Computerised decision
support systems to
support antimicrobial
stewardship (AMS)
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Definition of CDSS

“The provision of clinical knowledge,
intelligently filtered and presented at
appropriate times, to enhance patient care’

Purcell BMJ 2005
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Overview
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* How effective is computerised decision
support for antibiotic stewardship?

« What are the factors that are likely to
result in a successful system?

 \What are the barriers to successful
iImplementation?

National Centre for Antimicrobial Stewardship
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Why do we need it? oo

NCAS
The Prescriber The AMS team
Infections are cognitively Workload of AMS program
difficult to treat proportional to hospital size

Knowledge performance gap = @nd complexity
Pressures to use knowledge = ©DSS can triage workload

(governance, cost) Supports AMS key elements
Current access to Data aggregation
information overload via Reporting

internet

Standardise practice

National Centre for Antimicrobial Stewardship



> DRUG ORDER Th;rapcutic
CHART guidelines,
) protocols. Non-ICU Oiilias
PHARMACIST literature, web Specialist, hol .
-reviews all , allied health pathology
prescriptions WHISS Reports

/

Discuss drug orders.
patients record, risks

ICU
RESIDENT/REGISTRAR
-examines and manages

Browse.

PATHOLOGY

Hospital management

Treatment alterations, patients treatment -analyse. report
teaching T Alerts for urgent results B
reports 2 until discharge specimens
- Presentations,

consultation

ollows progress.

ICU
gives feedback

CONSULTANT
-In charge of
patient Mx

browse

Read/write X ;
Discussion

/handover  Request consult

Reports patient

condition ID REGISTRAR
Checks drug P4 examines
S0 L -e3 pt.
P;cs;qphonzand Request change to Examine/ire makes initial
administers drug management, order test report recommendations

Examine/treat
ICU NURSE ; ;
: . Patient Briefing
Monitors patient, Record report
administers treatment, Read/write SLeor

liases with medical
staff

INFECTIOUS DISEASES
SPECIALIST
-examine pt, intervene in
treatment. write report

Discussion
/ handover

v Takes specimens for
pathology | g

Antibiotic prescribing decisions and communication of these
is complex. How do we get to the decision maker?

Consolidated flow model for ADVISE development (Thursky, 2007) National Centre for Antimicrobial Stewardship




Examples of Antibiotic DSS

.
m Passive: Intranet/internet guidelines

Smart phone apps

- Pharmacy-based (back-end)

*  Aminoglycoside monitoring, redundant antibiotic combinations, therapeutic mismatches

- Approval systems
Guidance MS (Melbourne), IDEA3S (Melbourne), John Hopkins Paediatric Medical Centre

- Computerised physician order entry/Electronic Medical
Records

- Advanced CDSS with/without order entry

Antibiotic assistant/Theradoc (Hospira), TREAT (Tel-Aviv), Antimicrobial Resistance
Utilization and Surveillance Control (ARUS-C) (Singapore)

Thursky, K (2006). Use of computerized decision support systems to improve antibiotic prescribing. Expert Rev
Anti Infect Ther, 4:491-507. Sintchenko, V., et al. Decision support systems for antibiotic prescribing. Curr Opin
Infect Dis 21, (2008). Cresswell K et al. A systematic assessment of review to promoting the appropriate use of
antibiotics through hospital electronic prescribing systems. Int J Pharm Pract. 2016.



Are Computerised DSS effective for AMS?

- CDSS improve adherence to clinical guidelines and reduce
medication error (Level | evidence)

- Almost all reported antibiotic DSS demonstrate a reduction in
amount of or costs associated with antibiotic use, LOS

- Some evidence to demonstrate that they stabilise/prevent
the development of antimicrobial resistance (Yong 2010; Pestotnik
1996)

- Impact of commercial CPOE systems?? (publication bias)

Few appropriately designed studies evaluating the impact of

CDSS on patient outcomes and antimicrobial resistance
Garg, JAMA 2005; Hunt JAMA, 1998; Thursky Exp reviews 2006. Creswell 2015



Antimicrobial
Approval Systems

Antimicrobial restriction and approvals
are an essential element of AMS

. Support the formulary
. Restrict use base on indication

. Opportunity for education at the
point of prescription
. Phone, web-based, within EMM




