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Aims and Objectives

—

* By the end of the workshop we will:

* Understand transformational change that
ePrescribing can have to institutions

* Explore the secondary benefits of ePrescribing
systems

* Discuss what additional work can be done to make
systems better in the future
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Introduction

—

* Adopting ePrescribing is a strategic decision
* Quality and Safety often quoted as the key
drivers
* Lots of additional benefits other than
digitising the drug chart
* Requires clinical and technological input to
realise many of the additional benefits

* Journey — not a destination!
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Doers, Window shoppers, Floggers

——

*lama...
* Doer
* Got a system or about to implement )
* Window Shopper ¥ -
* Want a system, don’ t know which one
* Flogger ©
* System suppliers [ providers &
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Basic, Better, Best
——

*Think of the BEST system or bits of
a system you’ ve seen (or supplied)

*What are these BEST bits?
*Why are they so good?
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Crystal Balls

What would you like ePrescribing systems to

ble to do? Why?

* Unlimited Money

* Unlimited PC
power

* No liability
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How do we get there?

* What do we need to provide the
sorts of things you' ve discussed?
(other than money, time and
programmers)

* What are the challenges to doing
this in the NHS?
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Some Thoughts from Us...

Integrating Clinical Evidence into ePrescribing
Medicines Optimisation
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Integrating Clinical Evidence into
ePrescribing

Dr Andrew Jones
Clinical Specialist
BMJ Group
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The 4 critical predictors of clinical decision support success

Feature I Adj. OR

Automatic provision of decision support as part of clinician 112
workflow

Provision of decision support at time and location of 15
decision making

Computer based generation of decision support 6
Provision of recommendation rather than just an 7
assessment

Table 1 - Features of CDSS associated with improved clinical practice



BM ] Group

Current ePMA decision support

Automatic provision of decision support as part of clinician
workflow

Provision of decision support at time and location of
decision making

N X X

Computer based generation of decision support

Provision of recommendation rather than just an kY
assessment

Table 1 - Features of CDSS associated with improved clinical practice
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* How do we develop recommendations for medication
therapy?

» Published clinical evidence and systematic reviews are
the source used in practice

* There are issues:
— The burden of evidence is significant

— Requires synthesis, interpretation and representation

— Getting evidence into practice is notoriously difficult
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Evidence into Practice

It took 200 years before the Royal Navy routinely used lemon
juice to prevent scurvy. First study 1601 7

* Routine use of thrombolytic therapy in acute MI early 1990s.
The first RCT that showed the benefit late 1950s ?

« Antenatal corticosteroid use in preterm labour - 22 years for
international guidelines to first recommended after first
evidence 3

« On average it takes 17 years for 14% of clinical research to
become routine practice 4

Ricettsiy (i raiaisiolki o fickniclidin alsaisio it hmidtdiy MRG0 CiapdoR 6 riBfis biitfh of 98¢ te sattad €3 38 d ndpte
sadian2ized ; enttos trials and recommendatlons of clmlcal experts treatments for myocardial infarction.
JAMA 1992;268(2):240-248..
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The burden of evidence is significant

...although figures vary

+ 35,000 biomedical journal articles published annually
+ 150,000 articles / month

+ 120,000 RCT/year

+ 500,000 articles are indexed in PubMed every year
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“The application of what we know already
will have a bigger impact on health and
disease than any drug or technology likely
to be introduced in the next decade”

Sir Muir Gray
Chief knowledge officer of the NHS
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ClinicalEvidence
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BestPractice
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ActionsETs

CARE PROTOCOLS
FROM THE BMJ EVIDENCE CENTRE

 Qrder sets based on clinical
evidence

« Qrganised into care protocols

« Covering up to 80% of acute
admissions

]
. . . E (7 %0

* Evidence based reduction in E RS
r

(3 Lo Sodum Det
mortality, cost and complication “=
rate e
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ActionseTs

CARE PROTOCOLS
FROM THE BM] EVIDENCE CENTRE

 Lists of tests, medicines or other treatments required to
diagnose and manage patients

» 523 sets covering over 150 conditions
- Evidence based ClinicalEvidence BestPractice

» Designed for order comms systems but can also be used
for non-electronic processes

* Vendor agnostic knowledge base and can be
Implemented in any orders system
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ActionseTs

