Using Predictive Mortality and Cardiogenic Shock Q) Dulle Ietute ation
ldentification Tools to Support Team-Based Treatments . DukeHealth

Aman Kansal*!4, Sehj Kashyap*23, Will Ratliff*2, Mark Sendak?, Karishma Sriram44, Morgan Simons2#4, Kristin Corey24, Marshall
Nichols?, Michael Gao?, Joe Futoma®®, Mike Revoir?, Suresh Balu?, Michael Pencina’, Kelly Kester!, Cory Millert, Zachary Wegermann?, Dl.lke
Chris Granger?, Jacob Schroeder!, Carmelo Milano!, Manesh Patell, W. Schuyler Jones?!, Chetan B. Patel! , Ajar Kochar*s

Duke University Health System; “Duke Institute for Health Innovation; 3Stanford Department of Biomedical Data Science; “Duke University School of Medicine; °Duke Department of le DUke Unlversﬁcy_
Statistical Science; éHarvard School of Engineering and Applied Sciences; "Duke Clinical Research Institute; 8Brigham Health; *these authors contributed equally School of Medicine

STATISTICS

UNIVERSITY

113 cardiology physicians surveyed at DUHS determined delay and S Model runs at star, model output s risk of death
Cardiogenic shock at Duke 10.2014 — 08.2018 fragmentation of care (proposed problem) for cardiogenic shock T it & $our fimeframe {red cofted ine)
patients, and saw value in the Shock Dashboard and integrated o i Death | No Death
wwwwwwwwwwwwwmw DUH cohort of 1,485 Cardiogenic workflow (proposed solution): e
gttt !l % Shock encounters, 2014 - 2018: Tto A .
wwwwwwwwwwwwwww * 1,009 male, 476 female high amount of | 1 T I e T
. | u Data used for prediction Time: 48 hours
* Mean age: 60.4 value added g
80% e 228 clinically determined predictors were used to fit a lasso, ridge, random
et cardocenc Shock diaanoe wwwwww _ medium amount _ _ forest, extreme gradient boosted decision tree models at time of admission
aih: cardlogenic shock clagnosis * | | | of value added of cardiologists into cardiology (t0), and at 4 hours (t4), 8 hours (t8), and 16 hours (t16).
o] In-hospital mortality: o Aot of estimated a high or e 48-hour mortality was 1.20%, 1.01%, 1.00%, and 0.97% respectively.
318 (21.4%) value added medium amount of * For each cohort, results of models are shown for held out sets of most
: i value added recent encounters (N =3722, 3713, 3703, 3672).
€ E no value added L asso Model
E Precision-Recall Curve ROC Curve
: 1 & . “ ° ok |
oo Recognition and treatment of cardiogenic shock is difficult, o
R R as shown by an in-hospital mortality rate ranging from 27- o
51% nationally?
Days after Cardiology Admit : ) ) i i E
We leveraged Duke's EHR, including angiographic data, to -
: : : . : : : : 021 — 021 g
identify cardiology patients meeting shock criteria or at risk _‘__5/} L’f — tous=om
for In-hospital death
. . . Precision False Positive Rate
Our model is able to accurately predict 48-hour mortality at XGBoost Model
Definition criteria : : : . . : : Precision-Recall Curve ROC Curve
Definition 1 Patient has hypotension and hypoperfusion criteria, and no sign of admlSS|On1 and IMProves as clinical data Is Captured Into the L0 ‘ e o — 015 Lo e
fever tle average precision = 0.15 ..r""
i Patient receives new administration or increased dose of a encounter 08 - 08
Definition 2 )
vasopressor o
Definition 3 Patient is on a mechanical support device 06 - % 06 --"'
Definition 4 Patient has poor hemodynamic parameter for to cardiac output En ;4:5:
/ PhenOtype at DUke 10.2014 - 08-2018 \ > | w1} @rea = 0.81
E DeCi-Sion: (145’ Document call outcome 0.4 06 0.8 1I'ﬂ N 0.0 0.2 0.4 0.6 ﬂi:&a =ﬂ.j_;
Death: phenotype + § Assess patient nee'?:'g?\t)ck Call 1105pérsarlgf)k Team via CardiogeniC_ShOCk Precision False Positive Rate
: WWWWWWWW DUH cohort of 4,767 phenotype S Team? ot I B
o L encounters, 2014 - 2018: 8
: IR . 5 0/c male 1819 femal
it o070 00T AR
: fiiitiiiiiieieee  © Meanage: 64.3 AURC AURC AURC AURC
UL ettt (AUPRC) ~ (AUPRC) = (AUPRC)  (AUPRC)
e e eem g fectser ass0 0.8 (0.23) 0.93 (0.29) 0.94 (0.32) 0.93 (0.16)
'DED_ In-hOSpita| mortality: E Shock Team members ESC(g‘late . : : : : : : : :
661 (13.9%) t= dlacuss patient Care Ridge 0.86 (0.26) 0.93 (0.30) 0.94 (0.27) 0.93 (0.16)
rE or
(e R i \y Random Forest (.86 (0.13) 0.92 (0.18) 0.93 (0.20) 0.93 (0.21)
\\L | R XGBoost 0,81 (0.10) 0.87 (0.18) 0.94 (0.25) 0.87 (0.15)
f 50 patien s e Fom e O e



