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CONTINUING EDUCATION

AThe |ink for the evaluation
https://www.surveymonkey.com/r/Sepsis-Nov21

A Please be sure to access the link, complete the evaluation
form, and request your certificate. The evaluation process will
remain open two weeks following the webcast. Your
certificate will be emailed to you when the evaluation process
closes after the 2-week process.

A If you have any questions, please contact Dorothy Aldridge
(Dorothy.Aldridge @ohiohospitals.org)
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b[ A l.IF[SAV[R Reducing Sepsis Mortality in Ohio Through Early Recognition, Appropriate

*: / KNOW TH SIGN OFS Intervention

The OHA Board of Trustees identified reducing sepsis mortality in Ohio as one of the key focus
areas for OHA and Ohio hospitals. Sepsis is the body's overwhelming and life-threatening
response to infection that can lead to tissue damage, organ failure and death. In other words,
it's your body's over active and toxic response to an infection. Sepsis impacted an estimated

41,000 Ohioans in 2017. Early recognition and treatment can reduce the morbidity and
#OHASOS S E{S’L’,ﬁﬁ - mortality of sepsis.
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Disclosures / Conflicts of Interest

A Research funding and consulting fees from Danaher.

A The study was designed and implemented after the introduction of the sepsis EWS in our EHR.
The vendor had no role in this study beyond the provision of supporting information on the EWS.
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Collaborating for a healthy community
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Tertiary Care, Academic, Trauma
Center

2

Community Hospitals

4

Emergency Departments

19

Years of data in Epic

25,000

Inpatient Stays per year

140,000

ED Visits per year

1,250,000

Outpatient visits per year

Academic Safety-Net Healthcare System

1st public health care system in US to |
« Install the Epic EHR (1999)

» Achieve HIMSS Stage 7 EMRAM using
Epic (2014, 2017)

* Receive the HIMSS Enterprise Davies
award (2015)




Topics to cover

A Sepsis - how can we do better?

A Can informatics and predictive analytics help?

AOur approach to implementing Epicos
A The outcome of our randomized controlled quality improvement initiative.
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The tension

Early antibiotics - always good in hindsight

Kumar, Anand, et al. "Duration of hypotension before initiation of effective Liu, Vincent X., et al. "The timing of early antibiotics and hospital

antimicrobial therapy is the critical determinant of survival in human septic mortality in sepsis.” American journal of respiratory and critical care
shock." Critical care medicine 34.6 (2006): 1589-1596. medicine 196.7 (2017): 856-863.

However é

A Sepsis is ill defined

A Forcing physicians to act faster can have unanticipated consequences

A => Rushing ED providers raises the risks of misdiagnoses and antibiotic overuse

(complications that were documented when reducing door to antibiotic time was proposed as a
quality measure for community acquired pneumonia in 2007).




Our pre-implementation state T we can always do better

A We were not achieving 1 hour response times (controversial).

A We did not have a standardized team-based response to sepsis
A Stakeholders were not always aware of which patients to prioritize
A Sepsis order set utilization was very low (but is that wrong?)
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Clinical informatics and predictive analytics to the rescue?

A The complexity of the data involved lends itself to more sophisticated data science approaches

A The drive for earlier, automated detection of sepsis has prompted the development of
A rule-based sepsis screening tools and
A prediction-based early warning systems (EWS)

A Most data supporting the use of such systems is in the form of pre-post intervention studies
associated with improvements in:

A mortality
A time to antibiotics
A and rates of sepsis bundle compliance
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Prior data limitations
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A Vast majority are retrospective /
observational

A Pre-post suffer from Hawthorne effect (e.g.
hand hygiene under surveillance)

A Lack of high-quality reference / control group

A Sepsis mortality always goes down
hi storicallyeé ?new pro

and overdiagnoses.




Our EHR vendor s sol uti o

A Derived and externally validated, based on penalized logistic
regression incorporating several structured EHR variables (demos,
vitals, labs, diagnoses and procedures)

A Gold standard of sepsis: diagnosis + sepsis specific order or a
flowsheet completion

AMod el Atriggero was 6 hours befor e

A 405,000 encounters in the derivation / validation set (80/20)

A AUC =0.76-0.83
A PPV 16%, NPV 97%

A Now leveraged by over 100 institutions i but where was the

data? —



However é.
CDS: Limits and misgivings

A Alert fatigue, workflow disruptions are common

A Clinical improvement with CDS is small to modest at best (Meta-analysis of
controlled studies by Kwan et al in 2020).