NATIONAL ACCREDITATION STANDARD 3.14

NATIONAL CLINICAL STANDARDS

; A
Hospital X Guidance MSJ

Clinical Governance
Drug and therapeutics
Quality and Risk

Pre-approved drugs
Pre-approved indications & alert indications
Pre-approved durations of approval

Permits non-standard indications

Antimicrobial Stewardship

Committee

Antimicrobial Policy

Antibiotic Stewardship Team
- Experienced pharmacist
- ID physician Post-prescription
- Microbiologist approval

~_~

Patient review and
feedback

~~

Audit and Feedback

Pharmacy alert function
Authorisation for extension
ID generated approvals

/

Real-time approvals search
Approvals needing attention

- alerts, non-standard, expired
and target drugs

On-demand formatted reports

noo g
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iReview - Antimicrobial Stewardship System
for The Royal Melbourne Hospital, City Campus
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Welcome, Buising, Kirsty! You are logged in to Royal Melbourne Hospital © Logout ‘Approve

iReview Overview

Ward Rounds: Review the patient records and provide recommendations where necessary.

‘Guidanoe 5 Royol Melboune Hospial Woprove Clear My List! § | Add Patient Manually » |
Prepare List
+ Click on Clear My List to clear your entire ward round list
_ Patient Name: Simpson Do Not Use This Pt, Homer, Do Not Use UR: 123456 Gender: M Age: 52 Unit: + Click on Add Patient Manually to add a patient for the Ward Rounds manually.
W | N o National Centre for Antimicrobial Stewardship and
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: Use the fink on the right o view this topic i the Therapeutic Guidelines: Antibiotic. Life-th s di C3sw + Clickon e icon (where it appears within a record) to manage the record in Guidance.
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Q@ @ http://guidance.mh.org.au/GuidanceMS/iAppr 0 ~ & H 2 MH Intranet ’ 2 iApprove - Guideline Engin... * ‘ ©) NetScaler Gateway l | kALY
ildeie e o nas A Paval Malhaurne Haenital *A A | nnnoad in ae Karin Thureky
Q@ & nttp://guidance.mh.org.au/GuidanceMS/iApprove/Searchapprova O v & H = MH Intranet [ (& Search Approval % | (@ NetScaler Gateway | | )
Guidance M.SJ‘ Royal Melbourne Hospital iApprove Logged in as Karin Thursky ~
| System Approval | Search Approvals| Guidelines| Authorised Approval | Auditor ) | Administrator ) | Help ) _iReview ) _ iGuide )

Search Panel

VN

Approvals Created: |In the last week —
For Unit: |AII My Favourites
For Wards: |AII

Patient MRN: [ | or Select Patient Add to Favourite

[Jpharmacy Alert [V Current approvals [V Current alert approvals []Expired alert approvals [ |Expired approvals []Discontinued approvals

Show Advance Search

Results Panel

14 Approvals Found & print Click to export the approval data as Excel or CSV
Sort by : Ward |, Bednumber | Clear Sort

Select | Ward |Bed# | UR Name Drug Indication Notes # Date Exp. Unit | AMO Presc. Status Auth.

—~ Piperacillin- . . . Cordy, [
() |PAC1 |23 Sepsis: hospital acquired - unknown source XXX-2511-3 |25 Nov 2015|28 Nov 2015(A ell, Tony g (Recommend |SYSTEM

tazobactam Reece

Followup)
p . Lim, Seok [Marlton George,
O . _CG- _ 3 ¢
(U |CTRANS|01 Ceftriaxone |Sepsis: urinary tract source E.coli urosepsis (fully susceptible) C-CG-2511-5 (25 Nov 2015/30 Nov 2015|MU2 Ming Victoria' Current Catherine
~ Current
O |camu |18 Ceftazidime |Septicaemia: Gram negative pathogen XXX-2511-3 |25 Nov 2015|28 Nov 2015(AMU [Thota, Sunil |Ross, Craig |(Recommend |SYSTEM
Followup)

