2018 HIMSS Davies
Case Study

ldentification of Sepsis:
The effect of an automated
screening tool




Memorial Hermann
Health System

Woodlands Sugar Land Memorial Southeast Southwest
City
+ Total hospitals: 14 « Employees: 25,040

(11 acute, 2 rehab, 1 orthopedic)
* Inpatient admissions: 158,241
* Annual emergency visits: 595,611
* Annual deliveries: 25,146

» Beds (acute licensed): 4,016
* Medical staff members: 5,708
» Fellowship programs: 48
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Our Network of Care
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Sepsis Screening




Background MEMORIAL
WAL L b

More than 1.5 million people get sepsis each year in the U.S.

About 250,000 Americans die from sepsis each year.

1in3

One in three patients who die in a hospital have sepsis.

In 2013: $24,000,000,000 spent on treating Sepsis in the U.S*

Sources:
Centers for Disease Control and prevention
https://www.cdc.gov/sepsis/datareports/index.html
* Sepsis Alliance 6



https://www.cdc.gov/sepsis/datareports/index.html

No one is immune...... MEMORIAL

'‘Superman’ star Christopher Reeve dead at 52

Paralyzed actor was advocate for spinal cord research
Monday, October 11, 2004 Posted: 9:18 AM EDT (1318 GMT)

MOUNT KISCO, New York (AP) -- Actor
@\N\Nj,com, Reeve went into cardiac arrest Saturday
while at his home in Pound Ridge, New York,

then fell into a coma and died Sunday at a
hospital surrounded by his family.

In the last week, Reeve had developed a
serious systemic infection from a
pressure wound, a common complication for
people living with paralysis. He was
hospitalized Saturday.
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What Can We Do? MEMORIAL

o Step 1.
— ldentify

e Signs and Symptoms
— Systemic Inflammatory Response Syndrome (SIRS)
— Severe Sepsis

o Step 2:
— Evaluate and Treat
e Diagnostics
e Fluids
* Antibiotics 9
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http://www.survivingsepsis.org/

Governance Model MEMORIAL

Evolving Everyday....

 CDS Oversight Committee
e Sepsis Steering Committee
o Sepsis Joint Operating Councill

e Critical Care Clinical Practice Subcommittee

11



Key Decisions

e Screening Tool

e Screening Criteria

e SIRS vs. Sepsis

* Notification

e Treatment/ Monitoring
 Measuring Processes
 Measuring Outcomes

MERNMANN
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creening Powerform

12} Sepsi:

Screening Tool - RELRKPE, BXEKQL
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*Performed on:

og/07/2012 L w|0sm E

- v

Sepsis Screening Tool

MERMANN

Carnplete the first three reguired Fields, then follow the Blue Text below to Determine i Patient Screened Positive for Severe Sepsis

SIRS (System Inflammation Response
Syndrome) (Field 1)

[ Hyperthermia (Temp) > = 101 F (38,3 C)
] Hypothermia (Temp) < = 96.8 F (36C)
] Tachycardia (Heart Rate) == 90 bpm

] Tachypnea (Respiratory Rate) == 20 bpm
[ pooz <32

] wiC >= 12000mm3

] WBC <= 4000jmm3

] weC = 0.5 Kjubands

1AM (Absolute Meutrophil Countd < 1000
] Mental status acutely akered

] Hyperglycemia folucosed = 120 mojdL

] other

Last Charted value/fresult for 24 hours
¥5, Labs & Mental Status

Tahoma |2 “

i@ B

Temperature [ho data)

Heart rate [no data)

Respiratory rate [no data)
C 8.2

Total Bilirubin  [no data)

(08/06/201211:40 WB .
08/06/207211:40 Glucose Lvl 400 C
Lachic Acid [no data)
SPO2 [no data)
Blood pressure  [no data)
(08/06/207211:40  Creatinine 100 H
Consciousness [no data)
Orientation [no data)
(08/06/201211:40 Platelet count 150
INR [ho data)

K/ChM
masdl

masdl

KJ/ChM

suspected Source of New Infection

Organ Dysfunction

D Urinaty tract infection

] abdominal Infection {acute)

[l Meningitis

] Skin/soft. tissue infection

] Bonefjcint infection

[ wound infection

[ Bloodstream cathetst infection

[ Endocarditis

] tmplantable device infection

[ Suspected or documented infection
[l Antibiotic Therapy {nok prophylazis)

] other

(Field 2) (Field 3)
] Mo SUSPECTED SOURCE OF MEW INFECTION [ ma clinical symptoms of ORGAN DYSFUNCTION
D Prieumania D Agitation

