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Presentatienotities
It has been a great honour to have been a participant in this Consensus Conference from its inception but I didn’t anticipate that I would be asked to give a presentation for up to 4 hours!

However, on the positive side it has given me the opportunity to work on a topic of great importance and one of great interest to me, and to work with some wonderful people…and Hans in particular has done an amazing job in providing the material for us to consider and helping me with this presentation. So please a round of applause for Hans….


Patient Blood Management (PBM)

What is it?
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To start with, I will provide a brief introduction about PBM at the beginning of this session.

Firstly, what is it?


Patient Blood Management (PBM)

What is it?

"An evidence-based, multidisciplinary
approach to optimising the care of patients
who might need a blood transfusion”
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There are various definitions but the one we are using for the purposes of this consensus conference is ……..

Arguably this is over focussed on blood transfusion avoidance and misses some of the point of PBM which is better captured in….





Patient Blood Management (PBM)

What is it?

‘'The timely application of evidence-based
medical and surgical concepts designed to.
matntain hemoglobin concentration, optimize
hemostasis and minimize blood loss (n an
effort to improve patient outcome’

SABM (Society for the Advancement of Blood
Management)
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The SABM definition ….timely application of evidence based medical and surgical therapies to improve patient outcomes…bundle of therapies to improve patient outcomes rather than focussed on avoidance of blood transfusion.

We could have a long discussion about the definition of PBM which would not be very productive for the purposes of what we want to achieve today but I think it is useful to draw attention to the debate.
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PREOPERATIVE

INTRAOPERATIVE

POSTOPERATIVE

Patient Blood Management (PBM)

Many activities....

* |dentify, evaluate, and treat underlying
anemia

* Preoperative autologous blood
donation

* Consider erythropoiesis stimulating
agents (ESA) if nutritional anemias
ruled out/treated

» Refer for further evaluation if necessary

* Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication
for elective surgery)

* Manage nutritional/correctable
anemia (e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

* ESA therapy if appropriate

* Be aware of drug interactions
that can cause anemia (e.g., ACE
inhibitor)

Patient Blood Management

Optimize erythropoiesis Minimize blood loss

* Identify and manage bleeding risk
(past/family history)

* Review medications (antiplatelet, anticoagu-
lation therapy)

* Minimize iatrogenic blood loss
* Procedure planning and rehearsal

* Meticulous hemostasis and surgical techniques

Blood-sparing surgical techniques

Anesthetic blood conserving strategies
* Acute normovolemic hemodilution

Cell salvage/reinfusion

Pharmacologic/hemostatic agents

* Monitor and manage bleeding

* Maintain normothermia (unless hypothermia
indicated)

Autologous blood salvage
* Minimize iatrogenic blood loss

» Hemostasis/anticoagulation management

Be aware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

L]

* Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient’s physiologic
reserve (e.g., pulmonary and cardiac
function)

* Formulate patient-specific management

plan using appropriate blood conservation

modalities to manage anemia

» Optimize cardiac output
» Optimize ventilation and oxygenation
* Evidence-based transfusion strategies

* Maximize oxygen delivery

» Minimize oxygen consumption

* Avoid/treat infections promptly

* Evidence-based transfusion strategies
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But the latter definition identifies that PBM comprises many different specific activities.

The concept of 3 pillars of PBM is often used to describe these activities…..optimising red cell mass, minimising blood loss and managing anaemia…… so that transfusion can be avoided and clinical outcomes improved.

It is a common misconception that PBM applies primarily to surgical patients but it does not….PBM is about optimising the care of all patients where blood transfusion might be used and is about selecting those PBM actions which are most appropriate to the patient.
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Many guidelines and initiatives (local, regional,

national and international)
i PaBloE: Patient Blood
-' .' R ice , Management in Europe

Programme

Monday 18th June 2012

GETTING
STARTED in
PATIENT
BLOOD
MANAGEMENT

A joint initiative with The Department of Health
and The National Blood Transfusion Committee
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The aspects of PBM that we will be addressing in this session as part of our contribution to the Consensus Conference are the implementation and maintenance of PBM and not specific activities such as restrictive transfusion thresholds or the management of anaemia. They will be addressed in the other sessions.

We will be considering the evidence about how to put PBM into practice which is easier said than done!

Already there have been many guidelines and initiatives for implementing PBM at local, regional, national and even international level, for example in the US, Australia, the UK and Europe. I know I will have missed many others….if I have missed an initiative from your country or organisation, I apologise.
 
We will be examining the evidence and maybe producing some recommendations of our own at the end of the conference tomorrow.


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.europeanbloodalliance.eu/&ei=ngr7VL6JJoT9UOKKgeAH&bvm=bv.87611401,d.ZGU&psig=AFQjCNEp3ynJzDXnrQB3W3cf5RUpRobzLw&ust=1425824790314035
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.europeanbloodalliance.eu/&ei=ngr7VL6JJoT9UOKKgeAH&bvm=bv.87611401,d.ZGU&psig=AFQjCNEp3ynJzDXnrQB3W3cf5RUpRobzLw&ust=1425824790314035

Patient Blood Management
e o app! to patier

Guidelines for implementation of PBM

National Blood Transfusion Committee (England)

. Implementation of PEM

Implementation of good practice for blood avoidance and the use of blood

*  Analyse casemix and clinical services to determine the main targets for PEM

#« |dentify PEM champions to help educate staff and patients

= Establish a PEM committee (either stand-alone or within the Hospital
Transfusion Committee) to oversee the PBEM programme

a Obtain a mandate for PBM from hospital management

* Educate clinicians about PEM and evidence-based transfusion practics

« Adopt a PBM scorecard fo share with senior NHS Trust members to monitor
adherence to guidelines for blood avoidance and the use of blood, including

the use of benchmarking to identify clinicians/clinical teams who are
consistently well outside of average blocd use for a specific procedurs

http://www.transfusionguidelines.org.uk/uk-transfusion-committees/national-blood-transfusion-committee/patient-blood-management
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As an example, we developed these very general recommendations for the implementation of PBM on behalf of the National Blood Transfusion Committee in England in 2012, and we hoped they would be useful for hospitals to make a start on implementing PBM.
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uidelines for implementation of PBM
EU-PBM guide

Mrumﬂ BLOCD
MANAGEMENT

D% - FPBM Implementation Guide

EU-PEM
EU guide for Member States on good practices
for patient blood management
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…and similarly an EU-PBM initiative produced more comprehensive guidelines more recently …..and actually so many of them (they are not readable on the slides) I doubt whether they would be practical for a hospital transfusion committee to find useful as guidance.
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Specialy tllored educationa Freaperative anasmia
Informiation to mianagament

