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Study TP
Durairaj 2001 a
Fekr 2014 - Linear kernel 140
Fekr 2014 - Palynomial kernel 161
Fekr 2014 - RBF 167
Gatty 2016 45
Gyllensten 2016 11
Hrawvnak 2008 83
kavanaugh 2017 2]
Machado 2018 16
Marcin_J Pediatr 2004 1
Marcin_Pediatr Crit Care Med 2004 1]
Mazighi 2017 21
mMecCambridge 2010 141
Mohktar 2015 a5
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0.88[0.52, 1.00]
0.72 [0.65, 0.78]
0.70[0.73, 0.54]
0.82 [0.76, 0.57]
0.83[0.71, 0.92]
0.58[0.33, 0.80]
1.00[0.98, 1.00]
0.60[0.38, 0.91]
0.39[0.24, 0.55]
0.25[0.01, 0.81]
0.00[0.00, 0.71]
0.54 [0.64, 0.95]
0.41 [0.36, 0.45]
0.61 [0.50, 0.71]

0.52 [0.48, 0.55]
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0.96 [0.88, 0.94]
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0.90 [0.70, 0.94]
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Define the feature matrix * %’E rﬁj L g- 5 b\ ?

and class vector

v

Get more data

Split randomly e 80% Train

Trainthe ML algorithm <=

‘

20% Test m———p & ;'E ’

--'-—-.__-__‘___._..-—'-
Test the model

\

Evaluateits acCuracy

&
Done Gutierrez G. Crit Care 2020
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Development and Evaluation of an Automated
Machine Learning Algorithm for In-Hospital
Mortality Risk Adjustment Among Critical
Care Patients”

Ryan J. Delahanty, PhD'; David Kaufman, MD, FCCM?; Spencer S. Jones, PhD!

KE 795E5% (131 ICUS)

e General ICU 64%
 Cardiovascular ICU 17%
e Surgical ICU 14%
« Trauma ICU 5%

15,000f&E3HDEH = hd

. EBHE: Training set 146,982%4
Validation set 90,1914

FRY I DI 7 : XGBoost (A—20'>YV—X)

Delahanty RJ]. Crit Care Med 2018
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Feature Mean (sbp) Missingness (%) Relative Influence (%)

APR-DRG risk of mortality (integer 1-4) 25(1.1) 6.19 2476

Last Glasgow Coma Score (integer 1-15) 13.4 (3) 8.98 16.23

APR-DRG severity of illness (integer 1-4) 26 (1.1) 1.06 10.42 2 1 5%%&
Medicare cost weight index 24(2.4) 0.00 7.20 a

Last measured shock index® 43.7 (21.1) 0.26 6.14 J/

Last shock index 0.7 (0.3) 0.96 5.87

Last pulse oximetry 96.1 (7.4) 0.44 403 1 7 W;&

Mean pulse oximetry 97 (2.6) 0.44 3.63 ﬂ

Last systolic blood pressure 1236 (23.9) 0.156 3.47 . .

Last h)t—;art rate p 82.4 (20.1) 0.08 295 RI S k Of I N patl € nt
Mean respiratory rate 19.2 (3.8) 0.10 2.82 Death ( RI P D) score
Last CO, measurement 245 (4.7) 3.26 266

Mean temperature (°F) 98.3 (0.8) 3.75 D5

Last blood urea nitrogen 25.1 (20.4) 3.54 249

Change in creatinine level —0.14 (0.83) 359 1.93

Last evidence of any oxygen therapy (yes/no) 59.2% (yes) 396 1.58

Last mechanical ventilation status (yes/no) 14.4% (yes) 3.96 1.29

it i (rears atoyeroic s messa < o APR-DRG:  3M Health Information Systems
(RS A5 L)
Delahanty RJ]. Crit Care Med 2018
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RIPD Risk Decile
=o= Observed Mortality =#= Predicted Mortality

Area Under a

Receiver
Standardized Adjusted Operating
Mortality Mortality Brier Score Characteristic
Sample size Rate (%) Ratio (95% CI) (%) Curve
Training set (82 ICUs) 146,982 13,725 9.3 1.01 (1.00-1.03) T 0.951
Validation Set (49 ICUs) 90,191 8,168 9.1 1.01 (0.99-1.03) H2.8 0943

