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[Abstract] Objective To explore the method and performance of using multiple indices to diagnose sepsis
and to predict the prognosis of severe ill patients. Methods Critically ill patients at first admission to intensive care
unit (ICU) of Changzheng Hospital, Second Military Medical University, from January 2014 to September 2015 were
enrolled if the following conditions were satisfied: (D patients were 1875 years old; ) the length of ICU stay was more
than 24 hours; 3 All records of the patients were available. Data of the patients was collected by searching the electronic
medical record system. Logistic regression model was formulated to create the new combined predictive indicator and
the receiver operating characteristic (ROC) curve for the new predictive indicator was built. The area under the ROC
curve (AUC) for both the new indicator and original ones were compared. The optimal cut—off point was obtained where
the Youden index reached the maximum value. Diagnostic parameters such as sensitivity, specificity and predictive
accuracy were also calculated for comparison. Finally, individual values were substituted into the equation to test the
performance in predicting clinical outcomes. Results A total of 362 patients (218 males and 144 females) were
enrolled in our study and 66 patients died. The average age was (48.3 +19.3) years old. (D For the predictive model only
containing categorical covariants [including procalcitonin (PCT), lipopolysaccharide (LPS), infection, white blood cells
count (WBC) and fever|, increased PCT, increased WBC and fever were demonstrated to be independent risk factors
for sepsis in the logistic equation. The AUC for the new combined predictive indicator was higher than that of any other

indictor, including PCT, LPS, infection, WBC and fever (0.930 vs. 0.661, 0.503, 0.570, 0.837, 0.800). The optimal
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cut—off value for the new combined predictive indicator was 0.518. Using the new indicator to diagnose sepsis, the
sensitivity, specificity and diagnostic accuracy rate were 78.00%, 93.36% and 87.47%, respectively. One patient was
randomly selected, and the clinical data was substituted into the probability equation for prediction. The calculated value
was 0.015, which was less than the cut—off value (0.518), indicating that the prognosis was non—sepsis at an accuracy of
87.47%. (2 For the predictive model only containing continuous covariants, the logistic model which combined acute
physiology and chronic health evaluation II (APACHE 1II') score and sequential organ failure assessment (SOFA) score
to predict in—hospital death events, hoth APACHE Il score and SOFA score were independent risk factors for death. The
AUC for the new predictive indicator was higher than that of APACHE II score and SOFA score (0.834 vs. 0.812, 0.813).
The optimal cut—off value for the new combined predictive indicator in predicting in—hospital death events was 0.236,
and the corresponding sensitivity, specificity and diagnostic accuracy for the combined predictive indicator were 73.12%,
76.51% and 75.70%, respectively. One patient was randomly selected, and the APACHE I score and SOFA score
was substituted into the probability equation for prediction. The calculated value was 0.570, which was higher than the
cut—off value (0.236), indicating that the death prognosis at an accuracy of 75.70%. Conclusion The combined

predictive indicator, which is formulated by logistic regression models, is superior to any single indicator in predicting

sepsis or in—hospital death events.

[Key words] Sepsis; Logistic regression model; Combined predictive indicator; Prognosis; Diagnosis
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E (= TR

AHERAEEREPF LRI EIRIE

WEM -1 (activating protein 1, AP-1 )
THPEEFR (reactive oxygen species, ROS)
Toll ££5Z44 (Toll-like receptor, TLR)
WAL (diamine oxidase, DAO)
#EId AL (myeloperoxidase, MPO)
AL -2 (cyclooxygenase—2, COX-2)
WAL % (alanine aminotransferase, ALT)
A ALY AT superoxide dismutase, SOD)
WJFERIA B HAK (reduced glutathione, GSH)
TR F A -1 (heme oxygenase—1, HO-1)
Bl / FHETE (ischemia/reperfusion, 1/R)
BaEHL G FLA (cecal ligation and puncture, CLP)
g Z % (lipopolysaccharide, LPS)
BERRER 2% v (phosphate buffer saline, PBS)
B-Mah&# I ( B-actin)
TS BN RS (Western Blot)
T R ER N — FEN IR BEIE F UK
(twelve sodium dodecyl sulfate—polyacrylamide gel
electrophoresis, SDS-PAGE )
BREREDCE (fluorescein isothiocyanate, FITC)
WL (phycoerythrin, PE)
Dulbecco IR 1) Eagle o e

(Dulbecco minimum essential medium, DMEM )

B ISR (arterial partial pressure of oxygen, Pa0,)
Sk — A (arterial partial pressure of carbon dioxide, PaCo0,)
kA (2202) MEURAIEE (percutaneous oxygen saturation,, SpO, )
M SMIT7KFE 2L (extravascular lung water index, EVLWI)
A K E A i ( glutathione peroxidase, GSH-Px)
A B5FFH T =1 (intercellular adhesion molecule—1, ICAM—1)
TG ALTRA B 1075 BEFFE] (Cactivated partial thromboplastin time, APTT)
FE i 4 [ A (matrix metalloproteinase, MMP)
KA IR eV D R A 1

(cysteine—containing aspartate—specific proteases, caspase )
B A Y- AT R (gamma amino acid butyric acid, GABA)
SARAE TSR (bronchoalveolar lavage fluid, BALF)
IR 20 AYBERRER D2 v

(phnsphate buffered saline with Tween—20, TBST)
3— R I i =

(glyceraldehyde three phosphate dehydrogenase, GAPDH )
S sk — RATEEE

(reverse transcription—polymerase chain reaction, RT-PCR)
TiEEBR B3 MZ BTG (enzyme linked immunosorbent assay, ELISA )
A AR S ZIFRICYE (TdT-mediated dUTP nick end labeling, TUNEL)
SR TR M2

(receiver operating characteristic curve, ROC k)

ZARHE TAEREIZ P (area under the curve, AUC)