» clinical directoes and CO-WDMRETs | Support Som o5 for » Patient Infomaton abaut

In SUTIETY. MLTEING 3nd Anance PP hospita Srateg Staff famillar win Recrultng persanniel A or e e Intemal audting of iransfusion Mutidiselplinary
MQery, 3 management (Including | executing the PEM Opt preope
+ haspital managers (and healtn . 5 FEM concept and techrical support anaemia freatment practics on a reguiar basls publications
. butget for PEM) vision) developed _
care providers) + Pragperatve screening for

» primary care physkdans anaemia and Iron status

patiants and patient advocates
Preaperative check for
Each strategy should PEM cartfication
Laad by exampie Incenttves for taam coaguiation and expected biod | Reparting resuits and

'"":'"“?j P’ﬁﬁ'mmm ?‘gﬁmm sinizal be m'u:m::_“m" 3 | (Mumier of avaliable | members (e.q. loss (2. Marcunal Agonm fo | achievements to nospha statang | T "iﬂl:" hosplial

anaemia ire I guen m";" ® team leaders) pubicatons) calcuiale eXpected bioodoss | management memmdwz"
(road map) and post-operative hasmatoent) prog
Acing relevant PEM questions to Stratagies should
the preaperative checklists (SOF) | Support #om patient nchude a stakeholder Offictal empowerment Mativate hoepital staf to attand
Standard usa of anMbrnoiytics

aﬂamdwm erironmeant

Developing and Introduzing Support from IT-
mandatory post- and deparment for data ?“;'I::‘;": ME'E"" Iradiation of salvaged biood E:'ﬁt““'m':‘wmﬁ"' .
undergraduate curmcula maragement mm = Iking siratagies and goa

Use of fo0is to faclitate Using resinctvaisymptomatic. | Rewards and Incaniivas for
the team transiesion EShOldSANggens | SUCCessh PEM taam members

Emphiasis on Netwarking
and cnass communication
within the hospital tsams

Otner hospital epacific easy wins
[patiant guesbionnairz)

Inciugie proiect management /
timeling | miisstones / Banchmark
cyoies

Set up a ramework Using StEpwise
Incicator systams to foilow
changes

« Sinucturs Indicators

= Process Indlcatiors

+ Cuitzome Indicators

lower rate of FGUE'TE with anaemia

Mrumﬂ BLOCD
MANAGEMENT

D% - FPBM Implementation Guide

EU-PBEM

EU guide for Member States on good practices

for patient blood management


Presentator
Presentatienotities
I don’t think that the recommendations in either of these guidelines would stand up to much scrutiny in terms of the strength of evidence supporting them.

We hope to do much better in this consensus conference by applying some rigour to the review of the evidence and the drafting of recommendations.



Implementation and Maintenance of Patient
Blood Management (PBM)

PICO question 15: Is a PBM program [intervention]
effective to improve clinical and economic outcomes
[outcomes] compared to no PBM program [comparison]?

PICO question 16: [s a specific behavioural intervention to
promote the implementation of a PBM program
[intervention] more effective to improve clinical and
economic outcomes [outcomes] compared to no/another
behavioural intervention [comparison]?

PICO question 17: [s a specific decision support system to
promote the implementation of a PBM program
[intervention] more effective to improve clinical and
economic outcomes [outcomes] compared to no
intervention or another decision support
system/behavioural intervention [comparison]?
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These are the questions we will considering today in this session….

PICO stands for Population, Intervention, Comparison and Outcomes….

As question 15 is the more general question, and arguably the most important for the whole Consensus Conference, I will focus on that in this presentation….and as the critical outcomes are very similar for the 3 questions, the evidence data will be presented simultaneously for all 3 questions rather than sequentially for each one in turn.
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Objectives [
Standards
What are we Irying [
1o achieve?

Re-evaluate / Y Method / 1
Review / Data Collection

Harwe wee made | Arewe achieving
things better? ! | ' it?
" The Audit |

Cycle

/implamanting
( Change | Data Analysis
[

Daoing something f ot why ore wae
) to muke things U nob achieving 117
b fler
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This is an example of a simple behavioural intervention which follows the audit cycle that we are all familiar with. 

A topic is chosen such as use of blood in a particular group of patients, a standard is set based on existing guidelines, practice is observed and data collected, an intervention is introduced and further data collected and analysed for an improvement in practice.

There are many types of behavioural intervention as I will show you when we discuss the studies that we have identified.


Example of clinical decision support for blood ordering

Assess cl

Select produ‘

Order

inical need

Inform pa{ient/consent

ot and quantity

product

Del

Identi

Obse

Request form
Blood sample

Crossmatching

ivery

:cy check

Administration of product

Recz)rding

rvation

Respond to

adverse event

doctors

nurses
doctors
phlebotomist

porters

nurses

doctors /
nurses /

— bedside or
ward PC

— bedside

«— bedside

«— bedside
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This is an example of clinical decision support actually from our own work in Oxford.

The part of the transfusion process is blood ordering which rather than being manual on a written request form is electronic on the hospitals electronic patient record process.


TRANSFUSION PROCESS


Assess clinical need




Inform patient/consent


Select product and quantity


Order product




Request form


Blood sample




Crossmatching


Delivery


Identity check




Administration of product


Recording




Observation


Respond to adverse event






























doctors







nurses / doctors phlebotomistt







laboratory staff







porters































nurses







doctors / nurses / laboratory staff












End-to-end electronic transfusion for transfusion safety

Assess clinical need

Inform pa{ient/consent

Select produgct and quantity doctors < bedside or

Transfusion - ward PC

product

Safety Request form
at the bedside Blood sample doctors — bedside

phlebotomist

nurses /

Crossmatching laboratory
staff

Delivery porters

Identity check

Administration of product — bedside

nurses
Recording

Observation

doctors /

Respond to adverse event nurses /
laboratory

«— bedside
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It was a development of our efforts over nearly 20 years now to use electronic processes for blood transfusion with the initial focus on patient safety…firstly at the bedside for blood sampling and the administration of blood….


