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The data pipeline using Unscrambl Pulse
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Presentation and notification at Emory

The dashboards
show a list of
active patients
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Presentation and notification at Emory
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Presentation and notification at Emory

The patient details
page show various
vitals, sepsis score
trend and other
parameters. This
could be emailed
by clicking on the
send report
button.



Not a Blackbox: Interpretable Machine Learning for Early

Prediction of Sepsis (Nemati et al. CCM, 2017)
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of clinical suspicion
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TO-SOFA: Prediction

of organ dysfunction
(ASOFA >= 2)

(Nemati et al. CCM, 2017)
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Teepsis = Sepsis 3 definition

T.oia = time of 2-point change in SOFA associated with the definition of sepsis.
Tonset = Minimum of Tg. g and Ty, SO the earlier time of when a clinician
became suspicious (Tgepsis) OF there was a change in physiology (Tg,)

(Nemati et al. CCM, 2017)



Emory’s elCU-BMI Platform for Real-time Analytics
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Road Map to Wider Implementation

148

® Retrospective Validation Studies
® Emory Dataset (30K patients, 2 hospitals)
" MIMIC Ill Database (~50K patients, Beth Israel Hospital)
® Emory elCU Dataset (20K patients, 5 hospitals)
" Prospective Validation
® Real-time implementation
" Clinical Trials
" Stepped wedge trial design v
® Multi-center -> Clinical Evidence AL 7 FHIR®®
" Impacting the standard of care
® Surviving sepsis guidelines




Complex queries pulls data from the elCU ArchiveDB in real-time

L L SRR 17
L4f  SOLQueny3.sql - 163.246.238.109.archiveDB (bmisql (60)) - Microsoft SQL Server Management Studio Quick Launch (Ctri+Q) P = =2 >
File Edit Wiew Query Project Debug Tools Window Help
S - | & - e | Brewouey B S A ME | X P D - - B3| G2
~E | archiveDB - | P Execute Debug W ES | e =l | o=l B8 S0 | = 9= | == 3= | @

SOLCuery3.sql - 163...iveDB (bmisql (60)) + > EEelRelir rel| e e = T e | E3=1)]
—Iselect top 3888 firstName, abglabItem= walueMName,abglabValue=abglLab.labResultNumeric,abglLab.labItemNameID,vs.observationDate, heartRate, re==
from abglLab -

inner join plWalue as pll on pll.valueID-=abglab.labItemMameID

inner in wvitalsignPeriodicSminute ws on wvs.patientHealthSystemStayID=abglLab.patientHealthsystemStayID ]
inner join chemistrylab as cl on cl.patientHealthSystemStayID=abglab.patientHealthsystemStayID

inner in patientHealthSystemStay hs on hs.patientHealthSystemStayID-= abglab.patientHealthSystemStayID

inner in patient on patient.personID=hs.personID
inner in person on person.personID=patient.personID
where abglab.labItemNameID in
('6888379d5Tcd4cd8b8ad4bddc?3Iadb32c’ , 'b293T286Ta9b4cB8992679c34a4946d13 ", '8883942a916a4dd1las54963b469T0896e ", 'dB4cT4287FT2d47ach6calch7a33a
and cl.labItemNameID in('53c@Be@38@dc45%aacasfae27ebbs@as’ , ' ff578958da32d446cadlc96921dabfE5c”
» 'db9dd2caa2B8a478Ff86676B8da7edbb715"
, '5525d84299454acd81539d11fcab796c’ , "6ch?

776e24F428dabfe6718c361T45a"

S edfera? 7R A TA4AScaRAR,RPRIMARSARAT ' L ' 3anRTAcATahTARTFe9A3A 24RTAR4A2A7ARA? ' L 'AS5FFhAhh4193459A8R7AASA~ReIARdATA " -
100 %% ~ 4 b
B Results =# Messages
rst Mame abglabltem  abglabVWalue labtemMamelD observationDate heartRate  respiration sa02 temperature  systemicSystolic chemlablien =

1 HCO3 35,7000 49207208c467422eb Dbafd6063c20cad  2017-08-22 17:31:00.000 93 16 95 0.0000 159 Magnesium |

2 RALPH HCO3 30.8000 492072c8c46742aeb0befd6063c20cad  2017-03-22 17-31:00.000 93 16 96 0.0000 159 Magnesium |

3 RALPH HCO3 285000 452072c8c46742aeb0bofd6063c20cad  2017-08-22 17-31:00.000 53 16 95 0.0000 159 Magnesium |

4 RALPH HCO3 37.2000 492072080467422eb Dbafd5063c20cad  2017-03-22 17:31:00.000 93 15 95 0.0000 159 Magnesium |

5 RALPH HCO32 2835000 492072c80467422eb 0bofd6063c20cad  2017-08-22 17:31:00.000 93 16 95 0.0000 159 Phosphorus

& RALPH HCO3 37.8000 492072c8c46742aeb0bofd6063c20cad  2017-08-22 17:31:00.000 53 15 95 0.0000 159 Phosphorus

7 RALPH HCO3 30.8000 492072c8c46742aeb Dbcfd6063c20cad  2017-08-22 17:31:00.000 93 16 95 0.0000 159 Phosphorus

a RALPH HCO3 35,7000 49207208c467422eb Dbafd6063c20cad  2017-08-22 17:31:00.000 93 16 95 0.0000 159 Phosphorus .
a4 >

@) Query executed successfully. 163.246.238.109 (11.0 5P2) | bmisqgl (60}  archiveDB | 0:00:00 | 3000 rows
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Complex queries pulls data from the elCU ArchiveDB in real-time

