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[Abstract] Purpose/Significance The prognosis of elderly sepsis is highly heterogeneous,
and existing prediction tools lack both accuracy and interpretability. This study aims to develop
and validate an interpretable prognostic prediction model specifically for elderly patients with
sepsis. Methods/Process  Elderly patients (=60 years) meeting the Sepsis-3.0 criteria were
retrospectively enrolled from the eICU-CRD (training set) and MIMIC-IV (external validation set)
databases. Thirteen core inflammatory indicators were extracted, and an explainable sepsis
prognosis transformer (ESPT) model was constructed based on the Transformer architecture. The
SHAP framework was employed for global feature importance ranking and visual interpretation of
individual predictions. Results/Conclusion The ESPT model achieved an area under the curve
(AUC) of 0.8589 in the training set and 0.8147 in the external validation set, outperforming
traditional machine learning models such as Random Forest and XGBoost. SHAP analysis
identified blood glucose, hemoglobin, and hematocrit as key prognostic drivers. The ESPT model
can serve as an effective auxiliary tool for risk stratification and clinical decision-making in
elderly patients with sepsis.
[Keywords] Sepsis; Prognostic model; Explainable artificial intelligence; Inflammatory
biomarkers; Multicenter study
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#1 elCU-CRD L& IR ARHE AL

i ARAEFAE (B A7) T£1%(4025) FET-(1164) 4:¥(5189) P
Glucose(mg/dL) 140.0(107.0-191.0) 139.0(112.0-161.0) 139.0(108.0-185.0) 0.0043
Hematocrit(%) 31.6(27.5-36.0) 31.1(27.0-36.0) 31.5(27.4-36.0) 0.0609
Hemoglobin(g/dL) 10.3(8.9-11.7) 10.2(8.7-11.7) 10.2(8.9-11.7) 0.1155
Lymphocyte(x10%L) 7.0(4.0-11.5) 6.9(4.0-8.0) 6.9(4.0-11.0) <0.001
MCH(pg) 29.8(28.1-31.3) 29.8(28.5-31.2) 29.8(28.2-31.3) 0.0737
MCHC(%) 32.6(31.7-33.4) 32.6(31.7-33.6) 32.6(31.7-33.5) 0.1365
MCV(fL) 91.0(86.9-95.4) 91.0(87.0-96.0) 91.0(87.0-95.5) 0.2938
Monocyte(x10%L) 6.0(3.8-8.4) 6.0(4.0-7.0) 6.0(3.9-8.0) 0.0003
PLT(x10%L) 185.0(133.0-253.0) 183.0(122.0-259.3) 184.0(131.0-254.0) 0.0730
Neutrophil(x10%/L) 83.0(75.0-89.0) 83.4(80.0-88.6) 83.4(76.0-89.0) <0.001
RBC( m/ UL 3.47(3.02-4.00) 3.44(2.94-3.98) 3.46(3.01-3.99) 0.2660
RDW(%) 15.4(14.3-17.1) 15.7(14.8-17.5) 15.5(14.4-17.2) <0.001
WBC(x10%L) 13.10(8.90-18.96) 13.50(9.00-19.96) 13.21(8.90-19.19) 0.1817

£ : MCH, Mean Corpuscular Hemoglobin; MCHC, Mean Corpuscular Hemoglobin Concentration; MCV, Mean
Corpuscular Volume; PLT, Platelet Count; RBC, Red Blood Cell; RDW, Red Cell Distribution Width; WBC, White Blood Cell
Count;
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5| A\ Transformer ZRiges i 5, HAIMERE (AUC=0.7723) 153 T —E#£T, BEE

FAETH IR RIEVR S B B R AR MR R T BB - &K,

PR SIS T A ETERE,

SEE ) ESPT #AUAE i A 15

H AUC A%/ 0.8589, TELTHIF A (LAY, ESE T A B (K

BRI R A R o BB EAYE, ML) MIMIC-TV $3E4E -, ESPT BEEUKIRIRIF T &
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g it AUC Accuracy Recall Precision F1

MLP 0.7553 0.7159 0.7836 0.7129 0.7466
Transformer Block 0.7723 0.7547 0.8426 0.7362 0.7858

ESPT 0.8589 0.8077 0.8577 0.7975 0.8265

MIMIC-IV

MLP 0.7509 0.7212 0.8376 0.7168 0.7725
Transformer Block 0.7172 0.7440 0.8697 0.7256 0.7953

ESPT 0.8147 0.7757 0.8761 0.7625 0.8153

3.4 AL HSLAR s
NARGAG AR F BT iR Y ESPT BLRL A HUNALEE, HAI7EYIZR% (eICU-CRD) S4h
ARISIESE (MIMIC-1V) b, RHES/\FhE F R g2 S BREAT T 2w AR EERT T -
F LRI B VEREFR bR a3 3 R
#* 3 BRMERETE

elCU-CRD

TR AUC Accuracy Recall Precision F1
R DL 0.5821 0.5896 0.6833 0.6043 0.6414
B 0.5871 0.6027 0.7289 0.6211 0.6707
RS 0.7637 0.7667 0.8011 0.7736 0.7871
KNN 0.7719 0.7839 0.9197 0.7421 0.8214
SVM 0.8383 0.8384 0.8390 0.8591 0.8489
XGBoost 0.8470 0.8472 0.8506 0.8593 0.8550
LightGBM 0.8516 0.8503 0.8213 0.8837 0.8514
FEALAR R 0.8533 0.8541 0.8625 0.8674 0.8650
ESPT 0.8589 0.8577 0.8877 0.8975 0.8265

MIMIC-IV

FhE DL H 0.6256 0.6487 0.7718 0.6710 0.7178
BT 0.6528 0.6739 0.7976 0.6849 0.7370
RS 0.7107 0.7181 0.7567 0.7571 0.7569
KNN 0.7534 0.7767 0.9189 0.7475 0.8244
SVM 0.7980 0.8088 0.8765 0.8051 0.8392
XGBoost 0.8051 0.8216 0.9271 0.7934 0.8551
LightGBM 0.8132 0.8192 0.8551 0.8329 0.8439
FEALAR AR 0.7924 0.8137 0.9301 0.7863 0.8521
ESPT 0.8147 0.8257 0.8761 0.7925 0.8453

WA 4 Frr, 4% (eICU-CRD) [, ESPT BAVEUS T & iERAHI BIMERE, H
AUC 5% 0.8589, TE T HTE N LR o FEBGHLZRE AR | FEVL AR R I £
(AUC=0.8533) , XGBoost 5 LightGBM ZREH 5, {H ESPT EEEMBLREF T 5545
oo AL, ESPT EMERIZE (0.8577) ~ AREIZE (0.8877) ~ K% (0.8975) FLEETEMT
FHFERISEHRY, RE ESPT 1Y F1 8K T30 WAL, (HE AUC FIE [ 15 5
b, RHARMEX SR FEERS, WEERFIINKREHME

TESRSTHIAMERISIESE (MIMIC-IV) |, ESPT BRI Hfa ez (LEe 1, H AUC X
0.8147, FHIREBZEMTIIARELEA (AUCTEHE: 0.6256-0.8132) ° {HiFFERZ, BIfFE
51 BE#E I HY LightGBM  (AUC=0.8132) #HLt, ESPT {5fRFF T & =AY AUC & ° [FIFY
ESPT fE H At REEFEIR LB ORFE T mF 1, HAREZE (0.8761) 5 F1 %L (0.8453) #H4bT
KT, RZERERIRAE T S EEE A H A v 5§ LA 00EE -
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