TRANSFUSION PROCESS


Assess clinical need




Inform patient/consent


Select product and quantity


Order product




Request form


Blood sample




Crossmatching


Delivery


Identity check




Administration of product


Recording




Observation


Respond to adverse event






























doctors







nurses / doctors phlebotomistt







laboratory staff







porters































nurses







doctors / nurses / laboratory staff












End-to-end electronic transfusion for transfusion safety

Assess clinical need

Inform pa{ient/consent

Select produgct and quantity doctors < bedside or

Transfusion [ ward PC
Order product

safety at blood |
. Request form
fridges 1 =

Blood sample phlebotomist

«— bedside

Crossmatching

'Very porters

Identity check

Administration of product — bedside

nurses
Recording

Observation

doctors /

Respond to adverse event nurses / — bedside
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And then using smart blood fridges …..and with all the bedside and fridge equipment connected to the blood bank management system….


TRANSFUSION PROCESS


Assess clinical need




Inform patient/consent


Select product and quantity


Order product




Request form


Blood sample




Crossmatching


Delivery


Identity check




Administration of product


Recording




Observation


Respond to adverse event






























doctors







nurses / doctors phlebotomistt







laboratory staff







porters































nurses







doctors / nurses / laboratory staff












1 Capture the diagnostic group

Cardiac- CABG

Cardiac -CABG redo b
Cardiac -~ alve

Cardin alve +CAB 3 Automatic capture of the most

Cardiac - alve redo
EMT-E pistasiz

ENT Moy recent relevant result

Fracture fernur

GI'EDID[?CHI *Transfusion Justification: | Cardiac Yalve reda w
Gl-Gastric
[al-Liver failure 7 ( | )

*Red Cell Transfusion Criteria: w
Select a Massive bleeding with BF instabilty

Hb <=7 in stable [CU patient

2 rea SO n fO r . [Hb <= 8.0 nondCU pt + £z anaemia
. Hb <= 10 with acute cardiac izchaemnia
tra N Sfu SioN Surgical blood loss anticipated

ther

TOTAL BLOOD MANAGEMENT ALERT

The most recent haemoglobin level available for this patient is greater than 8g/dl; outside the
. OUH guidelines for administration of red blood cells based on evidence-based treatment for
Al e rt I f anaemia. Specific clinical condrtions such as an acute ischaemic event or acute on-going blood
loss may justify a variation from the guideline. In the absence of these conditions. the risks of
transfusion may exceed the benefits at this haemoglobin level. Please choose the appropriate

4 t Fan Sfu S i on action below to resalve this alert
nOt jUStified Alert Action

" Cancel Blood Transfusion Order

" Proceed with Blood Transfusion Order
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This electronic process for blood ordering allows capture of the patient’s clinical diagnosis from a drop down menu at the time of the blood order rather than a scribbled note on a request form and provides a much  clearer understanding of the reason for the transfusion.

Next the specific reason for transfusion is selected, in this case for a red cell transfusion and at the same time through linkage to the haematology laboratory information system the most recent haemoglobin is provided. If the Hb is higher than the agreed Hb threshold for transfusion for this reason, an alert indicates that the transfusion is outside local guidelines and the doctor is asked to either cancel the order or proceed with it. In the latter case, a further drop down menu needs to be completed providing the reason for the override of the alert and the alerts from the previous day are reviewed every morning by myself and our transfusion team and further action taken where necessary for example contacting the doctor to provide some feedback and education about appropriate blood use.


PICO questions

1. Is a specific behavioural intervention [intervention] more effective to improve blood
product ordering [outcomes] compared to no/another behavioural intervention
[comparison]? (PICO 16)

2. Is a specific decision support system [intervention] more effective to improve the
appropriate use of blood products or clinical outcomes [outcome] compared to no

intervention or another decision support system/behavioural intervention [comparison]?
(PICO 17)

3. Is a ‘comprehensive’ PBM program [intervention] effective to improve clinical and
economic outcomes [outcomes] compared to no PBM program [comparison]? (PICO 15)
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In terms of presenting the evidence, Hans and I decided it would be best to re-order the PICO questions and move PICO 15 on the effectiveness of a comprehensive PBM programme after PICO questions 16 and 17….




Selection criteria

POPULATION: patients who might need transfusion (surgical and non-surgical patients/ acute and chronic disease patients/adults
and children) (PICO 15-17)
INTERVENTION:

Behavioural interventions (PICO 16):

Guidelines

Educational sessions (group or individual)

Transfusion forms containing reminders of appropriate criteria for transfusion

Audit with feedback (retrospective audits with feedback given to individuals or groups after the transfusion)

L2

Audit with approval (audit with approval needed before transfusion of products).

Decision support systems (PICO 17):

= Any electronic/computerised DSS that provides clinicians with recommendations on RBC, platelet, plasma, cryoprecipitate, or
granulocyte ordering at the time the decision to order a transfusion is being made based on individual patient characteristics.

Comprehensive PBM programs (PICO 15):

= Component 1: interventions of at least 2 PBM pillars

= Component 2: behavioural interventions and/or decision support systems

COMPARISON (PICO 15-17): another or no intervention

OUTCOMES: blood product utilization (PICO 15-17), clinical outcomes (PICO 15), economic outcomes (PICO 15)

STUDY DESIGN: observational studies (cohort studies — before-after studies — time interrupted series) (PICO 15-17) and

experimental studies (RCT) (PICO 17)
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Let’s first consider the PICO questions in more detail.

The population is the same for all the questions….patients who might need transfusion across all types of clinical specialty and age and gender….

The interventions are different for each PICO question…..


Flow chart PICO 16 (behavioural interventions)

] [ Identification ]

Screening

Eligibility

Included

Records identified through
database searching
(Pubmed, Embase, Transfusion
Evidence Library) between
2010-2018
(n = 432)

A 4

Records screened on
title and abstract
(n =432)

Records
excluded
(n = 408)

A 4

Full-text articles assessed for
eligibility (n = 24)

Records excluded

thesis
(n=

Tinmouth review (2005)
followed by a student'’s

(2010)
28)

Reducing the Amount of Blood Transfused

A Systematic Review of Behavioral Interventions

to Change Physicians’ Transfusio

n Practices

Alan Tinmouth, MD; Laura MacDougall, MS¢; Dean Fergusson, PhD; Mohammed Amin, PhD;
Ian D. Graham, PhD; Paul C. Hebert, MD; Kumanan Wilson, MD

(n =18)
Reason for exclusion |
*Qutcome (n=10)
+Design (n=6)
Intervention (n=2)
A y
n==6 n=13
— v/

~N"

n = 19 observational studies
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The questions addressed in PICO question 16 – the behavioural interventions for PBM – were identified in 3 ways:-

1. From a review done by Alan Tinmouth several years ago and published in the Archives of Internal Medicine in 2005.
2. From an update to that review for a student’s thesis in 2010 and made available to us by Alan Tinmouth.
3. And from a new search which identified 6 new articles.