[ 5a02 < 92%

O sPoz = 90%

] Map < 65 mmHg

[ sBP < 100 mmHg

] SBP decrease = 40 mmHg From baseline

[ Pa0z{Fioz ratio < 300

] Urine output = 0,5 mifkgihr after fuid resusitation
O creatinine = 2.0 mg/dl {176.8 mmaliL)

O Bilirubin = 2 mydl (34,2 mmalfL)

[ Platelet count = 100,000

[ Coagulopathy (IR > 1.5 of aPTT > filsecs)
[ Lactate 2 mmalfL (18,0 mafdh

O 6cs =12

] cns: altered consciousness {unrelated to primary neuro pathology)

]

If 2 or more boxes in Field 1 are AND
checked

]

]

If1 or more boxes in Field 2 are AND [f1 ormore boxes in Field 3 are

checked checked

POSITIVE for
Severe Sepsis



Screening Powerform MEMORIAL

SIRS (System Inflammation Response Last Charted value/result for 24 hours
Syndrome) (Field 1) VS, Labs & Mental Status
(Wfro clinical symptoms of SIRS Tahoma v W é{, E B
] Hyperthermia (Temp) = = 101 F (38,3 C) Temporature (o daid)
] Hypothermia (Temp) < = 96,8 F (36C) Hoar Tors ino data)
] Tachycardia {(Heart Rate) == 90 bpm Respiratory rate [ho data)
[C] Tachyprea (Respiratory Rate) >= 20 bpm 08/06/201211:40 WBC 8.2 K/CMM
[] pcoz < 32 08/06/201211:40 Glucose Lvl 400 C  mgfdL
Lactic Acid [no data)
[] weC >= 12000/mm3 SPD2 [no data)
[C] WBC <= 4000/mm3 Blood pressure [no data)
: reatinine ! mg
[] wBC > 0.5 Kjulbands 08/06/201211:40 C 10.0 H AdL
’ ) ansciu_usnen: [ho data)
[CJ ancC (absolute Neutrophil Count) < 1000 Orientation (ho data)
] Mental status acutely altered 08/06/201211:40 Platelet count 150 KACMM
: INR [no data)
E :ifhperglycemm {glucose) > 120 mgjdL Total Bilirubin  [no data)
er




Screening Powerform

Suspected Source of New Infection
{(Field 2}

D Mo SUSPECTED SOURCE OF MEW INFECTION
D Prieurmonia

D Lrinary tract infection

[C] abdaminal Infection {acuke)

[C] Meningitis

[C] skinfsoft tissue infection

[C] Bane/joint inFection

[C] wound infection

] Bloodstream catheter inFection

] Endocarditis

] mplantable device infection

[C] suspected or documented infection
[C] antibiatic Therapy {not prophylaxis)
] other

Organ Dysfunction
(Field 3)

Mo clinical svmptoms of ORGAN DYSFUMCTION
Aqitakion

SatZ < 9%

SPOE = 90%

M&P = 65 mmHg

SEP = 100 mmHg

SEP decrease = 40 mmbqg from baseline
Pa02/FiO2 ratio < 300

Urine output < 0.5 miflgfhr after fluid resusitation
Creatining = 2.0 mgfd| {176.8 mmol{L)

Eilirubin = Z mfdl {34.2 mmol/L)

Flatelet count = 100,000

Coagulopathy (IMR = 1.5 or aPTT = G0secs)
Lactate = Z mmol/L {18.0 mg/d)

Gics == 12

M5 altered consciousness (unrelaked to primary neura pathology)

MERMANN

[f 2 ar more hoxes in Field 1 are
checked

AND

L |

[f1 armore hoxes in Field 2 are
checked

AND

[f1 armore hoxes in Field 3 are
checked
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The Cloud Infrastructure a» Research

(HealthFacts)

J
Evidence Cerner
Knowledge

Structured Data

Raw Data T Algorithms Longitudinal Record
Y —
Normalization
Reconciliation W

RSS Feed Reader
514 Server

Organization security
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access control
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Patient Audit: MEMORIAL

1 Week, 28 Patients (2/13/13 — 2/20/13)

Current State:

Sepsis Screening Tool St. John Sepsis Agent

« Showed 2 Positive « Resulted in 11 Alerts for
Screenings for Severe Sepsis
Sepsis
 Resulted in 5 Patients
 Resulted in 1 Patient Moved to Higher Levels
Moved to Higher Level of of Care
Care

Same group of patients used for each tool




Comparison:
One Calendar Day

MERNMANN

CurrenF Sepsis St. John Sepsis
Screening Tool Alerts Patients
Facility PowerForm (Background “Missed” by
N TAEEr GF SeaTie mode for all Screening tool
Screenings |Sepsis Result except HH Cullen)
Facility 1 687 6 49 43
Facility 2 145 0 8 8
Facility 3 399 3 23 20
Facility 4 243 2 10 8
Facility 5 227 0 13 13
Facility 6 379 2 11 9
Facility 7 75 0 2 2
Facility 8 422 11 19 8
Facility 9 212 0 9 9
Grand Total 2814 24 189 165




St. John Sepsis Agent MEMORIAL

When It Rains....