A Piperacillin- |Diabetic foot OR infected ischaemic ulcer OR \Wraight, Nalder,
(L |cesw |40 tazobadam |decubitus ulcer XXX-2511-10 (25 Nov 2015|05 Dec 2015|DFU Paul Michelle, J Current SYSTEM
O |cesw |34 Piperacillin- |Diabetic foot OR infected ischaemic ulcer OR XXX-2411-10 |24 Nov 2015/04 Dec 2015|NEPH [BECKer Fitzpatrick, |~ 000 SYSTEM

tazobactam |decubitus ulcer Gavin Brennan
O |cese |15 Ceftriaxone |Hepatic encephalopathy XXX-2411-3 (24 Nov 2015|127 Nov 2015|ASSM ';1':2’9 Seok Vu, Mi Current SYSTEM
O |cssw |47 Azithromycin|Pneumonia: (adult) severe community acquired septic shock F1, unclear_source. groundglass opacities XXX-2411-3 (24 Nov 2015/27 Nov 2015|MU3 Eanges 'Tan, Sarah |(Current SYSTEM

on CT chest, ?pneumonia as source Peter
~ Severe sepsis: empiric - methicillin resistant Lange
O - - '
() |C5SwW (47 Vancomycin Staphylococcus aureus (MRSA) cover required septic shock FI, unclear source XXX-2411-3 |24 Nov 2015|27 Nov 2015(MU3 Peter Tan, Sarah |Current SYSTEM
. . oot . E Current

O less 26 Piperacillin- |Acute pancreatitis: infected pancreatic necrosis OR C-CG-2511-3 |25 Nov 2015/28 Nov 2015|EGS Robertson, Dinh, Sarah |(Recommend George,

tazobactam |pancreatic abscess Amanda Followup) Catherine
O |c3s 13 Piperacillin- Ascending cholangitis: risk of gentamicin toxicity grown enterococcus cassgluflavus in BC -> high rates C-XXX-2511-3(25 Nov 2015/|28 Nov 2015|EGS Robertson, Loi, Duncan |Current SYSTEM
- tazobactam of resistance to gentamicin Amanda

Pyelonephritis: adult - moderate/severe - non- y ick Current N7

(&) raftr i di icillin b itk OD ricle Af r-r.9211.5 122 Mav 2018008 Nav 2n1s Fitzpatrick, |5, \mmana [GEOTGE

negative bacilli. Careful assessment for Stabhylococcus aureus (spu'tum and blood cultures) should be
undertaken.

Duration: Intravenous therapy can be changed to oral therapy after clinical signs of improvement are v
noted (eg: resolution of fever, stabilisation of blood pressure, improvement in oxygenation, resolution of

National Centre for Antimicrobial Stewardship




Outcomes of multisite antimicrobial stewardship programme
implementation with a shared clinical decision support system

Stuart E. Bond~*, Adriana J. Chubaty*, Suman Adhikari>®, Spiros Miyakis>*’, Craig S. Boutlis’, J A C 2 O 1 7

Wilfred W. Yeo?*® Marijka J. Batterham®, Cara Dickson'®, Brendan J. McMullan'?, Mona Mostaghim'?,
Samantha Li-Yan Hui'3, Kate R. Clezy™* and Pamela Konecny®**

Background: Studies evaluating antimicrobial stewardship prqgammes (A

clinical decision support systems (CDSSs) have predominantl
nospitls. JA smgle DSS deployed across 12

Objectives: To examine outcomes of multisite ASP implementati hos P itals includin g rura I/ reg ional
Methods: An interrupted time series study was conducted acrofN hared AMS program management

from 2010 to 2014. Outcomes analysed were: effect of the in Hub d k del of
microbial costs and healthcare-associated Clostridium difficile in ub and spoke Moael of care

of stay (LOS) and standardized mortality ratios (SMRs) were also ¢ Reduction in ta rget antibiotics with

Results: Post-intervention, antimicrobials targeted for increased . . . .
(DDDs)/1000 occupied bed days (OBDs)/month (+32%, P < 0.01). reduction in mortal |ty from res Pl rato ry
infections and sepsis

use fell from 254 to 196 DDDs/1000 OBDs/month (—23%:
Antimicrobial costs decreased initially (~AUDS64551/month; F
P<0.01). HCA-CDI rates decreased post-intervention (~0.2 cases
reductions for key infections (respiratory from 4.8 to 4.3 days, P < GUT, Sepucae N ore
similar to background LOS reductions (2.1 to 1.9 days). Similarly, infection-related SMRs (observed/expected deaths)
decreased (respiratory from 1.1 to 0.75; septicaemia 1.25 to 0.8; background rate 1.19 t0 0.90.