CARE PROTOCOLS
FROM THE BM] EVIDENCE CENTRE

* Phased to divide the care pathway into appropriate care
settings

* Include NICE guidelines and BNF Drug Information
* Deep links to the evidence and learning resources

« Generally customised by clients to meet local practice,
formulary and guidelines

- Updated automatically as the evidence changes
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[2] In general practice in the UK, the incidence of newly diagnosed chest pain is 15.5 per 1000

person-years. [

Chest pain mayﬁ?caused by either benign or life-threatening aetiologies and is usually
divided into cardiac and non-cardiac causes. Acute coronary syndrome (ACS) encompasses
unstable angina and MI. ACS affects only a few of the patients presenting with chest pain, but
excluding ACS is vital because of the mortality associated with untreated MI.

Chest pain is a common chief complaint, accounting for 5% to 8% of all emergency department
visits in the US peryear, [1] and is the presenting complaintin 1% to 2% of office-based visits.
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The aim is to deliver:

 Consistent evidence based care

* That can be delivered by every member of staff
« Rapid dissemination of new evidence

* And practice based knowledge

* While learning at the same time

Properly implemented can reduce mortality, length of stay,
costs and readmissions
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\\ The Evidence
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1.

Quantitative study into the impact of care bundles in a
north west London NHS trust 7

Eight care bundles implemented which targeted 13
diagnoses

Over one year period admissions increased 5.7%
Deaths would have been expected to rise by 7.9%

There was a 14.5% decrease in actual deaths which
represented 255 fewer deaths

Robb E, Jarman B, Suntharalingam G, Higgens C, Tennant R, Elcock K. Using care bundles to reduce in-hospital
mortality: quantitative survey. BMJ. 2010 Mar 31,340:¢1234
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1.

Journal General Internal Medicine, 2010. Chang et al ?
Systematic review of studies relating to order sets

June 1999 — June 2009

23 studies identified: 16 examined the effect of order
sets on outcomes

Outcomes measured included mortality, length of stay,
appropriate medication use, medication errors, glucose
control, and increased adherence to recommended care

Chang J, Langberg M, Silka P, Dietrich A. Improving outcomes through the use of inpatient order sets: a
systematic review. J Gen Intern Med. 2010 Jun; 25(Suppl 3): S308-S309
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1.

Of the 16 that measured outcomes, 14 (88%)
demonstrated improved clinical outcomes or adherence

to guidelines
4 studies showed reduced mortality
4 studies demonstrated a reduced length of stay or costs

Various conditions studied including acute myocardial
infarction, pneumonia, sepsis, venous thromboembolism
(VTE) prophylaxis, diabetes, and immunizations

Chang J, Langberg M, Silka P, Dietrich A. Improving outcomes through the use of inpatient order sets: a
systematic review. J Gen Intern Med. 2010 Jun; 25(Suppl 3): S308-S309
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RFH Pilot

Royal Free Hospital pilot of BMJ Action Sets targeting
the management of upper Gl bleeding

Examined two quality indicators in the initial
management

= Rockall Scores and use of i.v. proton pump inhibitors

Rockall scoring is a simple risk assessment tool which
takes account of age, signs of shock and co-morbidity ’

Patients with a score of 0 or 1 have <1% mortality 2

Risk assessment aftap peutpashpéntgssivalntastivortiager dumblgatiGos foll Fds dogze Utifisation. FPRaNgTigeld
VornikuY, B1060dar; 38(B)\8d6-L12000 Aug 11;113(1115):331-3.
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RFH Pilot - data

* 0% of acute clinicians calculated a Rockall score on
admission

* 0% of gastroenterology clinicians calculated a Rockall
score on admission

« 50% of inpatient endoscopy patients had a Rockall score
of O (length of stay 3-5 days)

* 65% of patients received i.v. pantoprazole pre-
endoscopy

1. Unpublished data from the Royal Free Hospital, presented at the Cerner Health Conference by Dr James
O’Bierne, September 2010
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* RFH implemented the BMJ upper Gl bleed Action Set in
Cerner Millennium system

« Adapted it to their organisation
» Recent data presented at the BSG:
= Rockall score recorded — 33%
= Discharge from A&E if Rockall score 0 — 100%

= Inappropriate PPl use — 67% reduction

THERE WILL BE BLOOD... A COMPLETE AUDIT CYCLE. M. Pericleous, C. Murray, M. Hamilton, O. Epstein, R.