Top b All Patient Refined-Diagnosis
Related Groups (validation set only)

720—septicemia 8,178 (9.1) 2013 246 0.98 (0.93-1.02) 59.0 0.892

133—pulmonary edema and 2,324 (2.6) 410 176 1.06 (0.97-1.17) 50.0 0.923
respiratory failure

710—infectious and parasitic 1,783 (2.0) 302 16.9 096 (0.85-1.07) A7 0.829
diseases with OR procedure

130—respiratory system diagnosis 897 (1.0) 266 29.7 1.13 (1.00-1.27) 32.4 0.747
with ventilatory support 96+ hr

044~intracranial hemorrhage 1,635 (1.8) 338 207 101 (0.98-1.21) 79.4 0.973

Delahanty RJ]. Crit Care Med 2018
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Derivation, Validation, and Potential Treatment Implications

of Novel Clinical Phenotypes for Sepsis

« KE BumAiEIR— b (3 RCTs, 3 #BIHR)

- FBEE : Derivation cohort 20,1894
Validation cohort 43,0864

« HFEYIMNDITY : 182X

- BMAED4T T ) H1IJZAI TR

Seymour CW. JAMA 2019
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Clinical Variable
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Clinical Variable

CRP 1@ AST 1@
ESR 1@ / Lactate 1@ {
Bands 1@ Troponin { @ J
Heart Rate { @ ' BUN @ (
Respiratory Rate 1O INR 1@ f
BUM 1@ / Creatinine 1@ [
INR 1@ Bands 1@ |
WEC Count {®@ ! ALT @ I
Lactate 1@ | Respiratory Rate 1 & [
Temperature 1@ .I Heart Rate {@ ,u'
Troponin @ I,' CRP 1@ |'
Creatinine 10 | Bilirubin {1 @
Platelets 1@ | Pao, 10 //
Age 1@ , Glucose | @ /
Glucose { @ Co Chloride { @ {
GCS Score {@ ) WBC Count { @ \( J
Elixhauser Comorbidities { @ 1] Sex 1@ /
Pad, 10 | Sodium 1@ I
AST H{@ i Elixhauser Comorbidities { @ |
Bilirubin { @ § Age {®@ |
Sex { @ ESR {®
Bicarbonate { @ /Y Platelets { @ /
AT 1@ || Oxygen Saturation { O {
Chloride { @ Temperature 1 @ /
Sodium { @ GCS Score 1@ /
Oygen Saturation {1 © Hemoglobin { @ /
SEP 4@ SBP 1@ |
Hemoglobin 1 @ Bicarbonate 1@ [
Albumin { @ Albumin { @'
-1.0 -05 0 05 1.0 -1.0 -05 0 05 10

Standardized Variable Value

Standardized Variable Value
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29 Open.

Original Investigation | Emergency Medicine

Machine Learning-Based Prediction of Clinical Outcomes
for Children During Emergency Department Triage

- XE CDCO/R—b

- BB : MR, 52,0374

- Y J b I7 : RStudio + Keras

o FRNEKICHITDINIEHD7ZI DL (AR - FET)
ZAITFHI

Goto T. JAMA Netw Open 2019
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[A] critical care 'B| Hospitalization

Respiratory Rate Ambulance Use

Ambulance Use Oxygen Saturation

Oxygan Saturation Respiratory Rate
Pulsa Rate Paychiatric Reasons
Pulse Rate

Age

Systolic Blood Pressure

Age

Systolic Blood Pressure
Diastolic Blood Pressure
Infaction-Related Reasons Diastolic Blood Pressure
Temparature Gastrointestinal Comorbédity
General Symptoms Infection-Relatad Reasons

Visit from Monhomea Satting Temperature

Metabolic Comorbidity Eye or Ear Reasons
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— Refarance modal

Logistic regression with lasso ragularization
Random forest

radient-boosted decision tres

Deep neural network

|E| Discrimination ability of models
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Loqgistic regression with lasso regularization
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Goto T. JAMA Netw Open 2019
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