Conclusions: Implementation of a collaborative multisite ASP supported by a centrally deployed CDSS was asso-
ciated with changes in targeted antimicrobial use, decreased antimicrobial costs, decreased HCA-CDI rates, and
no observable increase in LOS or mortality. Ongoing targeted interventions are suggested to promote
sustainability.



NEJM
Journal Watch

Impact of Guidance AMS o e

I IOUS DISEASES

July 2, 2008

p ro g ra m A Successful Electronic Antimicrobial

Stewardship Program

Lynn L. Estes, PharmD reviewing Buising KL et al. J Antimicrob Chemother 2008 Jun 11

« Cost savings in drug expenditure alone (per year)

— >$1 mil in 6 hospitals within 12 months (Thompson, ASA 2013, Bond JAC 2017)
« Cost-effectiveness of AMS Program using Guidance

— incremental cost-effectiveness study (Coulter, ASA 2016)

— 0.26 QALY per patient and reduced costs by $1301 per patient

* Reduction in targeted restricted antibiotics (suising et al, Jac2008 and
Cairns et al MJA 2013, Bond JAC 2017)

« Reduction in Hospital Acquired Infection/ C. Diff (gond et al 2017)
 No unintended CONSEeqUENCES (Buising et al, 2008, Yong et al, 2010, Bond 2017)

 Recognised as an exemplar in hospital accreditation

National Centre for Antimicrobial Stewardship
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One Melbourne hospital: Antimicrobial expenditure more than doubled in 5‘)@1@

NCAS

dollars
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Includes Mero, Vanc, Tic-clav, Pip-Taz, IV Cipro, Cefepime, Ceftaz, Teic, Linezolid, pristinamycin, colistin

National Centre for Antimicrobial Stewardship




Antibiotic sensitivity changes in the ICU-RMH X
(2000-2006)
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: : Change from
pre-1 r'{t:;r;:rdentmn zare trend
Maan % Maan %
Crganizsm Antibictic changeyear P valus changeyear P valus
{85% CI) (G5 CI)
Fesudomonas Imipanam 18.3 (4.8, 31.8) 0.009 8.2 4, 14.3) Q.00
Gientamicn 11.6 {1.8,21.5) 0.023 B2 (3, 10.8) Q.00
Ceftazadims 32 -13,6.6) 051 27 1.1,85) 018
Ciprofloxacin -8 -14.1,4.2) Q.28 0.3 -3.2,3.8) (.88
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Antibiotics

©

Location of Infection

©

Indication for Antibiotic

Creatinine Clearance Calculator

®

AMS Data Collection

000003 T

13:07

* Louth Meath Hospital Group

B Antimicrobial Guidelines

= Therapies
Community Acquired Pneumonia (Mild)
€2 Indication description

First Line Therapy

Restricted: NO

Penicillin - "CONTRAINDICATED IN PENICILLIN ALLERGIC PATIENT"

€2 Antibiotic information

() Doses

Second Line Therapy

Cefuroxime PO

2nd Generation cephalosporins.

€2 Antibiotic information

(2 Doses

Penicillin Allergy
100% .-

Ivibrio infections.

O
N~

Penicillin
Hypersensitivity

g
°
1)
(2]
€
o
]

OPAT

’-‘,,' '< N\ ".\

v Gentamicin and
T Vancomycin (A...

