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Kamphaeng Phet Hospital

Thirawut Morasuk

Kamphaeng phet hospital, Kamphaeng phet

Abstract

Colistin is an essential last-resort antibiotic for
multidrug-resistant Gram-negative bacterial infections, but
its use is constrained by a high risk of nephrotoxicity.
Early identification of patients at risk of colistin-associated
acute kidney injury (AKI) is crucial to improve outcomes
and optimize clinical management. This study aimed to
develop and evaluate machine learning (ML) models for
predicting AKI in patients receiving intravenous colistin.
A retrospective analytical study was conducted using
electronic medical records from Kamphaeng Phet Hospital,
Thailand, between 2013 and 2025. Adult patients who
received intravenous colistin were included. AKI was
defined according to KDIGO criteria. Thirty-two baseline
variables were extracted. Three ML algorithms—Logistic
Regression (LR), Random Forest (RF), and XGBoost
(XGB)—were trained and tested using an 80/20 split,
with Synthetic Minority Oversampling Technique (SMOTE)
applied to address class imbalance. Model performance
was assessed by recall, Fl-score, and area under the

receiver operating characteristic curve (AUC-ROC). Of

3,176 patients, 1,132 (35.6%) developed AKI. Patients
with AKI were older (70.4 vs. 62.2 years, p<0.001), had
lower baseline eGFR, and more frequent exposure to
concomitant nephrotoxic drugs. The LR model with SMOTE
achieved the best predictive performance (recall 0.727,
F1-score 0.657, AUC-ROC 0.802). The most influential
predictors were concomitant use of > 2 nephrotoxic
drugs, chronic liver disease, loop diuretic use, prior AKI,
and carbapenem exposure. The LR model with SMOTE
demonstrated robust performance in predicting colistin
-associated AKI. This model may serve as a practical
screening tool to identify high-risk patients, guide
nephroprotective strategies, and support clinical

decision-making in antimicrobial stewardship.
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£ Colistin sy fFwsfiadnlunisinsifouunaiide
unsuaufosn uaiidedniaanmaiisfuselags msdneil
ﬁ"fmq'ﬂizmm‘l,ﬁ'aﬁwuumu%waaamiﬁwimaaméaﬂumi
fnnsnnglamedsuway (AKD) Tugihefllésuen Colistin
Bnsfne HumsAnmdounaudalinsizinnngszibeu
BlanNIoindaIlTINIILNAMUNLNTT 52T W.A. 2556-
2568 iumm%g@@ﬂmtﬁmﬁﬁiﬁ%’um Colistin  N191a8A
@AM A 3,176 918 lagldinauei KDIGO lumsitass
AKI wWanuaziSeuiisuuuuinasy 3 sUuuy laun Logistic
Regression (LR), Random Forest (RF) iaz XGBoost (XGB)
Jwnumallan SMOTE @ wmduUiuaugateya Nan1sAnm
wugiiAinisnl AKI fesar 35.6 fthengu AKI Tongads
QN (704 vs 62.2 T, p<0.001) §ifn eGFR Augiudnd
uaziimsldenidawsolasuganiednefidoandy uuinaes
LR ﬁﬂ%’uauqa%sﬂaﬁm SMOTE Iﬁﬂizﬁw%mwaﬁz‘gmhmi

AIVEhENANIAES fer Recall WAL 0.727 1 Fl-score
AU 0.657 waz AUC-ROC Ny 0.802  a@siladsdnAny
a o o Py 2o Aaa | ' & |
fign 5 dusuusn laun msldsueniinesdelasinaue
2 aiieauly dlsaduizess lasuenduilaanznau loop diuretics
wednmz AKL uazldsuenngs carbapenem lapasy wuu
1909 Logistic Regression NUSuangatayasme SMOTE
fuszaninmdlumsiiwsnne AKL lugihenlasuen