SIRS vs. Severe Sepsis
Adjustable Trigger Ranges

SIRS ALERT - The patient must meet at SEVERE SEPSIS ALERT - The patient must

least 3 SIRS criteria below: meet at least 2 SIRS criteria and 1 Organ
Dysfunction criteria below:
.Temp (<36°C or >38.3°C)

«HR (>95 bpm) -Lactic Acid level (>2.0)

‘RR (>22 b/min) .SBP (<90mmHg)

.Glucose Level (<50 mg/dL or >180 mg/dL) ‘MAP (<65mmHg)

WBC (<4 or >12 K/CMM) .Creatinine Level (0.5 mg/dL increase)
.Bands (>10%) .Total Bilirubin (<10 mg/dL or >2 mg/dL)

These ranges can be refined to adjust the sensitivity.




St. John Sepsis Agent MEMORIAL

Workflow Considerations

SUBJ:SEPSIS ALERT @,
MSG:Testing Sepsis Alert

Tav Macaar
| ext lviessage
F_" aE




St. John Sepsis Agent MEMORIAL

Workflow Considerations

S ED1T,A E
Display: | A1l Drdlers (Al Statuses] | (-]
Crdering Physician ¥ Order Mame = RS ED18.A - [
H Laboratory S ED19.A [
Patel, Bela B Eilirubin Total (Eili Takal) S ED20.A [
Patel, Bela E Complete Blood Count v Ciff and Platelet {CEC v Diff and PI r
Patel, Bela &g Differential (Auko DiFF) =S ED21.A [
Patel Bels E Eirnze Lewel (1Eh0
H Patient Care {MD to Nurse) =S EDEE:-":‘
SYSTEM " SIRS Alert MR ED23.A E
= _Mursing Interventions —
SYSTEM &g" Admission History Carmpletion-adult SIRS alert Ye”OW
Severe Sepsis Alert — Red
SY3TEM &g Basic Information-Adulk . pn
MD has been notified---Green
SY3ITEM & OYTIPE Prophylaxis Physician Motification
H Discern Motification (RHCRUZ) o || = || 28
SYSTEM Initiate Assessment Adult -
i Task Edt View Help
ISTEM &a” Initiate Interdisciplinary Plan of Care R A
Subject Event Date/Time
SYSTFM g™ Drder Frtew Netails ¢ sepsis 1/22/2018 14:11:00
Meds |MNew|Lab |Rad |SIRS/Sepsis
L b
8 & 0 a0
1 )
= = 1F ;P 2 @ [1100% - &
DISCERN ALERT - SEPSIS =
Patient Name: FWTKE, ZBTMN OTKD
FIN: 123584589 il
4 Fir L}
Ready TEST [RHCRUZ [RHCRUZ |Monday, Jai




St. John Sepsis Agent MEMORIAL

Workflow Considerations

Physician Notification for SIRS

SIRS Result Information

St John SIRS Aled Criteria Last Charted Relewvant Labh Results

1 01/23/2018 11:02 SIRS Lab Results

SIHS Criteria: Lactic Acid Lvl: [ho data]

01/22/2018 09: 23 Meutrophils, bands manual blood [10.4 %) Creatinine Level: [no data)

01/23/20018 10:00 Heart Rate [114 bpm] Bilirubin Total: [no data)

01/23/2018 10:00 RR [25 br/min) wBLC: [no data)
Platelet: [no data)

SIRS Alert: This patient haz met at least 2 SIRS criteria. Pleaze contact the physician and conzider PTT: [no data)

orderingsreviewing the following to evaluate for organ dysfunction: 01/13/12 01:05 Culture: Blood MEG
Lactic &cid
) Creatinine

Total Bilirubin

Platelst Count

FTT

Blood Culture

s wvith Culbure

Read Back & Outcome
2 Outcome

0 Orders received

) Mo new orders received

) Escalation [chain of command]
) Physician not notified

Physician Mot Notified Reason Escalation Reason

) Primary physician notified by ED

1 SIRS alert within 24 hours pozt-op

O Subsequent alert, clinical improvement
3 Wital gignlz] in ernar [bepo, wrong pr)