— . . el
g

Q

Acute Cystitis (Men) Points
Acute Cystitis (Non-pregnant women) s

perature > 38° C 1 pt
Acute Cystitis (Pregnant women)
Acute Cystitis - Resistant :nce of Cough 1pt
Acute Cystitis in child - Mild ) .

llen, tender anterior cervical nodes 1 pt
Acute bacterial rhinosinusitis
Acute bronchioloits iillar swelling or exudate 1pt
‘Acute bronchitis - Mycoplasma pneumon

3-14yr 1pt
Acute bronchopulmonary aspergillosis
Acute epiglotitis (supraglottitis) 15-44 yr 0 pts

Acute exacerbations of COPD - Mild

ore: =0

UN UF 1TUND . SUD

Topic Outline

INTRODUCTION
TREATMENT
® |nitial intensive therapy
Ad - Ceftazidime
P1 - Carbapenems
- Addition of TMP-SMX during
initial intensive therapy
- Alternative agents
- Duration of intensive therapy
* Adjunctive therapy in the
intensive phase
Ob - Abscess drainage
Gy - Recombinant G-CSF
* Subsequent eradication
therapy
- Choice of agents
- Duration
RISK OF RELAPSE
PROGNOSIS

eunalas

Guidelines

Treatment and prognosis of melioidosis

Authors Section Editor
Bart Currie, MBBS, FRACP  Daniel J Sexton, MD

Nicholas Anstey, MBBS,
FRACP

Deputy Editor
Allyson Bloom, M

INTRODUCTION

Melioidosis is a clinically diverse disease caused by the facultative intracellular gr
bacterium, Burkholderia pseudomallei [1-3]. This organism is a widely distributed
saprophyte in soil and fresh surface water in endemic regions [4]; the risk of acqu
occurs in these same areas.

The treatment and prognosis of melioidosis will be presented here. The epidemiol
clinical manifestations, and diagnosis of melioidosis are discussed separately. (S¢
clinical manifestations, and diagnosis of melioidosis".)

TRFATMFNT

Listeria meningitis

susceptible
Viridans strep or enterococci

< Guide

Pharyngitis’
Overview
Step 1: Checklist

Step 2: Scorecard
Overview

In general practice, approj
time, uncomplicated pharyj
Streptococcal infection (ie,,
does not require antibiotic the
tool is provided to assist health
the treatment (not diagnosis) of
presenting with upper respiratory i
symptoms and a sore throat.

prevent pc

10t bact

After a clinical assessment, where You o
the patient has an uncomplicated uppe
respiratory tract infection with a sore
determine the patient’s total sore \hroa\gg;\
assigning points according to the following
criteria:

Criteria

Anti-infectives Hepatitis HIV/AIDS Prevention

M.D. last modified Feb 15,2017 9:42 AM

Polycillin, Principen, AMP

Dosing

Amoxicillin) are the aminopenicillins with predictable activity against streptocc

Oral: 250-500 mg po q6h
IV: 50-200 mg/kg IV/day

50 mg/kg/day IV divided q6h x 4-6 weeks,
then Amoxicillin 500 mg po tid x 3-6 months

200 mg/kg/day IV divided q6h

As part of combination therapy,
200 mg/kg/day IV divided q6h

200 mg/kg/day IV divided q4h + Gentamicin



Mobile access preferred by
prescribers
Supports bedside access to
guidelines
Calculators

Antibiograms
Mobile device compatible EMR
May be developed by the
institution
Some are customisable

Charani, JAC 2013
Goff, Pharmacotherapy 2013

Recommendations may not be
institution relevant
(e.g use of US guidelines with
levofloxacin )
Version control
Reliable wireless access
Decision making on ward
rounds by senior staff

Increase knowledge but may

not influence prescribing
behaviour




Doctors pull plug on paperless svstem |

California's Cedars-Sinai turns off its computeri
physicians revolt, demonstrating that implemen
done. )

By TYLER CHIN, amednews stafr. Feb. 17,2003.  |IN 2000, US healthcare organization

PRINT | E-MAIL | RESPOND | REPRINTS | © SHARI

failure rate for new IT systems 50%

Information technology is often touted as-
of quality medicine, but some physicians s

disease. Kaplan, B. Evaluating informatics applications--
Cedars-Sinai Medical Center in Los Angel clinical decision support systems literature
physician order entry system in January, a review. Int J Med Inform 64, 15-37 (2001)

complained that rather than speeding up a
slowed down the process of filling their or

] Ads Dy Google
get lost in the system. yuoos

Free Practice Account www.GFT.com.au
"I'm not opposed to ¢| Wanttolearn more about cfds? We can help. Learn More

