2.2 545
JZ& vh ) ] Navicat Premium 16.0 % {4F 3R BC L)L R %%
o (1) NH2EA5 B AR PR SR BTS2 (body
mass index, BMI) L ABEZSHILL A FHE - (2) AICU S5
24 h NI AEATIRAE « (AT 0 RIS % -3 30 fik
J% (mean arterial pressure, MAP) | JR & | Ifil 52 1 A1
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(Kidney Disease: Improving Global Outcomes, KDIGO)
PrifEd i B TR BEI AR 5 K2R AKL,

14 St $F % RAR 4425078008 0
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o BRI FT R G245 R 72 3 9 H AP BE ML 2 Rl S A
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.1 (least absolute shrinkage and selection operator,
LASSO) [r[ )R A2 b [ sk B, SRR 52
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ceiver operating characteristic, ROC) {f £& 1 il £& T Ifi
FH (area under the curve, AUC) FI WA 181 54 [X 73 B | 5%
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Fig.1 LASSO regression feature dimensionality reduction diagram
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F1 YILEFEUEEE LA MR BEAE B AR UL [M(Pas, Prs) ]

Tab.1 Comparison of baseline characteristics between training set and validation set for elderly sepsis patients [ M(Pas, Pss) |
Ak I1Zk4E (n=4 054) ISUESE (n=1738) X128 P
SA-AKI[#1(%) ] 3429 (84.58) 1459 (83.95) 0.374 0.541
FHELHI(%) ] 2121 (52.32) 888 (51.09) 0.732 0.392
A () 76.00 (70.00,83.00) 76.00 (70.00,83.00) 1.726 0.189
BMI (kg/m?) 27.34 (23.56,31.61) 27.12 (23.46,31.67) 0.059 0.809
Fefilr [ (%) ]

CHF 1315 (32.44) 579 (33.31) 0.425 0.514
SR i A9 584 (14.41) 232 (13.35) 1.123 0.289
T 1213 (29.92) 502 (28.88) 0.628 0.428
BERSG 1153 (28.44) 481 (27.68) 0.352 0.553
PP IS 353 (8.71) 166 (9.55) 1.062 0.303
ST 697 (17.19) 315 (18.12) 0.732 0.392
FRp L 2611 (64.41) 1161 (66.80) 3.073 0.480
R (C) 36.83 (36.57,37.15) 36.83 (36.57,37.15) 0.139 0.709
LFQRIT) 83.90 (74.86,95.63) 83.80 (75.12,94.99) 0.034 0.854
P (IR 53) 19.08 (16.85,22.00) 18.93 (16.80,22.09) 0.615 0.433
MAP(mmHg) 74.50 (69.41,81.16) 74.48 (69.20,81.16) 0.024 0.877
I A PR EE (%) 97.36 (95.85,98.61) 97.42 (95.95,98.73) 1.460 0.227
Bk 4453 H (mmHg) 150.50 (97.00,236.00) 149.00 (97.00,237.88) 0.150 0.699
AATEE (mmHg) 240.00 (172.80,314.00) 237.00 (165.44,316.63) 0.587 0.444
i (mg/dLL) 133.97 (116.50,161.69) 133.82 (117.76,159.11) 0.011 0917
1M7L (mmol/L) 1.85 (1.35,2.65) 1.85 (1.35,2.60) <0.001 0.991
SR (mL) 1 415.00 (900.00,2 098.75) 1 475.00 (940.00,2 168.75) 4.619 0.032
B e
A TTEL (x10°/L) 12.10 (8.95,15.97) 12.10 (8.90,16.10) 0.440 0.507
LA (x10"/1) 3.48 (3.11,3.96) 3.46 (3.07,3.90) 6.144 0.013
i/ (x10°/L) 180.00 (130.68,245.46) 179.25 (130.75,245.33) <0.001 0.996
ML (g/L) 10.50 (9.35,11.80) 10.33 (9.20,11.70) 6.270 0.012
ALT(u/1) 28.00 (17.00,63.00) 27.00 (16.50,56.50) 1.824 0.177
PP WA T (u/L) 78.00 (58.00,115.00) 78.00 (59.00,117.50) 0.602 0.438
AST(u/L) 44.00 (27.00,102.00) 43.00 (27.00,98.50) 0.265 0.606
FRZ A (mg/dL) 20.50 (15.00,31.00) 20.50 (15.00,30.50) 0.488 0.485
I WUEF (mg/dLL) 0.95 (0.75,1.30) 0.95 (0.75,1.30) 0.358 0.550
FEIBRARAEAL LU 1.30 (1.15,1.50) 1.30 (1.15,1.50) 0.016 0.899
YL I DT 1) () 14.30 (12.80,16.65) 14.35 (12.80,16.70) 0.035 0.852
APTT(s) 31.60 (27.55,40.30) 31.80 (27.60,40.45) 0.417 0.518
24 h SOFA P43 3.00 (2.00,4.00) 3.00 (2.00,4.00) 3.971 0.046
24 h APS T4y 53.00 (39.00,72.00) 52.00 (38.00,71.00) 0.508 0.476
24 h GCSiT43 15.00 (15.00,15.00) 15.00 (15.00,15.00) 7.554 0.006
24 h IRYTLH(%) ]
B R IR 70 (1.73) 25 (1.44) 0.627 0.429
B 2089 (51.53) 897 (51.61) 0.003 0.955
H: ALT AN RS R s AST W1 1 & S BR A S R 6 3 APTT SR 0 AL 750 43-J6E 1 i S ]
R2  BAEMGEIE BE L AKLIW LR Z A2 2 logistic [F1H 7047
Tab.2  Univariable and multivariable logistic regression analysis of AKI in elderly patients with sepsis
o ESE i ZHFE
B SE OR (95%CI) P1H B SE OR (95%CI) PAH
APS 4> 0.028  0.002 1.029 (1.024~1.033) <0.001 0.025 0.003 1.025 (1.020~1.031) <0.001
B 0.882  0.092  2.416 (2.017~2.893) <0.001 0.749 0.105 2.115 (1.722~2.598) <0.001
BMI 0.084  0.008 1.087 (1.071~1.104) <0.001 0.102 0.009 1.108 (1.089~1.127) <0.001
APTT 0.016  0.003 1.016 (1.010~1.022) <0.001 0.010 0.003 1.010 (1.004~1.017) 0.001
MAP -0.027  0.004  0.973 (0.965~0.982) <0.001
1M FLiR 0273 0.043 1.314 (1.212~1.433) <0.001 0.108 0.047 1.114 (1.018~1.225) 0.022
ki & 0.003  0.001 1.003 (1.001~1.004) <0.001 0.003 0.001 1.003 (1.002~1.004) <0.001
PR -0.050  0.004  0.951 (0.942~0.961) <0.001 -0.060 0.005 0.942 (0.932~0.951) <0.001
CHF 0.766  0.107  2.150 (1.751~2.659) <0.001 0.805 0.119 2237 (1.771~2.824) <0.001
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Fig.2 Nomogram for predicting AKI in elderly sepsis patients
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Fig.3 ROC and CIC of the nomogram for SA-AKI in elderly sepsis patients
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FER R R 8 M A R A 2 SR D Redi A, H
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