Colistin - asnsaviluldiduiasesiednnsesieszygiae
NANLABIZIUAZIILHUNTAAMNDE1NATA

manny: o1 Colistin, nazlanmdsunay; masouy
YOUASDY; UULUIABIWEINTAI: Wealn

TUnsSUGuRUL: 29 riugeu 2568, duiuily: 25 gainu
2568, Tunneausl: 30 woAINIEY 2568

unu

ns@adeiinosdodugainiaiesiin (Multidrug-
resistant organisms) Lﬂuﬂtymmﬁﬁngmﬁ&ﬁ:y%a
Usznalne lngianzeg1ebs nsdinideuuafiaaunsuay
fidoendoduaadnnaisviia 1 Acinetobacter baumannii
Pseudomonas aeruginosa Waz Klebsiella pneumoniae
Fownliuiuduetsaidiedulsmennamdsandlng
12 qonumanisanansemalinissnendiheiamusy
douanniu sasnaieTiniingedu uazamldnalunis
Snndthoiusnniu

g1 Colistin 3edunundndnlunisinensinie
wuARSunsuauiinesn lnsamzluns@fidumaien

(4. 5]

gaviny (Last resort antibiotic) agnalafinu

gRnusUszamau: 8998l luege 1smenafunaiwes
428 n.97wA8n ¢.1uile9 21889 2.AuWIWTs 62000,
ns.: 055 022 000, email: thirawut _morasuk@hotmail.

com
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e Colistin Slomsldsuszasafiandn fe anudui
sala (Nephrotoxicity) [6] lapisnzsugufnisnives
migleneleunau (Acute kidney injury; AKI) Tugihe
F@3uen Colistin wulutiedesas 38.9 @9 61.0 [
%oiu%owmmaﬁnLLW@meiquﬂamiajmmma: AKI
Uszannidesas 35.6 lmenne AKI anen Colistin 4
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spective cohort study) laasiusindayaannssziiou
BLannsating (EMRs) 99915IW8IUNARTLWILNTS
| PP & P o1 ' & '
nauUszrnsnAne Ae deyadthedlun (a1gadus
18 Pauly) Adnsunissnelulsaweiuia wazlasuen
Colistin THARAIIMADALRBARNDENILBENILIATI TZUINS
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¢ o & o1 PP & o o
inusidnean Ae grheninnmzlanneFesiszazgarie
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SCr Wug1u nawisNan Colistin

nhndvdoya onus na:ziiecnuwaaws
15U UNAANEUAN (Primary Outcome) A®

n15An AKI 1dHe1ua1unausiaeg Kidney Disease:

Improving Global Outcomes (KDIGO) [13] {udinnnun
I@un 1. 8 SCr Wndu = 1.5 wianen Baseline Mmelu
7 Sumdssuen vie 2. & SCr Wiy = 0.3 mg/dL
mely 48 dlus wnifinduedidlaegmisdeiniy
AKT (18w /lsiifu)

Ja3ewenngal (Predictor Variables) Psrwsmilimun
32 19115 %aLﬁu"ﬁasﬂa o nansuldeuazioulien
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299 SCr (§1/1afl)

ngui 3 lsadauvsenneineidundeu 1dun ng
wiladuman (@148 lsaduiFess (I/1d8) uzise
(#/180) v (/1) enwaulaiings (3/1d) 1sa
lodess (/5 wazieeifinnny AKI unnew (/i)

nziuﬁ 4 #iild99m (Concomitant Medications) léun
&1 Vancomycin (‘1(51’%'U/L3JVLG§1"%"1J) mﬂ@jm Aminoglycosides
(VLG?%'U/VLJJvlﬁ’%"U) mﬂ@jm Loop Diuretics (VLé”%"U/VLSJVLﬁ%'U)
gangu ACEI/ARBs (lasu/lalld$u) sangu NSAIDs
(185u/lail@5y) 81 Amphotericin B (la5u/ladlasy) on
Acyclovir (1ﬁ§ﬂflﬂiﬁ%’u)ﬂﬁﬂém Carbapenem (VL@”%‘U/
1il@50) wazdrwiusfiineselndaugle  (nephrotox-
ic_drugs) snnniwsainny 2 s1ems (lasu/ladlasy)

nquil 5 fadevendiin o aRsUNsTIe Tdun
msldenueusulain (lasu/lalesy) wazinnzden

a dﬁl =l ra
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msiaSaudoya (Data Preprocessing):
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fanavng (Missing Data) waz@sragaumAaUn@ (Outlier
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(i AKI/sliAn AKI) sewmailn Oversampling e
SMOTE (Synthetic Minority Oversampling Technique)
Wwiwzdoyatn Training Set laanatin SMOTE nnulag
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TBYAUALAAANNALIFBNITLARA Overfitting

msdswiuudaey (Model Development):
wuudasIMsiieuioeases 3 suuuy tathanwauw
wazSouiey Tawn Logistic Regression (LR) Random
Forest (RF) Wway XGBoost (XGB) wazinailasnunisiia
Overfitting lafinnsldimaiin K-Fold Cross-Validation
lun1susunwisiwes (Hyperparameter tuning) AR
% I3 o |
PAVDYAAMTUNNHY

msusuAmwisitiaas
(Hyperparameter Tuning)
o grid search $oufiU k-fold cross-
validation (5-fold)