Links
See related content  and better."” said Dud
* Region: West surgeon who helped ¢ HEALTH Department staff fear Victoria's $360 million health

"This was new but cel technology program is being shut down after being told that no

contracts will be renewed for people working on it.
Cedars-Sinati's decision was extraordinary but

of First Consulting Group, says he knows of at| The news delivered to staff late last week follows an admission
have pulled paperless systems in the face of ph| last month by Health Minister David Davis that he was
problems. considering abandoning the HealthSMART program, which is

) five years late and $35 million over budget.
Successful The issue, Dr.
implementations of one of the qual He described HealthSMART - which is supposed to link

. success of pa i i i i i i
computerized order pap{ computer systems in hospitals and give medical staff immediate

X medical record gecess to patient records - as "the myki of the health system".
entry involve they're imple

physicians in all used, experts say.
phases tre for Antimicrobial Stewardship
- In Cedarc.Qinat'c crace the haenital heliovwveAd




Computerised physician order entry e

* Very slow introduction in Europe (highest 20%
Netherlands) and 15% US hospital. ? Higher rates in Asia

« Major costs — $US10,000 per bed

* Driver: 1in 10 patients have preventable adverse event
without CPOE

Are very effective in reducing procedural error rates (~60%) (e.g
illegible orders)

Much less effective in reducing clinical error rates (wrong dose,
wrong drugs

* |ncreased errors without decision support ‘e-
latrogenesis” (Weiner 2007)

 Alert fatigue, limitations of drug interaction database

National Centre for Antimicrobial Stewardship



EMR/CPOE

0 048

e

> e

n

Default values, routes of administration, doses
and frequencies

Alerts (allergy, dosing, drug-drug interactions)
Pre-prescription restriction rules
Automated stop orders (e.g surgical prophylaxis)
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DISCERN ALERT o
NAME: test, borchers Syndrome monitoring
DATE: March 13,2013 11:44:25PDT

MRN: 001500705

BIRTH DATE: February 09, 1945

AGE: 68

LOCATION: Acute; ESM4 ES40-E547 ;

This patient has mel the criteria for severe sepsis. Please consider using the Sepsis Confirmation Powerform to confirm
if the patient is septic.

Click here 1o access the Sepsis Confirmation form. MEDICATIONS
Non Purulent/Diffuse erythema - suspicion for streptococcus species (Select One)
" persailiin G potassaum IVPB 3 million units/ S0 mL DSW

03/13/13 1143 Temperature Rectal = 30 C (L) fless than 36] € ¥owsiacam sty ansemyem@e0chres0 - Order sets
03/13/13 1143 Peripheral Pulse Rale = 99 bpm (H) [greater than 95) € Hiolerating PO amomaliin (AMOXIL) capsise %00 mg
mmmm W iolerating PO and mmnm ;Iluw anumnl:.n (CLE(S(:l;';I;msulo 600 mg

03/13/13 1143 Systolic Blood Pressure = 45 mmHg (L) [less than 90] - o
Localized Purulence/Abcess/Known MRSA Colonization or history of MRSA Infection (Select one)

€ vancomycin 25 mg/kg loading dose then 15 mg/g with pharmacy consult
 IMolerating PO sulfamethoxazole-¥imethoprim (BACTRIM DS) tadlet 800 mg-160 mg