So 19 observational studies were identified in all.


Comtants lists available at ScienceDirect
E
WS
L

Transfusion Medicine Reviews

The Impact of Electronic Decision Support on Transfusion Practice:
A Systematic Review

Flow chart PICO 17 (decision support systems)

Computerised decision support systems to promote appropriate
use of blood products

Sheila A Fisher!, Annemarie B Docherty?2, Carolyn Doree’, Stephen P Hibbs3, Michael F
Murphy#, and Lise J Estcourt®
1Systematic Review Initiative, NHS Blood and Transplant, Oxford, UK

2Anaesthesia and Intensive Care, Royal Infirmary Edinburgh, Edinburgh, UK

3Department of Medicine, Queens Hospital, Barking, Havering and Redbridge NHS Trust,
Romford, UK

“NHS Blood and Transplant; National Institute for Health Research (NIHR) Oxford Biomedical
Research Centre, Oxford University Hospitals NHS Foundation Trust and University of Oxford,
Oxford, UK

®Haematology/Transfusion Medicine, NHS Blood and Transplant, Oxford, UK

3 observational studies (time interrupted series) and 1 experimental study (RCT)
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For PICO question 17, the studies were identified by an ongoing Cochrane systematic review from our own group in Oxford……Lise Estcourt is leading this one….building on a previous non-Cochrane systematic review led by one of my clinical fellows, Stephen Hibbs and which was published in Transfusion Medicine Reviews in 2015.

3 observational studies…before and after studies….and one randomised controlled trial were identified.


Flow chart PICO 15 (comprehensive PBM programs)

c Records (after removing duplicates) identified through database searching

-% (Pubmed, Embase, Cochrane Library, Transfusion Evidence Library)
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=
) v
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£ (n = 968)

)]

v

]

(7]

. Records excluded

___J (n = 648)

o Full-text articles assessed for eligibility

= (n = 34)

e

2

i Records excluded (n = 15)

| Reason for exclusion
- "| +Desgin (n=5)
*Intervention (n=9)
sLanguage (n=1)

Studies finally included
(n = 19 observational studies)

Included

|
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And finally for PICO question 15 on comprehensive PBM programs, Hans performed the search and identified 19 observational studies.

There were many other studies excluded mainly because of lack of relevance.


Study characteristics PICO 16 (behavioural interventions)
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Abelow, 2017, Israel Targeted physicians: all
Ballantyne, 2004, UK Targeted physicians: surgeons
Brandis, 1994, South Africa Targeted physicians: all
Cheng, 1996, Hong Kong Targeted physicians: all
Eindhoven, 2005, The Netherlands Targeted physicians: surgeons
Fontana, 2014, Switzerland Targeted physicians: all
Garrioch, 2004, UK Targeted physicians: all
Hui, 2005, Australia Targeted physicians: all
Lee, 2015, Hong Kong Targeted physicians: surgeons
Meyer, 2017, USA Observational: Non-concurrent cohort study Targeted physicians: anaesthesiologists
Mimica, 2008, Brazil Targeted physicians: neonatal
Morrison, 1993, USA Targeted physicians: obstetricians/gynaecologists
Muller, 2004, Switzerland Targeted physicians: surgeons
Patel, 2016, USA Targeted physicians: all
Sarode, 2010, USA Targeted physicians: all
Spencer, 2005, UK Targeted physicians: surgeons
Tavares, 2014, USA Targeted physicians: all
Torella, 2002, UK Targeted physicians: surgeons

Yeh, 2006, Taiwan Targeted physicians: all
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Let’s look in more detail at the studies…firstly the behavioural interventions (PICO question 16)….

The study design were all non-concurrent cohort studies…before and after studies in other words…

The target of the behavioural interventions varied between the studies….all physicians in some (the terms physician here is being used to indicate doctors here, not as we use it in the UK to indicate specialists in medicine as opposed to surgery or obstetrics) or specific types of physician in others.


Study characteristics PICO 16 (behavioural interventions)

16 STUDIES COMPARING BEHAVIOURAL INTERVENTIONS VERSUS NO BEHAVIOURAL INTERVENTIONS

Behavioural interventions

Author, year, country

Audit-
feedback

Guideline
Transfusion
form
Audit-
approval
Education

Abelow, 2017, Israel
Ballantyne, 2004, UK
Brandis, 1994, South Africa
Cheng, 1996, Hong Kong
Fontana, 2014, Switzerland
Garrioch, 2004, UK
Hui, 2005, Australia
Lee, 2015, Hong Kong
Meyer, 2017, USA
Mimica, 2008, Brazil
Morrison, 1993, USA
Midller, 2004, Switzerland
Sarode, 2010, USA
Spencer, 2005, UK
Torella, 2014, UK
Yeh, 2006, Taiwan
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This slide shows the type of behavioural intervention…..

guidelines, 
some amendment to the transfusion form such as providing reminders of appropriate indications for transfusion, 
audit and approval, where approval was needed before the transfusion was agreed
audit and feedback, where feedback was provided after the transfusion
or education given as individual or group sessions, sometimes in combination with guidelines.

In several studies, there were several interventions.


-

Z=3 Study characteristics PICO 16 (behavioural interventions)

77577 3 STUDIES COMPARING BEHAVIOURAL INTERVENTIONS VERSUS OTHER (BEHAVIOURAL) INTERVENTIONS

FRANKFURT
2018

Behavioural intervention Other intervention
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Eindhoven, 2005, The Netherlands

Patel, 2016, USA

Tavares, 2014, USA
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There were 3 studies where behavioural interventions were compared with other behavioural interventions, such as

Guideline v guideline plus other interventions,
Guideline plus education v decision support,
And education v decision support


Study characteristics PICO 17 (decision support systems)

3 different type of interventions! provided by the decision support system tested:

1. “Simplest”: advice on transfusion suitability based on single laboratory value
compared with a given fixed threshold (e.g. Hb < 7g/dl)

2. “More sophisticated”: advice based on multiple criteria (e.g. lab values such as Hb,
but also clinical symptoms such as cardiac ischemia or septic shock)

3. “Most sophisticated”: advice based on variable criteria (e.g. different Hb thresholds

for different clinical symptoms or patient characteristics)