!

mistiusausoudaya

(Data Collection)

N

v

AsUs:LiuWaawsyaviuy

mstassudaya
(Data Preprocessing)
« 30MsAAUIOKY (missing values)
o QsdddULADIAMS outliers

msuuvyaioaya
(Dataset Splitting)

e Train (80%), Test (20%)
« Jsuauqavaviaya
(SMOTE) Auya Training

v

aswuuvusiaav
(Model Selection & Training)
o aswuuuiaswadde LR, RF, XGB

o
o

3129 (Model Evaluation)
e Accuracy, Precision, Recall,
Fl-score tia: AUROC

!

msidonuuusiaavitkuzan
(Best Model Selection)
* Wo1sanF1 AUROC ua: Recall goga

!
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eature Importance Analysis)
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Eﬂ‘ﬁ 1 GUADUNITAUUIUINE (Research Workflow)

msus:IuUs:ansmwiiuusaad (Model Evaluation)
UszifiudseANnImreILAaT LU aBILUTATDYA

dmsumasey lagldedin 1dun A1 Area Under the ROC
Curve (AUC-ROC) A1 Accuracy A1 Precision
fn Recall A F1-Score waz Confusion Matrix 1enanii
F98n19ATZYANNA1A091a38 (Feature Importance)
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Lﬁaszqiwﬁaﬁ'ﬂimﬁaw%wmiam'iﬁwmmjadLmuﬁwaawm
‘ﬁqm 91nA1 Absolute Coefficients ‘ﬁiﬁmmmuﬁmm
Logistic Regression 7INAUNISHNABLAD &195U
msnzideyaiiugiueestthe 1aldada Chi-square
test @MSUTDyaITINgN Uazr Independent T-test %3®
Wilcoxon rank-sum test &ﬁw’%luil'm,lum%m%mﬁm Tng

a

AMNUATTAUNEAIAYNISANAN p-value < 0.05

wamsfnu

s £ EZY
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nsAneisIusINteyattheniving 3,892 918013
A o s = o o o A
mdunminsdne Menainisdadeyalusienisiin
wily 19 linudayan eGFR Wse SCr neuAIwUgIW
lrldarunsavssiivnwnldunisildsudasle was
dayaneguenvauinanivuall 1wy deyatimin < 20
Alansu 38 > 150 Alansi uazaIugy < 120 @UALNAT
“se > 200 wufiwns dudu mlvdeyaneutiudily
LULANADIAAAIAN 3,892 518015 Mae 3,176 518015

Tuduauidigihemianneg AKI anunmel KDIGO
N9du 1,132 518 Amdugifinisaisesar 35.6 laawui
PR | A oa a a ' | Ao o o
gihelunguiiiin AKI Hongedsgenitededinadndny
(70.4 U Wisunu 62.2 1, p<0.001) A1 eGFR WugIU
o | a & | ' Ao o a
AN wazdA SCr AugIugIniIes19IinBa ALy
(p<0.001) wananil grhengu AKI ddadiuveginiy
Tsaw v (Sewar 15.9 Weuniy Saeaz 11.4, p<0.001),
Anuaulatings (Sewar 34.9 Wisuny Sewar 227,
p<0.001) wazlsalaaess (Sewaz 11.3 Wsuniy Seway
6.2, p<0.001) gIndregretaian lusrunislaansan

' ' a o Aaa ' | o |
Wudingu AKI fnisldendnsselasiudiogoni
Tuynaemsnddedadyneais lasienized1sdendy
fa@1nzngu Loop Diuretics (3p8az 50.4 Weuiy
Sa8ay 25.9, p<0.001) waznghasuanninedalasiuiu
aus 2 wfieauly (Sesar 33.8 Wesunu Saway 10.7,
p<0.001) s7uDeHNL Septic shock uaznisldan
WnAnNaulaiagIndneg s lnaaAy
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A5197 1 uanINTIsusUAN Bz TayaN T IU
anbay litia AKI ~ 1AAAKI  P-value
(n=2,044) (n=1,132)