at » X A

 IMolerating PO doxycyciine (VIBRA-TABS) 100 mg tablet

Ta“ Mal‘l I.eﬂel'ing ExampleS: Mm‘mkﬂkasoumeuHMGOWnMDMMNnWMoauMWuh

 vancomycin 2% mg/kg loadng dose then 15 mgkg with pharmacy consult

Alprazol,am € Niolerating PO Bacim DS » Amosicilin 500 mg

M iolerating PO Doxycycling 100 mg + Amonciliin 500 mg

LorazEPam B WoundPeriolctlut (slctOv)
consult recommended.
1 € Unasyn 3 gm + Vancomyan 25 mgikg loading dose hen 15 mo/g with pharmacy consult
Bupnoplon  if beta-lactam allergy Daxycycling 100 MG IV + Candamycin 600 mg IV
 If beta-lactam allergy: Sulfamethoxazole-¥imemopnm 160 mg IV + Clindamycn 600 mg IV
Busplnone W iolerating PO Augmaentin 875 mg « Daxycycling 100 mg tadb
ClomiP“E"E " Ifolerating PO and beta-lactam allergy: Doxycydiine 100 mg PO + Clindamycin 600 mg PO
Previous antibiotic exposure/Non-healing or chronic wound/Soaking or macerated ulcer/Osteomyelitis (Select One)
H H € Zosyn 3375 mg extended infusion + Vancomydn 25 mg/kg loading dose then 15 mg/kg with pharmacy consult
C|om|PnAM'ne It beta-lactam allergy’ Levofloxacin 750 mg IV and Clindamycin 600 mg IV
. . Extensive Necrosis/Gangrene/Malodorous (Select One) 0 of 2 selected
Standardisation Miscellaneous Medications 0 of 2 selected

- Add Orders A0d Order
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Chart abstraction tools to screen and identify
patients at risk for sepsis, or collate information for
AMS (medicines, results)

Record AMS recommendations and interventions

Support order sets for syndromes (e.g community-
acquired pneumonia)

Alerts and triggers to identify patients suitable for
intravenous-to-oral switch, or AMS review

Care protocols (templates or phased order sets)



AMS in EMR/CPOE integration

Patient centred NOT system based
Require substantial institutional investment up front
Require significant hospital IT time to create the tools

Templates must be incorporated into electronic medical
records at each site

Local adaptation still required for each build
Less responsive to change

Will reduce transcription errors, but not incorrect
choice or indication (unless combined with decision

support or approvals that trigger post prescription
review)




Surveillance tools to support AMS

Hermsen ICHE April 2012
Evaluation of TheradoC in Nebraska Medical Centre , 624 beds
Pre-post intervention using historical controls

CDSS triggered prospective alerts (classified as actionable by the ASP or
decentralised pharmacist

— Influenza/pneumonia vaccine
— Polyantimicrobials (>=3)
— Drug-bug mismatch
— Redundant anaerobic coverage
— Vancomycin use and BC pos for CNS or MSSA
— No positive cultures in prior 7 days
8,571 alerts in 791 patients over 5 months. 284 interventions made.

« Only 30% of alerts actionable , 2-3 hrs per day reviewing and 1-2 hrs
intervention and documentation

« High number of non-actionable alerts (alert fatigue)



Doctor: COX, Oliver (Dr) - logged in @ 13-43-2009 02:43:14

name JOHNSON, Linda (Ms) ssv 012 345 6789 sorn 08-jul-1941 (68y) Gender Female A d
vanced

T decision support
Diagnosis (top 5) Recommended treatment (top 15)
Recommended
treatment 0% 20% 40% 60% 80% 100% e
| o] Ampicillin IV
© Pyelonephritis moderate [———
® Pyelonephritis severe h 1% ® CefuroximIV
® Lower RTI _! 2%
® Pneumonia mild Y 1% @ Cefur + MetSu
@®  Pneumoniamoderate = 1%
T ® Cefur+ MetSu
Pathogen for diagnosis Pyelonephritis moderate
coverage for Ampicillin IV ® Cefur + Metro
0% 20% 40% 60% 80%100% ® Cefur + Metro
- xicillin-clavulanate
Candida sp. | %‘W 9
Cltrobacter sp. | ® Cefotaxim IV
€. col F
@® Pivmecillinam PO
Enterococcus sp.
. ] ® Moxifloxacin PO
Change patient data Kiebsiella sp. i
Other gram negatives i Ceftazidim IV
Select treatment Weracillin-tazobactam
Proteus sp. v
Pseudomonas sp. ..
ﬂ Improved empiric therapy
Staphylococcus aureus . .
e Cluster randomised trial. TREAT study
Staphylococcus saprophyticus
group (Paul et al. JAC 2006)
¥ Uncovered N (