A Clinicians accept complex solutions, so long as they are perceived to be useful
(e.g. Jansen-Kosterink et al, 2021)
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CDS + Predictive Anal yti cs

Complicates CDS by combining CDS misgivings with the vagueness of more
advanced statistical methodology and opacity of black box solutions (Duran
2021).

End users are:
A Generally interested in prediction-based CDS (Takamine 2021).

A Naturally Bayesian in their thinking (Gill 2005).

However, they:
A Prefer processing fimechanistico risk factors.

A Struggle with statistical concepts such as sensitivity, discrimination or calibration (Whiting
2015).

A Are worried about exacerbating disparities with more complex models, even when older
constructs have the same biases.

A E.g. Poor pooled cohort equation calibration in more socioeconomically deprived neighborhoods
(Dalton 2017).
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What 0s an 1 nstituti on to

Form a committee!
A Quality

A Brook Watts (CQO)
A Infectious Disease / Pharmacy
A Michelle Hecker (Director of Antibiotic Stewardship)
A Brain McCrate (PharmD)
A Lewis Hunter (PharmD)

A Emergency Medicine
A Chuck Emerman (ED Division Chief)
A Aurelia Cheng (ED sepsis champion)
A Jonathan Siff (Associate CMIO)

A Clinical Informatics
A Yasir Tarabichi (Pulm + Director of Research Informatics)
A David Kaelber (CMIO)
A David Bar-Shain (Director of Informatics for CDS)
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Step 1: Internal Validation

Internal validations elicit confidence for buy-in

A Turn it on in the background (score is calculated
whenever chart is touched) i for 9 months.

A Silent alert at proposed threshold (5) = 1,644 ED
encounters, on average less than 12 times per day.

A Sensitivity of 89.5% and a specificity of 68.4% for the
outcomes of death and/or 3-day ICU stay in
patients with suspected infection.*

A PPV of 27%, NPV of 98%.

A The alert fired before antibiotics were administered
53.6% of the time = LEAD-TIME OPPORTUNITY

BPA firing (in Main ED) - Rolling Period

count
o

-
o

N kR OO ®

*Sepsis-3 definition of infection = culture sampling followed by antibiotic administration

within 72 hours, or antibiotic administration followed by culture sampling within 24 hours.



Step 2: Design implementation
Deciding to take the plunge

‘VS A Based on these favorable characteristics, we are
interested in implementation.

| sensitivity |Specificity _ AWe donot Kk n eovkin our setting, and wi |
SIRS >= 2* 91.0 13.0 fear unanticipated consequences, provider

gSOFA >= 2* 53.6 66.7 agitation or burnout.
MEWS >=5* 59.1 70.1

NEWS >= 7* 76.5 52.7 A Implementation resources are limited and the
Epic EWS >=5 [¢ks] 68.4 | ocal i mpact unknowné we
*Against same outcomes, as reported in a different study comparison group.
Py Churpelcetal . A Roll out in half the ED?
Relatively favorable (and relatable) performance ﬁ Alternating days?
n Randomize?

LEAD-TIME OPPORTUNITY




Step 2: Design implementation
Where does the model-based CDS fit?

A Based on available data - time to antibiotics
was the agreed upon process measure to
target.

A We were intent on leveraging pharmacists in
the process as a result.

Sepsis
Responses

suspected;
A (Figure) The EWScoudhast en each co raquested

input as shown, but more importantly provides Responses mobilized

and monitored:

a common rallying point / trigger for
multidisciplinary interaction. Providers
Nurses
Medics
A Alerting mechanism deliberated with - PREMmEEEE -

stakeholders.