Outcome of
read-back

Yital Signs In Error Reason

Read-back time
Mamez of provider
and nurse S = = ES
performing i) : - | i |
read-back

Physician/Practitioner Informed of Alert

Time Alert Reported to Physicianf/Frowvider Alert Reported by (ClinicianfMurse]

Clinical Improvements

| L C] “+EC improving ] Creatinine Improving
] Lactic acid improving ] Bands Improving
Eilirbin i .
Alert Documented ] (e i erenias

® SIRS alert documented ’ "'

1

Ty TEST [PITCIOE T TT O [IWRCTTaay, JaT




Order Set MEMORIAL

o Used existing Order Set Editorial Board
* Appointed subject matter experts

e Consensus on main content

o System-wide roll out

* Review periodically/ Update Content

24



Order Set

Screenshot

b

0007 Tes -

-ED Sepsis MPP (Initiated Pending)

Vital Signs/T8 0 s/ Weight
Laboratony
Radiology

Continuous Infusions
Medications
@j Vasoactive Medications Adult MPP
Antimicrobials
% @j Pneurnaonia Infection Antibiotic MPP
th B Intra-Abdominal Infection Antibiotic MPP
% @j Skin and Soft Tissue Infection Antibiotic MPP

% @j Unknown Source or Suspected Line Infection Antibioti...

Qﬂ @j Urinary Tract Infection Antibiotic MPP

25



Qrder Set MEMPBIY

-ED Sepsis MPP (Initiated Pending)

) Sepsis MPP (Initiated Pending)
p ADT/Condition

______ b Laboratory

M » Radiclogy

Chagnostic Tests
%Elinntinunus.lnfus.inns.

.

@j Vaszoactive Medications Adult MPP
Qﬂ @j Septic Shock with Resuscitation Add On MPP EKM
Antimicrobials
Qn @j Pneumonia Infection Antibiotic MPP
Qﬂ @j Intra-Abdominal Infection Antibiotic MPP
Qn @j Skin and Soft Tissue Infection Antibiotic MPP
:L!n Ej Unknown Source or Suspected Line Infection Antibioti...

I T -
JUN A A i i

26



Lactate Order

B B Lactic Acid Level (Lactic Acid)
_rél B4 Bl Lactic &cid Level [Lactic Acid)
E 4 Manual Differential (Manual Diff)
w1 B  Point of Care Blood Glucose ACS
ﬁ [i=) Point of Care Blood Glucose &C4
ﬂ Point of Care Elood Glucose ACA

07/08/18 4:13:06 CDT, Timed Study, ONCE, 1, day

MERIMANN

Completed

Completed
Completed
Ordered
Ordered

Ordered

- [ I | n das ia nRA

Automatically ordered by Discern Expert. 1 of 1 most recent Lactic Acid Lvl level result within th

Lactic Acid Level (Lactic Acid)

Details:
07/08/18 4:13:06 CDT, Timed Study, ONCE, 1, day

Order Comment:

this patient may have severe sepsis.

Automatically ordered by Discern Expert. 1 of 1 most recent Lactic Acid Lvl level result within
the last 12 hours on July 08, 2018 00:12:00 CDT result = 2.2, FIRST. DO NOT CAMCEL because




Functional Measures MEMORIAL

* Is the sepsis screening cloud working?

— Possibllity of cloud going “down”

« Are our alerts/notifications working?

— Do we understand how often they are firing?

— Are we at risk of over alerting?

28



Downtime ldentification MEMORIAT

Sepsis Crawler

Sepsis Alerts Triggered - Triggered within last J0min
Apr § 2014, B30 am - Apr 8 2014, §20 am

Zoom 1k [12h/ 24K

F5 00

Lo 06

2500 |

oo0 |

ETATISTIC DATS - TRIGCERED WATHN LAST SmMn

-}Em - " - -
1 2.00 P 4-0d P B:04 P 3 dpr &:0d A B 00 AM

el

EI- Average Statsiic Dats
¥ MinMax Statstic Dats



Alerts to OR Staft
By Facility

MERNMANN

May 15-May 30, 2018 (15 days)

Facility # of notifications
Facility 1 20
Facility 2 14
Facility 3 91
Facility 4 385
Facility 5 2
Facility 6 100
Facility 7 209
Facility 8 111
Facility 9 160