RALPH,HCO3,3@.
RALPH,HCO3,36.
RALPH,HCO3,36.
RALPH,HCO3,38.
RALPH,HCO3,28.
RALPH,HCO3,37.
LYNDA,HCO3,19.
LYNDA, Fi02,38.

r =g i

2000 ,492872c8c46742aebBbcfdeBe3c2ccad , 2017 -88-22
7888 ,492872c8cAb7A2aebBbcfdbeBE3c2ccad 2017 -88-22
7080 ,492872c8c46742aebBbcfdeREe3c2ccad , 2017 -88-22
280008 ,492072c8cd6742aebbbcfde@63c2ccad,2817-83-22
5888 ,492872c8cAb7A2aebBbcfdbeBE3c2ccad , 2017 -88-22
20080 ,492872c8c46742aebBbcfdelEe3c2ccad , 2017 -88-22
3008,492072c8cd67d2aebBbcfde@b3Ic2ccad,2817-88-22
geea,6888379d5FTcddcd8b8adbddc73adb32c,2017-88-22

17:
17:
17:
17:
17:
17:
17:
17:

31:
31:
31:
31:
31:
31:
32:
32:

aa.
8o .

aa

ee.
ee .
ee.
2e.

%15

@86,93,16,96,0.
806,93,16,96,0.
.0008,93,16,96,0.
8e6,93,16,96,0.
806,93,16,96,0.
800,93,16,96,0.

geea,159,Phosphorus Lewvel,3. &880 ,dldcb
paea, 159, Phosphorus Lewvel,3.6808,dldcb
eeee,159,Magnesium Level (mg,/dl),1.760
BeEE ,159 ,Magnesium Level (mg/dl),l1.760
BBEE ,159 ,Magnesium Level (mg/dl),1.768
eeee,159,Magnesium Level (mg,/dl),1.760

008,140,20,94,0.0008,0,Potassium,4. 9080, 3966f6cdTabt4

.006,148,20,94,0.00008,0,Potassium,d. 9800, 3966F6cAFabfa

LYNDA, paC02,43. 00008, 88039422916a4dd1a54963b469F9896e,2017-08-22 17:32:00.000,140,20,94,0.0000,0,Potassium,4.9000,3966F6cAfabf
LYNDA, pH,7.28086,b293f206fa9%b4c8992679c34a4946d13,2017-68-22 17:32:00.006,146,20,94,0.0000,0,Potassium,4.9000,3966F6cAfabfibfe
LYNDA, 02 Sat (%),93.7000,d84cfA287F2d47acb6c91cb703300808,2017-08-22 17:32:00.000,140,208,94,06.0000,0,Potassium,4.9000,3966F6¢
LYNDA,O2 Sat (%),93.7000,d84cfA287F2d47acb6c91cb78330008,2017-08-22 17:32:00.000,140,20,94,0.0000,08,Creatinine,6.2008,53c08e
LYNDA, pH, 7 .28086,b293f206fa9%b4c8992679c34a4946d13,2017-68-22 17:32:00.006,146,20,94,0.0000,0,Creatinine, 6.2000,53c88e0380dcA89
LYNDA, paC02,43 . 6086, 88039422916a1dd1a54963b469F9896e,2017-08-22 17:32:00.000,146,20,94,0.0000,0,Creatinine,6.2000,53c88e0380d
LYNDA,Fi02,30.0000,6888379d5fcd4cd8bBadbddc73adb32c,20817-88-22 17:32:00.000,140,20,94,0.0000,0,Creatinine,6.2000,53ch8e0380dc
LYNDA,HCO3,19 . 3608 ,492072c8cA6742aebBbcFd6063c2ccad,2017-88-22 17:32:00.000,140,20,94,0.0000,0,Creatinine,6.2000,53cd8e0380dc
LYNDA,HCO3,19.3008,492072c8cA6742aebBbcFd6063c2ccad,2017-88-22 17:32:00.000,140,20,94,0.0000,08,Calcium,7.6000,a702bb3F92b8445
LYNDA, paC02,43. 00008, 88039422916a4dd1a54963b469F9896e,2017-08-22 17:32:00.000,140,20,94,0.0000,0,Calcium,7.60800, a702bb3f92b844
06 .006,1408,20,94,0.00008,0,Calcium,7. 60008 ,a702bb3F92b8445
eee,146,28,94,0.00880,08,Calcium,7.608080, a702bb392b84453a1

LYNDA, Fi02, 30 . 8808 ,6888379d5Tcddcd8b8adbddc7?3adb32c,2017-88-22 17:32:
LYMNDA,pH,7.2888,b293Ff286+a9%4c8992679c3424946d13,2817-88-22 17:32:80.

LYNDA,O2 Sat (%),93.7000,d84cf4287f2d47acbbc91cb703300e08,2017-08-22
LYNDA,O2 Sat (%),93.7000,d84cfA287Ff2dA7acbbc91lcb783300e88,2017-88-22

LYMNDA,pH,7.2888,b293Ff286+a9%4c8992679c3424946d13,2817-88-22 17:32:80.
LYMNDA, Fi02,30.8080,6888379d5Tcddcd8b8adbddc73adb32c,2017-88-22 17:32:

17:32:90.000,140,20,94,0.0000,0,Calcium,7.6008,a702bb3f0
17:32:90.000,140,20,94,0.0000,0,Glucose, 149 .088686 , db9dd2c
©008,140,20,94,0._0000,0,Glucose, 149 . 8008, db9dd2caa28ad78f
00.000,1408,26,94,0.0000,0,Glucose, 149 . 8000, db9dd2caa28ad

Unscrambl Platforms Unscrambles this data in real-time!