Yoyailszmns
914 (1)), mean (SD) 62.2(162)  704(122)  <0.001
INAYY, n (%) 1,288 (63.0) 664 (58.7) 0.016
Vi (kg), mean (SD) 58.1(13.8)  57.1(12.3) 0.037
A9UgA (cm), mean (SD) 160.5 (8.1) 159.5(7.4)  <0.001
A¥ti118M8 (kg/m’), mean 22.6(52) 224 (4.7) 0.489
(SD)
mmatiesljifims (LAB) fouEuen
f1 eGFR, median (IQR) 83.6(57.0)  70.0(49.8)  <0.001
f1 SCr, median (IQR) 0.9 (0.8) 1.0(0.7) <0.001
f11 BUN, median (IQR) 20 (19) 21 (20) 0.027
f1 BUN/SCr, median (IQR) 212(134)  208(13.5) 0.100
i1 WBC, median (IQR) 12.3 (7.6) 12.4 (7.8) 0.724
f11 Platelet, median (IQR) 259.5(206)  266.0(203.5)  0.534
uaTfumsanasues eGFR 634 (31.0) 584 (51.6) <0.001
i Mty ve e SCr 594 (29.1) 558 (49.3) <0.001
15A39%, n (%)
Az ladumiad (HF) 138 (6.8) 94 (8.3) 0.107
Tsasuideda 43(2.1) 34 (3.0) 0.114
ETEN 117(5.7) 68 (6.0) 0.744
WU 232(11.4) 180 (15.9) <0.001
AnuauTakings 464 (22.7) 395 (34.9) <0.001
T5nlait03 (CKD) 127 (6.2) 128 (11.3) <0.001
INANTIZAKI 1INOU 35(1.7) 19 (1.7) 0.944
mf'ﬁ%'i'm, n (%)
Vancomycin 185(9.1) 230 (20.3) <0.001
Aminoglycosides 111 (5.4) 115(10.2) <0.001
Loop Diuretics 529 (25.9) 570 (50.4) <0.001
ACEI/ARBs 188(9.2) 153 (13.5) <0.001
NSAIDs 220 (10.8) 285 (25.2) <0.001
Amphotericin B 7(0.3) 8(0.7) 0.152
Acyclovir 35(1.7) 23 (2.0) 0.520
Carbapenem 1,309 (64) 674 (59.5) 0.012
IRniiifvaelaim > 2 218010.7) 383 (33.8) <0.001
Josemanddin & narfsumsinmn
17 septic shock 567 (27.7) 369 (32.6) 0.004
msldeuiivanuduTadia 506 (24.8) 396 (35.0) <0.001

(vasopressor)

Us:ansmwuavliuuiasn

NammmiﬁﬂLl,a:mmauLmu%maaﬁmimﬂaﬁgﬂau
ﬁfﬂ'ﬂ:ithuﬂ’ﬁﬁ%'mu@a (Original Data) Tuansaf 2 wut
wuUd1a9 RF %A1 AUC-ROC Qaﬁqm WINAU 0.803 uag
A1 Precision gqﬁqm WAy 0.705 luamsfiuuudnaas
LR %A1 Recall waz@1 F1-Score qaﬁqm WinAy 0.520
WAz 0.601 MNAIAY naInnTmailan SMOTE wnldiy
ToyadnIUAN  HansUsTiiuuugatayanaaey WU
LUUANaRd LR SMOTE lsiAn Recall qaﬁqm Winnu 0.736
wazA1 Fl-score g‘o‘?‘iq@ WD 0.663 UeNNNTILLLINADS
LR SMOTE giaiian AUC-ROC qaﬁqmiunéuﬁwﬁuﬁu WAy
0.802

UTLANTAINYBIUULI1aDINAINITUSUNITIHINDT
(Performance of Tuned Models)

wUUARedlAEUNTELIMMSUS USRS e 5-fold
cross-validation ﬁauvl,ﬁwqiwﬁLmai‘ﬁﬁﬁ'zgmmLwia:l,mui’amao
(M5797 3) WUNUUUAane XGB den AUC-ROC Qo‘?‘iqm
WAL 0.816 T99adNNABLULANADY RF dA1 AUC-ROC
Wiy 0.807 egslsAmuuuudnass LR SMOTE #irinu
nsusuangadeya e Recall qa‘ﬁ'z‘gm WAy 0.727
%mma'ﬁamwummmsf,umimﬁa’%’uQ’ﬂmﬁ%tﬁm AKI
gdnign

a' = = a a o
AN 2 NANIFITEUNEUUTERNTNINYDILDUINADI
ﬁﬂwwﬂuu?@%@%aw@ﬂau

Model Accuracy Precision Recall  F1-Score ROC-AUC
LR 0.752 0.704 0.524 0.601 0.799
RF 0.739 0.705 0.463 0.559 0.803
XGB 0.728 0.659 0.493 0.564 0.764
LR_SMOTE 0.733 0.603 0.736 0.663 0.802
RF_SMOTE 0.733 0.657 0.524 0.583 0.794
XGB_SMOTE 0.719 0.635 0.498 0.558 0.762