Step 2: Design implementation (continued)

Pre-work:

In conjunction with
stakeholders

Integrate pharmacist,
standardize responses for

all septic patients and
educate providers

MD

Nurse

Determine if the following
are present:

Severe Sepsis (=2 SIRS +
end organ damage
+possible infection)

-
Notify physician if there is
concern for severe
sepsis/septic shock

-
Document patient weight
and height

A

g
Notify physician if there is
concern for severe
sepsis/septic shock

é Evaluate SIRS and end

| Pharm | | Medic |

> organ damage criteria
Notify MD of score and
\_ criteria met

~

P
Re-evaluate for

severe sepsis 1 hour
\_ later

(.

Use the severe
YES sepsis order set
(lactate, blood
cultures x2,
antibiotics)

J
\

-

If SBP < 90 or MAP
< 85, Order 30 ml/kg
fluid bolus

If lactate = 4,
order 30 ml’kg

bolus

e Administer broad spectrum
antibiotic first and AFTER blood
cultures drawn

e Obtain CXR or urine if ordered

Collect and send labs including
lactate and blood cultures x 2 sets

Verify antibiotic orders and ensure
antibiotic delivery to ED nurse STAT

Initiate 30 ml/kg fluid bolus

\

Document volume status exam
using .edsepsisvolumestatus
If SBP < 90 or MAP < 65 after
30 ml/kg fluid bolus, order
Vasopressors

A 4

Administer vasopressors per MD
if SBP < 90 or MAP < 65 after 30
ml/kg fluid bolus

Document 2+ BP measurements
within the hour after fluid bolus is
completed and notify MD to complete

reassessment evaluation

' N

Draw repeat lactate after fluid
bolus if initial lactate > 2

Review checklist, notify team of
what needs to be done

N J

Review checklist, notify team of
what needs to be done




Question:

Will an EHR-Integrated, provider and pharmacist
facing sepsis early warning system improve sepsis-
assoclated process measures (time to antibiotics)

and sepsis-associated outcomes (days alive and out
of hospital) in our ED setting?
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Step 2: Design implementation (continued)

EHR pieces / proposed intervention overview

Adult patient in
main campus ED

Sepsis alert Silently
triggered Registered

()
9

HELLO? CAN ANYBODY HEAR ME?

Last digit
Internal
patient ID

Private |CC Sepsis

33 year old Female) No Wound Check

Augmented Care 62yearoidFemale)  No  Leg/thigh sympioms
DlSp l ayed on (33 year old Male) No Leg/thigh symptoms: Localized r.__
RN FO Y (s0yearoidFemale)  No  Shorness of breath @
year old Female) No Shortness of breath

Sepsis alert

&
Pharmacist 4 > Best Practice 0 unread, 13 total

notification Status /5. Subject T Msg Date /5. Msg Time

t ? Pend Early Sepsis Early Warning ... 10/M13/2020 12:06 AM

triggered

t ? Pend Early Sepsis Early Warning ... 10/13/2020 311AM




” MetroHealth

Notice Not Human Subject Research
Date: August 12, 2019

To: Yasir Tarabichi

From: Ann Avery, M.D.

RE: IRB19-00558 ED sepsis early warning system: A randomized controlled
prospective study

Dear Dr. Tarabichi:
On August 12, 2019, the IRB reviewed the following protocol:

IRB19-00558 ED sepsis early warning system: A randomized controlled
prospective study

The IRB determined that the proposed activity is not research involving human subjects as defined by
DHHS and FDA regulations.

Please describe the project as "quality improvement” in public presentations, academic curriculum
vitae, publications, and any other representations to any third-party audience with a planned
statement similar to: "This project was undertaken as a Quality Improvement Initiative at The
MetroHealth System.”

IRB review and approval by this organization is not required. This determination applies only to the
activities described in the IRB submission and does not apply should any changes be made. If changes
are made and there are questions about whether these activities are research involving human in
which the organization is engaged, please submit a new request to the IRB for a determination.

Sincerely,

r

Ann Avery, M.D.




Step 3. Activate

2 years in the making

A Automated reports that captured data of interest
A Biweekly meetings of data review with multispecialty representation
A Blinded chart review when appropriate

Q2-4 2018 Q1-2 2019 Q3-4 2019 Q1-2 2020

Simulation Planning / Building Implementation COVID Snooze