1.
Negus, J. O'Beirne. BSG 2011 - Abstract Submission, Health Service Research and IT BSG11-ABS-2046
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* Properly implemented order sets have the
potential to:

— Improve outcomes

— Standardise care

— Reduce costs

— Improve Patient Safety

— Deliver evidence based practice more quickly
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Medicines Optimisation

NIHR Programme Grant for Applied Researc

The University of @l  UNIVERSITYOF University Hospital [\/z&
" | Nottingham &Y BIRMINGHAM Birmingham




* Encompasses:

X

Medicines Optimisation

m—

Provision of medicines usage in order to identify
deviations from best practice and the cost of those
deviations, long term conditions which require
interventions, and opportunities for further medicines
swapping and cost savings

Support Prescribers to make effective medicines choices
depending on patient characteristic, optimal pricing and
current NHS best practice guidelines

Enable the health service to make the best use of
available medicines budgets

NIHR Programme Grant for Applied Research

E Nottingham Birmingham

NHS Foundation Trust

The University of UNIVERSITYOF University Hospital [\/z&
BIRMINGHAM




The Fourth Hurdle
\

* Treatment comparisons
previously dominated by
quality, safety and efficacy

* Financial climate requires
priority setting in the NHS

* Decision making
encompassing Financial
Efficiency can benefit from
ePrescribing

NIHR Programme Grant for Applied Research
UNIVERSITYOF University Hospital 153
' BIRMINGHAM Birmingham

NHS Foundation Trust

The University of

Nottingham




The Evidence

€scribing With Formulary
€Cision Support on Medication Use ang Cost

Michael 4. Fischey, MD, M. Christine Vogelj, PhD; Margaye; Stedman, MpPH:
Timorj, 1y Ferris, Mp, MpH; M. Alan b’rookhan, PhD; Joel s. Wel’ssman. Php

m m u n ity p re S Crl Backgroung Elec!ronicprescn‘bing (e-prescribyng) i
co o

models comro”ing for baseline differences betweey,
Prescriberg and for changes OVer time estimateq that
e-prescribing corresponded 02339 increase (95%

2
(ormulary decisiop Support (FDs) Prompy. Prescriberg
L0 prescripe lower.cog Medicatiopg and may help cop.
2]a

tain heajgp, care costs, p April 2004, T8¢ Massachy,. confidence intervaj 5. T%-4.0%) in tier | Prescribipg
setts insurers began providing an e-prescn'bing System ep Portion of pr SCriptiong for iers 2 and 3
t e l I l S ° . With FDs ¢, community-based Practices, (brand.p; dicatiop, ) decrease, Ponding]
Sys I n t I e r e Prescnp accounteq 20% of f) Tescrip
o/ ° e a S e Metho s, Using 18 monyp (Octobey 1,2003, ¢ March tons in ¢} terventjop 8oup. Baseq Average cogg
/ I n C r 31, 2005) of admim’slran‘ve data, e conducteq , pre- O private Insure, estimateq e prescribing
° d 3 ° 3 o Post study With oncurrep, controls, W, first Compareq with Fpg S rate coyjq result j Vings of $845 000
* Ad] u S e the ¢, ange in (p, Proportiop of Prescripgjoy, for 3 for. Per 100 atients igher leye)g f e-pnescribing use
ft

o e s -
st effective) i"::ﬁ:,;;;::[u;if:;':f,-:g",:,,;;:J;,::ig:;zi*:zg:;:;,;'::
1 (more CO t especnc;e:&o €-pres, When

Otentj Savings wer, i
o n d u e O Medicatjop, Costs by formular)' tier,
dicatio
Opaymenys o In these Systems, insurers

Resulys, More (hy), L5 milljoy Patients fijjeq 17.4 mi).
lion Prescriptjon dun‘ng the study Period, Mullivariale
. I n g
e P re S C rl b e r amajor p{)Iicycon- .defmfy prg[er_red med:catioy:s. often ge.
Of $ 8 45,000 p EZZ"}fffnﬁfé‘i'v"ﬁlﬂ?;' “ter f-"i‘?iﬁ"éi‘:’iiéﬁi‘i;“%ﬁ?&,"%3,'?
iNngs
. searc
atien r Applied Re ol TS
100)000 p - Programme Grant fo P - University Hospital
NIH