M15197 3 A1 Best Parameters #adnN5 Hyperparameter

tuning 289LARZLULANEBY

Model Best Parameters
LR ‘C’: 0.1, ‘penalty’: ‘12”, “solver’: ‘liblinear’
RF ‘max_depth’: 10, ‘min_samples_leaf’: 4, ‘min_samples_split’: 10,

‘n_estimators’: 300

XG ‘colsample_bytree’: 0.9, ‘learning rate’: 0.01, ‘max_depth’: 5,

‘n_estimators’: 200, ‘subsample’: 0.7
LR_SMOTE ‘C’: 0.1, ‘penalty’: ‘12, “solver’: ‘liblinear’
RF_SMOTE

2, ‘n_estimators’: 300
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a ~ P~ a a o
ANTNN 4 NANTHUTIUNSVUSEANTNINUBILULINADI

ﬁwmuumﬁa:ﬂawmau ARINTUSUWITI R8s AE

Model Accuracy Precision Recall  F1-Score ROC-AUC

1169 5-fold cross-validation

LR 0.747 0.701 0.507 0.588 0.800
RF 0.744 0.729 0.449 0.556 0.807
XGB 0.750 0.758 0.441 0.557 0.816
LR_SMOTE 0.730 0.600 0.727 0.657 0.802
RF_SMOTE 0.747 0.685 0.537 0.602 0.803
XGB_SMOTE 0.742 0.682 0.520 0.590 0.796

msidennuudaovidnga (Final Model Selection)

D9UTIUUUANaDI XGB NUSuLmIwaazldiA1 AUC-ROC
lesangegn ualuu3unendiin nsasaedugithenianu
Fedlildunign (Maximize Recall) Sanudndmniing
ﬁwmﬁﬂﬂmam‘ﬁLL;J'uffnLwiwmﬂ%ﬂuﬂﬂém?jmlﬂ%nmumn

fouu nisAneiasdenlduuuinany LR SMOTE
NenumMsUuaugateyame SMOTE WAZMIFUSUNI LS
=3 ° Aaa ° o o e A P
duuuuinsemangaamsuinguszasail lasanlen
Recall waz Fl-score gINgA TIVITNIANNAINTAIUNNT
° PXl oA PR o A A o
munegthenguidsdldognutiuinuazanganga ety
FizivnthRsensansnadanisinuisaaly

ROC Curve Comparison

True Positive Rate (TPR

021 e — Logistic Regression (Original) (AUC = 0.7994)
Random Forest (Original) (AUC = 0.8031)
—— XGBoost (Original) (AUC = 0.7638)
—— Logistic Regression (SMOTE) (AUC = 0.8020)
Random Forest (SMOTE) (AUC = 0.7944)
—— XGBoost (SMOTE) (AUC = 0.7616)
=== Random Guess (AUC = 0.50)

00 02 o8 10

UM 2 ROC 2BILUUNADININNALULATDYANATDL

ROC Curve Comparison for Tuned Models (5-fold CV)

06

True Positive Rate (TPR)

Original, 5-fold CV) (AUC = 0,8001)
inal, 5-fold CV) (AUC = 0.8073)
fold CV) (AUC = 0.8164)
Regression (SMOTE, 5-fold CV) (AUC = 0.8023)
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msJiAski Confusion Matrix

HANMTNUUNYITANTDILLLINADI NAMATBLMEYA
Tayadsunaaey (Testing Set) 636 318 AINM1I
Confusion Matrix (mwﬁ 4) WU WUUAADIRINITD
ﬁﬂmﬁ%ﬂwﬁtﬁm AKI l@mgnegnees (True Positive)
U 165 919 LLuu%maammmﬁmwﬁﬂ’mmmﬁm
AKL lémgnegneies (True Negative) 37Wau 299 518
WULRBINMIBRANAIAIELBAzIAR AKI Wana3eud
13lAn (False Positive) 97u71 110 518 LAZLUUAIADI
mwslanaiaingiagarldiin AKI Wmaseudninne