1 Hibbs et al, Transfusion Medicine Reviews 2015, 29: 14-23


Presentator
Presentatienotities
For PICO question 17 on decision support systems, the Hibbs review identified 3 different types of intervention:-
“Simplest”: advice on transfusion suitability based on a single laboratory value compared with a given fixed threshold (e.g. Hb < 7g/dl)
“More sophisticated”: advice based on multiple criteria (e.g. lab values such as Hb, but also clinical symptoms such as cardiac ischemia or septic shock)
“Most sophisticated”: advice based on variable criteria (e.g. different Hb thresholds for different clinical symptoms or patient characteristics)







Population

Intervention (decision support system (DSS))

4 Study characteristics PICO 17 (decision support systems)

Comparison

ICC-PBM
FRANKFURT
2018
Author,
year, Study design
country
Adams, Observational:
2011, USA interrupted time
series (retrospective
cohort study)
Goodnough, Observational:
2014, USA interrupted time
series (retrospective
cohort study)
Kassakian, Observational:
2016, USA interrupted time
series (retrospective)
Rothschild, Experimental:
2007, USA randomized

controlled trial

Children (medical, surgical,
ICU)

Study centre: single centre,
tertiary hospital

177020 adult inpatient
discharges (ED, medical,
surgical, obstetrics, and
ICU)

Study centre: single centre,
tertiary hospital

All adult patients admitted
to all services except
obstetrics

Study centre: single centre,
tertiary hospital

453 Junior Housestaff (15t
2" and 3 year residents;
medical, surgical, obstetrics,
ICU) randomized into the
intervention group (DSS)
(n=227) and a control
group (no DSS) (n=226)

Study centre: single centre,
tertiary hospital

"More sophisticated”

CPOE (Cerner), alerts were created according to the current best-practice recommendations.

The CPOE alert was designed to analyse the patient record and hemodynamic status Variables in the alert
algorithm included the patient’s age, diagnosis, most recent serum haemoglobin level and blood pressure.
"Simplest”

CPOE (Epic systems)

Orders for RBC units triggered an interruptive alert in patients with the most recent (within 24 hr) Hb level of
higher than 7 g/dL (8 g/dL in patients with acute coronary syndrome or post—cardiothoracic surgery). The alert
contained the consensus guidelines, a link to relevant literature, and an “acknowledgment” reason for transfusion
if the provider chose to continue with the RBC order.

"More sophisticated”

Htc >21% and order for RBC transfusion is followed by an interruptive alert which also allows the user to turn off
the alert with common reasons for RBC transfusion in patients with Htc >21% such as tachycardia, hypotension,
active bleeding, acute coronary syndrome, instability, and imminent surgery.

"Most sophisticated”

Details of DSS:

Hct level for RBC, Plt count for PIt, PT/INR or APIT for plasma.

DS-recommended doses were calibrated to patient characteristics and the preceding “trigger” laboratory results
for component blood orders

The DS logic recommended a dose (number of units) of product based on the most recent laboratory values, the
patient’s characteristics, and the expected therapeutic result of the product.

Comparison: after
DSS implementation
versus before DSS
implementation

Comparison: after
DSS implementation
versus before DSS
implementation

Comparison: after
DSS implementation
versus before DSS
implementation

Comparison: DSS
(CPOE system) versus
no DSS
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We used the same classification for the studies identified in the Cochrane review on decision support…..where there were 3 observational studies and one RCT…one of the observational studies used the ‘simplest’ approach with a fixed threshold, and the others used a ‘more sophisticated’ approach with decision support adjusted for patient characteristics such as age and diagnosis.


Study characteristics PICO 17 (decision support systems)

e Only one randomized controlled trial (RCT)

FRANKFURT
2018

Assessment of education and computerized decision support
interventions for improving transfusion practice

Jeffrey M. Rothschild, Siobhan McGurk, Melissa Honour, Linh Lu, Aubre A. McClendon,
Priya Srivastava, W. Hallowell Churchill, Richard M. Kaufman, Jerry Avorn, E. Francis Cook, and
David W. Bates

TRANSFUSION 2007;47:228-239.

All stalf physicians
{n=1414)

Junior Housestaff
1=t, 2nd and
ird Year Residents
{n=453; 32%)

—

Control Gzroup
Junior Housestaflf
(0 = 21T}

Medicineg - 39
Anesthesiology - 47
Creneral Surgery - 33
Emergency Medicine - 19
OibstetricsGynecology - 16
Neurology - 16
Oirthopedic Surgery — 7

PG Year 1 - 86
PG Year 2 - 78
PG Year 3 - 63

Mon Randomized Staff
All Oither Physicians

Includes: 4th-Tth Year Besidents

fellows and attending physicians

m=9%1; GRS

Intervention G
Junior HousestafT

(n=226)

Medicine - 88

Anesthesiology - 47
Creneral Surgery - 32

Emergency Medici
OibstetricsGynecol
Mewrology - 14

Orthopedic Surgery - 7

PG Year 1 - 89
PG Year 2 - T8
PG Year 3 - 59

roup

nie - 2
ogy -18



Presentator
Presentatienotities
Out of all the studies identified for PICOs 15, 16 and 17, there was only 1 RCT by Rothschild et al.

They randomised house staff to receive or not to receive decision support for blood ordering.

The design and conduct of a RCT of a hospital process is very difficult to deliver which explains why there are so few of them.


Study characteristics PICO 15 (comprehensive PBM programs)

Author, year, country

Frank, 2017, USA

Frew, 2016, UK

Gross, 2015, USA

Gross, 2016, USA

Kansagra, 2017, USA

Kopanidis, 2016, Australia

Leahy, 2014, Australia

Leahy, 2017, Australia (1)

Leahy, 2017, Australia (2)

Loftus, 2016, USA

Mehra, 2015, Switzerland

Meybohm, 2016, Germany

Rineau, 2016, France

Ternstrom, 2014, Sweden

Thakkar, 2016, USA

Theusinger, 2014, Switzerland

\Verdecchia, 2016, USA

Xydas, 2012, USA

Yaffee, 2014, USA

Targeted
physicians
Z -
S| =] &
o | < g
2 )

Surgeons in 5 studies (26%)
» All physicians in 11 studies (58%)

No information in 3 studies (16%)
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In PICO question 15 on comprehensive PBM programs, the physicians targeted for the intervention again varied across the 19 studies as for the behavioural interventions in question 16…either all physicians, or all surgeons but in 3 studies it was not clear which doctors were targetted. 


Study characteristics PICO 15 (comprehensive PBM programs)

Category
O -
= 0 +—
i [} — — — c
[©) <) ()
Author, year, country sl sgleo S - c8l 22
T o|l 20| 05| c o|lco| oo
= O <= - n = Q = u
© 5 Rall=] 2 — v 5 (] T =
Valtoa|l8c|0OalO > s ©
@) o .