TREAT: the model

[ ]
NCAS
catheter_ecoli_uti no
sex_ecoli_uti Female
hosp_uti_ecoli_uti Community Nursing home | Icu Medical 2-7d Medical »7d Surg 2-7 d Surg >7d
No 09715 0945389 0.998241 0.911301 0.9279394 0914124 092872
Asymptomatic 00268016 0.0488305 0.00100502 0.0781778 0.0556016 00804386 0.0525905
Mild 0.00168995 0.00421643 0.000268004 0.00596995 0.00556016 000371254 0.00884477
Moderate 597115e-006 0.000383311 0.000335004 0.00277176 0.00778422 000123752 0.00621526
Severa+cntical 2.54049e-006 0.000181074 0.000151036 0.00117987 0.00305998 0.000487066 0.00262921

Risk factors

@y
E_coli_UTI
Ecoli_blood

Stochastic
variable

Causal links

Ecoli_Anaer

Ecoli_hlood

Risk factors

I

E_coli_Abd

Ecoli_blood

Ecoli_Aerob

Conditional
probabilities

National Centre for Antimicrobial Stewardship




Organisational readiness 2

Extent to which an organization is and prepared to
invest in adapting the software to the organization,
developing policies and procedures and training staff

The implementation cost of an electronic
record is estimated to be 1.5 times the cost
of the system

Boonstra & Broekhuis. BMIC Health Services Research 2011 National Centre for Antimicrobial Stewardship




Technical readiness oy X J
* IT infrastructure ® °
* IT resources NCAS
Resource A
readiness
(Administrative readiness ) , | ,
. _  Financial
. xepuﬁve §upport | « Human
» Antimicrobial stewardship \ y
committee
\. / Organisational
readiness
N\ assessment s
(Structural readiness
characteristics * Mainly project
* Culture officer

* Infectious
diseases service
\_ y,

Process readiness

* Implementation plan

« Existing antimicrobial
stewardship program

National Centre for Antimicrobial Stewardship




Features of CDSS that are likely to increase “2°
clinician uptake NCAS

Journal of the American Medical Informatics Association Volume 10 Number 6 Nov / Dec 2003

Synthesis of Research Paper ®

Ten Commandments for Effective Clinical Decision Support:
Making the Practice of Evidence-based Medicine a Reality

Davip W. Bates, MD, MSc, GiLap J. Kuperman, MD, PuD, Samuer. Wanc, MD, PuD,
TejaL Ganpui, MD, MPH, Anne KitTLER, BA, LynN VoLk, MHS, CyntHia Spurr, RN, MBA,
RamiNn Knorasant, MD, MiLEnko Tanasuevic, MD, Brackrorp MippLeToN, MD, MSc, MPH

National Centre for Antimicrobial Stewardship




Features of CDSS that are likely to increase clinician
uptake

« Speed

« Usability (ease of use, usefulness)

* Integration into workflow

* Promote action rather than inaction (i.e provide alternatives)

« Simple interventions work best

« Evidence/justification should be provided

« Impact should be monitored and feedback given to
clinicians

* Incentives for use (printouts, calculations etc)

« Local adaptation of guidelines and local development

(Bates 2003, Kawamoto 2005, Moxey 201 0) National Centre for Antimicrobial Stewardship




Legacy data sources

Pathology

Pharmacy

Microbiology

Formulary

Restricted indications
Guidelines/Decision support
Post prescription review

Surveillance
Audit and feedback

Antimicrobial
approval
Systems

Access to guidelines
Calculators

Systems below may have
mobile compatible view

Mobile
applications

T A——

Radiology

software

AMR alerts
Infection alerts (e.g C.diff)

Bug-drug mismatches
HAI/AMR Surveillance

Electronic Electronic
->  Medical [€==-- 2 Medication
Record Management
Backend/ -
Infection :
—\  surveillance i glredr;isets
1
]

Drug interactions
Restrictions

Indications

Triggers (e.g sepsis)

Care templates

(Advanced decision support)



Summary

Organisational, social and cultural issues relating to
prescribing behaviour are the key factors that determine
the effectiveness of CDSS, and resources should be
directed towards addressing these issues during
Implementation.

The AMS team should consider existing and planned IT
systems when considering adoption of CDSS.

CDSS must be integrated into the clinical workflow to be
effective in a complex clinical domain such as AMS.

CDSS are most likely to be successful as part of a
multidisciplinary AMS program.

A range of CDSS options are available, including mobile
applications, approval systems, surveillance programs
and electronic medication management.