ITYOF Birmingham
UNIVERS HAM NHS Foundation Trus
BIRMING

iversity of
I m)lﬁingham




Formulary Decision Support:

The Practice

* Limited formulary
medications in ePrescribing

drug index

vEryth omycn (powder) [G-erythrom =
ythromycn Base (delayed ralea -'

ef O 4 Fr
AE»ro yon Base (ent 'coaacrn e
YErythr omycn Base (powder) [Gervtil =

»Erythromycin Base (tablet) [C-er% [#o arzow - no informazion
[} EE—
Pregnancy Warning: EI E

* Mark non-formulary or
restricted options in CDS

* Pop-up alert when non- B3 =]
File Tools Help Fix &5 =)

formulary option is chosen

PocketScript (Zix corporation, Dallas, Texas)

NIHR Programme Grant for Applied Research

g

The University of UNIVERSITYOF University Hospital [\/z&
NOttII"Igham BIRMINGHAM Birmingham

NHS Foundation Trust




Electronic Prior Authorisation:

Formulary CDS in Hospitals?

—

* Mostly used for Health
Insurance

* Cost containment measures
that only provide payment if
treatment approved in
advance

* May automate the non-
formulary [ reserved drugs
used in hospitals

NIHR Programme Grant for Applied Research
The University of UNIVERSITYOF  University Hospital [NZE3
' | Nottingham BIRMINGHAM Birmingham

||||||||




Data is Power

—

* “The Science of Medicine is enhanced when data

becomes a regular tool of both medical practice and
medical research”
George C. Halvorson, CEO Kaiser Foundation Health Plan

* ePrescribing Systems can produce a lot of data to
help audit and research — Medicines Optimisation

NIHR Programme Grant for Applied Research

g

NOttiI"Igham BIRMINGHAM Birmingham

NHS Foundation Trust

The University of g UNIVERSITYOF University Hospital [\/z&



Bringing data together

Genetic ‘

Information Physiological
data

Demogr

scribing
ata

Lab data AR

NIHR Programme Grant for Applied Research
UNIVERSITYOF  University Hospital 253
' BIRMINGHAM Birmingham

NHS Foundation Trust

The University of

Nottingham




* Suddenly Snapshot data becomes moving data

NIHR Programme Grant for Applied Research

£

Nottingham BIRMINGHAM Birmingham

NHS Foundation Trust

The University of UNIVERSITYOF University Hospital [\Z53
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Continuous Improvement Process

—

* New Medicines Datasets will help
operational performance (not just

saving £)

* Lead to better and more focussed day-
to-day care

* Incremental improvements rather than
giant leaps

* By the identification, reduction, and
elimination of suboptimal processes

NIHR Programme Grant for Applied Research
The University of UNIVERSITYOF  University Hospital [NZE3
' | Nottingham BIRMINGHAM Birmingham
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Missed Antibiotics — Time Series Analysis
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Improving Care Processes

—

* Prompts and reminders
re quality measures

* Existin GP systemsre
QOF indicators

1 Modication Reviow - Displey Ear | xOeie| - by
* Hospital Trusts face lots Rem— )
of quality management e e
* NICE quality indicators ——
* CQulnS C;P QOF prompt re medication review

NIHR Programme Grant for Applied Research

g

UNIVERSITYOF University Hospital [\'/&
BIRMINGHAM Birmingham

NHS Foundation Trust

The University of

Nottingham




Connecting with Patients /
Sharing Information

UNIVERSITYOF University Hospital [\'253
BIRMINGHAM Birmingham

NHS Foundation Trust

The University of

Nottingham
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Y
QUESTIONS
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Thank you for your time

—

*Fischer MA et al. Effect of Electronic Prescribing With Formulary Decision
Support on Medication Use and Cost. Arch Int Med 2008; 168: 2433.

*Liang LL (Ed.) Connected for Health: Using electronic health records to
transform care delivery. Jossey Bass; San Francisco, 2010.

*QOsheroff J (Ed.) Improving Outcomes with Clinical Decision Support: An
Implementer’ s Guide 2™ Edition. Healthcare Information and Management
Systems Society; Chicago, 2012.
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