Frank, 2017, USA

Frew, 2016, UK

Gross, 2015, USA

Gross, 2016, USA
Kansagra, 2017, USA
Kopanidis, 2016, Australia
Leahy, 2014, Australia
Leahy, 2017, Australia (1)
Leahy, 2017, Australia (2)
Loftus, 2016, USA

Mehra, 2015, Switzerland
Meybohm, 2016, Germany

Rineau, 2016, France

Ternstrom, 2014, Sweden

Thakkar, 2016, USA

Theusinger, 2014, Switzerland
Verdecchia, 2016, USA
Xydas, 2012, USA

Yaffee, 2014, USA

Orthopaedic surgery: 6 studies (31%)
General surgery + medical : 6 studies (31%)
Cardiac surgery: 4 studies (21%)

Malignant disease: 2 studies (11%)

General surgery: 1 study (6%)
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In terms of the clinical specialties targeted, again there was considerable variation…quite general in 6 across all medical and surgical specialties but more specific targeting of clinical specialties in others….just general surgery, cardiac surgery , GI surgery or malignant disease.


Study characteristics PICO 15 (comprehensive PBM programs)

Author, year, country

Intervention(s) to promote/monitor
comprehensive/multi-faceted PBM programs

Frank, 2017, USA

Frew, 2016, UK

Gross, 2015, USA

Gross, 2016, USA

Kansagra, 2017, USA

Kopanidis, 2016, Australia

Leahy, 2014, Australia

Leahy, 2017, Australia (1)

Leahy, 2017, Australia (2)

Loftus, 2016, USA

Mehra, 2015, Switzerland

Meybohm, 2016, Germany

Rineau, 2016, France

Ternstrom, 2014, Sweden

Thakkar, 2016, USA

Theusinger, 2014, Switzerland

\Verdecchia, 2016, USA

Xydas, 2012, USA

Yaffee, 2014, USA

Form
Audit
Education
Kotter
principles
Decision
support
Monitoring

o
=
o]
=

5
()

v" Guideline only in 6 studies (31%)

v" Guideline + decision support in 2 studies
(10.5%)

v Guideline + monitoring in 1 study (6%)

v' Guideline + 1-2 extra behavioural
interventions in 4 studies (21%)

v' Guideline + >2 extra behavioural
interventions in 2 studies (10.5%)

v' Guideline + >1 extra behavioural
interventions + decision
support/monitoring in 4 studies (21%)
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The types of interventions to support these so called comprehensive PBM programs also varied from guidelines only to guidelines with education, audit and decision support. 

Hands up for those of you who know what Kotter’s principles are?

I didn’t know either!! They articulate a change model with eight steps, including: establish a sense of urgency, create a guiding coalition, develop a vision and strategy, communicate the change vision, empower broad-based action, generate short-term wins, consolidate gains to produce more change……essentially what I think is basic project management.








Study characteristics PICO 15 (comprehensive PBM programs)

Author, year, country

PILLAR MANAGE ANAEMIA

PILLAR MINIMZE BLOOD LOSS

PILLAR OPTIMIZE ERYTHROPOEISIS

(Evidence-based) transfusion guidelines

Frank, 2017, USA

Frew, 2016, UK

Gross, 2015, USA

Gross, 2016, USA

Kansagra, 2017, USA

Kopanidis, 2016, Australia

Leahy, 2014, Australia

Leahy, 2017, Australia (1)

Leahy, 2017, Australia (2)

Loftus, 2016, USA

Mehra, 2015, Switzerland

Meybohm, 2016, Germany

Rineau, 2016, France

Ternstrom, 2014, Sweden

Thakkar, 2016, USA

Theusinger, 2014, Switzerland

Verdecchia, 2016, USA

Xydas, 2012, USA

Yaffee, 2014, USA

RBC Transfusion guidelines
(restrictive transfusion trigger
(usually 7-8 g/dL in stable/fit

patients or 8-9 g/dL in
unstable/older patient
with(out) cardiovascular
disease, usually emphasis on

single-unit transfusion)

PLT transfusion guidelines (a
PLT count of fewer than 100
x 109/L and a prolonged
prothrombin time)

FFP transfusion guidelines
(prolonged coagulation time
or Factor V activity <20%)

Pharmacologic - hemostatic agents

Anesthetic blood conserving

strategies

Hemostasis - anticoagulation
management
Autologous blood alvage

Blood-sparing surgical techniques

Meticulous hemostasis and surgical

techniques

ESA/iron therapy if appropriate
Evaluate underlying anemia
Refer for further evaluation if
necessary
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This slide with summarizes information of the different PBM interventions.

You can see there is variation in what their guidelines covered..whether they included plasma and platelets as well as red cells, and what interventions were included in their ‘comprehensive programs’.

Generally, the comprehensive PBM program studies did not indicate how well the PBM interventions were implemented i.e. what proportion of patients were transfused according to a restrictive transfusion trigger, had their preoperative anaemia treated effectively, had tranexamic acid for surgery etc etc. It probably applies to the studies in the other PICOs on this topic as well.

Hans kindly re-checked the 19 included papers in this PICO, and only 3 clearly reported data on compliance: 1 on transfusion guideline compliance (Thakkar 2016), 1 on compliance of oral iron (Rineau 2016) and 1 on compliance blood sample collection/laboratory processing (Leahy 2014)





Study characteristics PICO 15 (comprehensive PBM programs)

v Pillar manage anaemia
v RBC transfusion strategies: 19 studies
v' PLT transfusion strategies: 2 studies
v FFP transfusion strategies: 2 studies

v Pillar minimize blood loss
v Pharmacologic — hemostatic agents: 12 studies
v Anesthetic blood conserving strategies: 6 studies
v'Hemostasis — anticoagulation management: 1 study
v" Autologous blood salvage: 6 studies
v’ Blood-sparing surgical techniques: 6 studies
v Meticulous hemostasis and surgical techniques: 5 studies

v Pillar optimize erythropoiesis
v ESA/iron therapy if appropriate: 14 studies
v’ Evaluate underlying anaemia: 5 studies
v’ Refer for further evaluation if necessary: 3 studies



Study characteristics PICO 15 (comprehensive PBM programs)

Follow-up
Author, year, country period
(months)
Frank, 2017, USA 30
Frew, 2016, UK 60
Gross, 2015, USA 66
Gross, 2016, USA 60
Kansagra, 2017, USA 15
Kopanidis, 2016, Australia 24
Leahy, 2014, Australia 36
Leahy, 2017, Australia (1) 54
Leahy, 2017, Australia (2) 54
Loftus, 2016, USA 12
Mehra, 2015, Switzerland 12
Meybohm, 2016, Germany 12-30
Rineau, 2016, France 6
Ternstrom, 2014, Sweden 12
Thakkar, 2016, USA 12
Theusinger, 2014, Switzerland 36
Verdecchia, 2016, USA 96
Xydas, 2012, USA 6
Yaffee, 2014, USA 24

» Median follow-up: 24 months [IQR: 42 months]
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It is interesting to look at the length of follow up which is actually quite impressive with a median of 24 months and a range of 6-96 months. 