f9ananl (False Negative) 91U 62 518

Logistic Regression (Tuned_SMOTE)
Confusion Matrix

110

Actual 0

True Label

- 62 165

Actual 1

! i
Predicted 0 Predicted 1

Predicted Label

gﬂﬁ 4 Confusion Matrix 289LULUA1aDd LR SMOTE

vugAtayaAdaL

ms3insiHdodaniionswadomsring (Feature
Importance)

aNNsItAsIzRiTasaRdsnsnadan1si U s
LUUA1a09 LR SMOTE ﬁﬂ%‘uu@iaﬁwmﬁﬁLmaiﬁﬁﬁqm
wuhTadefiiianinadonisinuienisiin AKI lagegn
5 susuusn (a597 5) laun lasueniifiiRueele
s 2 afindull $auduen Colistin gihadlse
fuSese 1#suengu loop diuretics Etheinaiinn1ig
AKI anrioumntingl uwazldsuengu carbapenem laeiiAn
Absolute Coefficients 11U 0.845, 0.478, 0.437, 0.417
way 0.360 MINANAL
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1971990 5 TAuNNININARBNITNIUIBNISIAR AKI

Feature Absolute Coefficients
nephrotoxic_drugs 0.845
chronic_liver disease 0.478
loop_diuretics 0.437
acute_kidney_injury 0417
carbapenem 0.360
heart_failure 0.326
vancomycin 0.323
hypertension 0.302
vasopressor 0.300
creatinine_velocity 0.273
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fgnfnianiszwing Sovar 38.9 v 463 [ 9 duag
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\Win AKI Inaifesiu (Sesaz 35 09 40) wazldizns
oversampling 4 SMOTE Lﬁauﬁlmﬁtymmmvl@iaw;a
vosdeya edtlsfinnn Hanuuandsluduisisouas
muvsiililunsaronnuinaes nsAnmillddegaan
T5INEWIANEILN RS UAHIUIARIDE1ININNIN
(n=3.176) waziden Logistic Regression MK1WN5USD
aunadie SMOTE iuuuuinassgaving ilosanlien
sensitivity gaqn (recall Wiy 0.73) tieniurszleomi
lun1sdnnsessiheidsegs anefin1s@nuves Ling-Wan
Chiu uazaniz I9g udeyaanuaialsane1una (n=1,392)
WAz temporal validation lagaanluina CatBoost-SVM-
SMOTE @sl¥ilszAnBningenin (AUROC winfu0.823,
sensitivity Y17 0.860, F1 ¥y 0.740) waziinnsld
Shapley Additive Explanations (SHAP) L‘ﬁ‘ﬂa%mﬂmﬁwﬁ
luszdvmeyana Tasamwznsdiviiuanuduiusuy
dose-dependent 289 Colistin f19 AKI WAZLEUBWINIG
nsUSsuIaefiianzanndt fyadnvesruing
Colistin fA® 4.0 mg/kg/day

\WlewFsuifsunuuinges 3 guuun léun LR RF uas
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1nel¥ien Recall Wiy 0.727 uaz F1-Score 1Ay 0.657
Favsdfeanuamisnlunisasadugiianguidsdlad
figa Feusidn XGB 4zil AUC-ROC gegawiniu 0.816 us
lusummeadiin msesndugihengudssilduniige
fianudnfannniinsaanaina esnuansny
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unsndeuguuss windediald lwsnziinsfnmugine
Wdnanuaningg Suanszudesnituazdodunns

W52 9tlasnung

Tasafiininagegadonisinnenny AKT léun
nslasueniiifuselasiuiudond 2 sieduly Fod
Absolute Coefficients gaqmﬁ 0.845 FOAARBINUNNG
Anwnounin Anudinisldendan 1w Loop Diuretics
738 Vancomycin Lﬁmmﬁmﬁmmﬂﬁmmfa: AKI @70

[7, 14]
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aromin neunisaslden tReatuayLUNITIIIUEL
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91N EMRs Fsonaliinseunquiladonuy real time 17
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anANNIADs AKT 16 [(15]
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\uesesdietradadulansadinlulsmenuia iean
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M990 6 A1 Sensitivity Waz Specificity #2835 ML
Wi RsuNUITNNSLAN

as Y °

IATAINNVVIADY Sensitivity Specificity
2% ML: Logistic Regression 72.7% 73.1%
25184 : Multivariable logistic 70.6% 73.5%

regression [8]
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