Facility 10 19
Facility 11 182
Facility 12 190

30
Grand Total 1483



OR/ PACU Notifications MEMORIAL

ﬂ The relationship expirations turned on 5/17

400
350

300
200
150 I 104
100
53 49 42 56 58 35
20 24 20 21 17
: THE R lI

r\‘b \‘b \‘b '\‘b '\‘b r\‘b \‘b '\‘b '\Cb '\‘b r\‘b \‘b '\‘b '\Cb '\‘b r\‘b
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AR WP PGPV F P P

353 345
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Repeat Lactate -
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Process Measures MEMORIAL

 How are our clinicians responding to our

alerts/ notifications?
 How are our clinicians using the tools?

 |Is care being provided to our patients in a

timely manner?

33



Process Measures
St. John Sepsis Alert

MERNANN

Time Between SIRS Alert

Time & Date MD Notified Time Between Alert and IP - SIRS Action

Alert Type D/T of Alert for SIRS (IP) IP - MD Notified for SIRS and Mp Notification (in SIRS MD Notification (IP) Outcome
minutes) (IP)
SIRS Alert 10/07/2015 12:41:58 PM  10/8/2015 1:44:56 AM 783 Physician not notified
SIRS Alert 10/07/2015 06:31:21 AM  10/7/2015 6:44:05 AM 13 Physician not notified
SIRS Alert 10/07/2015 10:33:03 PM  10/8/2015 11:05:00 PM 1472 No new orders received
SIRS Alert 10/07/2015 08:42:50 PM  10/8/2015 4:12:21 AM 450 Physician not notified
SIRS Alert 10/07/2015 11:11:48 AM  10/7/2015 12:40:00 PM 89 No new orders received
SIRS Alert 10/07/2015 04:16:06 AM  10/7/2015 4:57:14 AM 4 Physician not notified

SIRS Alert 10/07/2015 04:12:20 PM  10/7/2015 4:14:47 PM No new orders received
Time Between SEPSIS | Time Between Alert and
Alert and MD Notification| Sepsis MD Notification

(in minutes) (IP)

Time & Date MD Notified IP - MD Notified for
for Sepsis (IP) Sepsis

IP - Sepsis Action

D/T of Alert Outcome

Alert Type

Severe Sepsis Alert 10/07/2015 05:27:28 PM  10/7/2015 5:27:00 PM 0 Orders received
Severe Sepsis Alert 10/07/2015 09:01:36 AM  10/7/2015 11:33:20 AM 152 No new orders received
Severe Sepsis Alert 10/07/2015 07:41:29 AM  10/7/2015 7:57:57 AM 16 No new orders received
Severe Sepsis Alert 10/07/2015 06:46:22 AM  10/7/2015 6:50:00 AM 4 Orders received
Severe Sepsis Alert 10/07/2015 02:07:06 PM Incomplete
Severe Sepsis Alert 10/07/2015 08:22:47 PM  10/7/2015 8:49:48 PM 27 Orders received
Severe Sepsis Alert 10/07/2015 10:06:43 AM  10/7/2015 11:58:54 AM 112 1-2 Hours Physician not notified
Severe Sepsis Alert 10/07/2015 04:36:10 AM  10/7/2015 4:52:07 AM 16 Physician not notified
20

Severe Sepsis Alert

10/07/2015 05:12:26 PM

10/7/2015 5:32:16 PM

No new orders received

34



Process Measures

Repeat Lactate Compliance ME M\?m

No Repeat Lactate Level within 6 hrs when 1st >2.0

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%
L2 3833333333353 33S5 5555555500 5333%8323

Repeat lactate rule turned on
35



Process Measures AL
Sepsis Order Set Utilization MEM@M

ﬁtgmm Memorial Hermann Health... &)

Home » MPP Utilization » MPP Population Group Dashboard » Summary Performance View

Population Groups PlanName  All Facilities = Facility 1 = Facility 2 Facility 3 Facility 4
SepsisED  45.4% ¢ 50.0% 4 704% 4 7% 1 30.0% 4
Sepsis

SepsisIP 24.4% ¢ 25.0% 4 11.1% 4 187% 4 53% ¢4

36



Outcome Measures MEMORIAL

Mortality Rate
=

Sepsis Alert
Go-Live

.........
.....
lllllllll
.....
........

.....
.....
T
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.............



Outcome Measures
ALOS

MERIMANN

Sepsis Alert

Go-Live

38



Outcome Measures: MEMORIAL

As a result of Improvement in mortality rate

and ALOS:

Lives Saved = 8,836

Days Saved = 327,346

39



MERMANN

THANK YOU!
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