One of the obvious criticisms of before and after studies is the sustainability of the effect of the intervention…a point well made and supported by data in the original Tinmouth review.


1. How substantial are the desirable
d ﬂtCI patEd effe CtS? (= how large are the desirable effects of the

intervention taking into account the importance of the outcomes (how much they are
valued), and the size of the effect (the likelihood of experiencing a benefit or how much of
an improvement individuals would be likely to experience)?)

O Trivial
O Small
O Moderate
O Large

O Varies
0 Don’t know
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This slide is to remind you of the GRADE evidence-to-decision template.

Firstly, how substantial are the desirable anticipated effects?




2. How substantial are the undesirable
d ﬂtCI patEd effe CtS? (= how large are the undesirable effects of the

intervention taking into account the importance of the outcomes (how much they are
valued), and the size of the effect (the likelihood of experiencing a benefit or how much of
an improvement individuals would be likely to experience)?)

O Large
O Moderate
O Small
O Trivial

O Varies
0 Don’t know
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Secondly, how substantial are the undesirable anticipated effects?



3. Does the balance between desirab

undesirable effects favor the ir

terver

e and

tion or

th e cCoOom pa I’iSO N ? (= what is the balance between the desirable and

undesirable effects, taking into account how much individuals value the main outcomes,
how substantial the desirable and undesirable effect are and the certainty of those

estimates?)

O Favors the comparison
O Probably favors the comparison

O Does not favor either the intervention or the comparison

O Probably favors the intervention
O Favors the intervention

O Varies
O Don’t know
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Does the balance between desirable and undesirable effects favor the intervention or the comparison?


=

=2 Critical outcomes

Effect on blood product
utililization

Red cells

-FP

Platelets
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For the purposes of the clarity and length of this presentation, the results for all the PICO questions will be presented together as the critical outcomes are essentially the same, that is:-

Effect on blood utilization.


Critical outcomes

Effect on blood product  Effect on clinical outcomes

utililization Hospital mortality
Red cells 30 day mortality
“FP 30 day readmission
Dlatelets Myocardial infarction

Ischaemic stroke
Kidney injury
Length of hospital stay
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…and Effect on clinical outcomes….


Effect on blood product
utilization


Presentator
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Firstly, the effect on blood product utilization and a review of the data on red cell utilization…


(PICO 16)

Behavioural intervention versus no behavioural intervention

Outcome: Number of patients/admissions that received RBC transfusions

Behavioral intervention  No intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% Cl
1.8.1 Guideline
Fontana 2004 - BMumber of patients transfused 151 396 268 1238 0.81 [0.67, 0.97] -+
Mirmica 2008 - propodion of infants transfused 43 7a 54 G4 0.79[0.63, 0.97] —+
Tarella 2002 (CABG) - Mr of patients transfused a0 200 114 200 0.79 [0.65, 0.96] -+
Torella 2002 (Colectormyd - Wr of pts transfused 22 40 24 45 1.02[0.70, 1.43] .
Taorella 2002 {prostatectory) - Patients transfused 18 =] 12 al 1.54 [0.F79, 2.98] T+
Torella 2002 (THR) - Wr of patients transfused 14 ar 26 a0 0.a1[0.30, 0.84] —
1.8.2 Guideline + Education
mller 2004 - operations reguiring transfusion 44 222 T 226 0.57 [0.41, 0.73] —+
Spencer 2005 - tfransfusion rate 18 445 45 63 .86 [0.38, 0.83] ——
1.8.3 Guideline + Education + Form + Auditfeedback
Garrioch 2004 - patients transfused 287 7336 320 T262 0.80 [0.68, 0.93] +

0.01 0.1 10 100

Favours intervention Fawvours no intervention
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This slide shows the data for 6/16 studies comparing behavioural v no behavioural interventions for the outcome red cell utilization.

The Torella study is divided into 4 different surgical groups

All the studies except for 2 of the Torella surgical groups show a significant reduction in red cell utilization. 

Data on each study is shown on the left side…..the total patients in each arm of the study and the number of events…in this case the number of patients receiving red cell transfusions. The risk ratio is the comparison of these results for two arms of the study and a confidence interval expresses the level of uncertainty around the risk ratio….a 95% confidence interval indicates that the risk ratio would fall within its range 95% of the time…….if it does not cross one it indicates there is a significant effect of the intervention…in this case a behavioural intervention.

A significant reduction is represented by the confidence interval in the forest plot not crossing the line of no difference….



(PICO 106)

Guideline + Form + Audit versus Guideline only

Outcome: Number of RBC units transfused (per patient)

Mean Difference

Behavioural intervention versus other behavioural intervention

Guideline + form + audit Guideline Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Eindhoven 20045 0.3 0.9 186 1 2 186 1000% -0.70[-1.02, -0.38] .
Total (95% CI) 186 186 100.0% -0.70 [-1.02, -0.38] <
Heterogeneity: Mot applicahle 14 12 ! é

Testfor overall effect: £=4.35 (P = 0.0001)

Outcome: proportion of patients receiving RBC transfusion

Favours Guidelform/audit Favours Guideline

Guideline + form + audit Guideline Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Eindhaoven 20045 14 186 40 186 100.0% 0.35[0.20, 0.62] —.—
Total (95% CI) 186 186 100.0% 0.35 [0.20, 0.62] -
Total events 14 40

Heterogeneity: Mot applicable
Test for overall effect £=3.99 (F=0.0003)

.01 0.1 10

Favours Guidelformfaudit Favours Guideline

100
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There were 4 studies testing one behavioural intervention against another…..

The Eindhoven study tested a guideline plus a transfusion form plus audit against a guideline for transfusion only.

The combined intervention was significantly better in terms of number of red cell units transfused to each patient and the proportion of patients receiving transfusions. 


Behavioural intervention versus other behavioural intervention
(PICO 16)

Education + DSS (CPOE) versus Education only

Outcome: Number of RBC units transfused (per 1000 discharges)

CPOE + Education Education Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Tavares 2014 - Mr BRBC transf per 1000 discharges 394 1000 812 1000 100.0% 0.77 [0.70, 0.85]
Total (95% CI) 1000 1000 100.0% 0.77 [0.70, 0.85] 4
Total events 394 812
Heterogeneity; Mat applicable 'IZI.III1 IZI!1 *i 1'III 1IIIII|'

Testfor overall effect 2= 5.25 (P < 0.00001) Favours CPOE+education Favours education

Outcome: % RBC orders with a pretransfusion Hb level >8 g/dL

No statistical significant results (6.1% vs 6.3%, p>0.05) (Patel 2016)
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The Tavares study tested education plus decision support v education only, and the combined intervention resulted in a significantly reduced number of red cell units transfused per 1000 discharges.


Behavioural intervention versus no behavioural intervention
(PICO 16)

Outcome: Number of RBC units transfused (continuous)

Behavioral intervention No intervention 5td. Mean Difference Std. Mean Difference
Study or Subgroup Mean sD Total Mean 5D Total I\, Random, 95% CI IV, Random, 95% CI
1.1.1 Guideline
Fontana 2014 - RBC units per patient 0.4 0 I} 0.4 0 0 Mot estimable
Lee 2015 - RBEC units transfused 1.67 0.58 81 1.8 082 a7 -017 045, 0.11] 7
Mimica 2008 - median volume RBC transfused 14 1] 43 36 ] a4 Mot estimahle
Torella 2002 (CABG) - median units transfused 1] 0 I} 1 0 0 Mot estimable
Torella 2002 (Colectormyd - median units transfused 1] 0 I} 2 0 0 Mot estimable
Torella 2002 (THR) - median units transfused 2 0 I} 2 0 0 Mot estimable
1.1.2 Guideline + Education
Fatel 2016 - %REC orders Hb 8 oidlL A.36 0 0 16.64 0 0 Mot estimable
1.1.3 Guideline + Education + Form + Auditfeedback
Muaorrison 1993 - RBC units transfused monthly 407 17.2 144 1079 4596 336 169 [-1.82,-1.47] -+
1.1.4 Form + Auditfeedback
Yeh 2006 - MNr of RBC units transfused manthly 3,764 2713 ATEY 44423 1476 4442 -315[-3.22,-3.09] t

] ] 1

T T 1
-4 -2 1] 2 4
Favours intervention Favours no intervention
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As well as an out come of number of patients receiving a transfusion, some studies reported on the number of units transfused. Unfortunately this parameter was very poorly reported, in particular means and standard deviation…so it is not possible to analyse them in any detail.


15

10

Decision support system versus no decision support system
(PICO 17)

ICC-PBM

FRANKFURT
2018

Outcome: Overall RBC usage: number of RBC Outcome: Inappropriate RBC usage: number of
transfusion per 100 inpatient days RBC transfusion per 100 inpatient days

|
40
|

m

|
m

10

0.Adams 1.Adams 0.Goodnough 1.Goodnough 0.Kassakian 1.Kassakian 0.Adams 1.Adams 0.Goodnough 1.Goodnough 0.Kassakian 1.Kassakian
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This slide reports preliminary data for the Cochrane review of decision support.

The data shown are for the 3 studies testing decision support v no decision support.

Each study’s data is presented in box plots….in terms of overall red cell usage on the left and inappropriate red cell usage on the right.

The bottom and top of the box are always the first and third quartiles, and the band inside the box is the second quartile (the median). The ends of the whiskers represent the minimum and maximum of all of the data.

Boxplot 1 (left) shows a reduction in overall red cell usage (red cell transfusions per 100 inpatient days) due to the intervention in each of the 3 studies (P < 0.0001).
Boxplot 2 (right) shows a reduction in inappropriate red cell usage (red cell transfusions per 100 inpatient days) due to the intervention in each of the 3 studies (P < 0.001).

(if there is no overlap, then we are 100% sure that results are statistically significant. If box plots are overlapping, then results might be statistically significant (or not) (depending on the sample size/number of events). I received these box plots from Lise Estcourt (without detailed information on the statistically significance of the outcome results for each study), the overall conclusion from the statisticians (based on a meta-regression analysis) was as above.)



(PICO 17)

Decision support system versus no decision support system

[ff,gg!' Outcome: Appropriate RBC transfusions

2018

D55 no DS5 Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Rothschild 2007 A46 13460 a03 15946 100.0% 1.24[1.13,1.37] .
Total (95% CI) 1350 1546 100.0% 1.24 [1.13,1.37] L
Total events 46 503
Heterogeneity: Mot applicahble 'III.*I IIITE IIITE ﬁ 10

Test for overall effect: £=4.41 (F = 0.0001)

Favours no D55 Favours DSS
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There was one RCT of decision support v no decision support….the Rothschild trial where 450 junior doctors were randomised to decision support for transfusions or no decision support….a tough study to do!

There was a significant difference in appropriate transfusions in favour of decision support: 546/1350 v 503/1546 RR 1.24 (1.13-1.37).




Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

After PBM Before PBM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.1.1 Guideline + form
Gross 2015 473 2275 152 38T 8.2% 0.53[0.46, 0.61] I
Subtotal (95% CI) 2275 a7 8.2% 0.53 [0.46, 0.61] -
Total events 473 152
Heterogeneity: Mot applicable
Testfor overall effect: Z= 8.45 (P = 0.00001)
: b f
oult.come' NUI.T‘ .er o 1.1.2 Guideline + education
d affee 2014 263 387 324 /1 10.2% 0.82[0.76, 0.88] -
patlentS/a mISSIons that Meybaohm 2016 11431 ThH206 9382 54513 11.3% 0.88[0.86, 0.90] ’f
— S Subtotal {95% CI) 75503 54904 21.5% 0.86 [0.80, 0.92]

received RBC transfusions ;% 1604 o1t
Heterogeneity: Tau®= 0.00; Chi®= 291, df=1 (PF=0.09), F= 66%
Testfor overall effect: £=4.24 (P = 0.0001)
1.1.3 Guideline + education + audit
Kansagra, 2017 260 1574 344 qar 8.4% 0.45[0.39,052] =
Subtotal {95% CI) 1574 937 8.4% 0.45 [0.39, 0.52] -
Total events 260 344
Heterogeneity: Mot applicable
Testfor overall effect: £=11.24 (P = 0.00001)
1.1.4 Guideline + form + decision support
Hydas 2012 258 a51 284 481 9.2% 0.781[0.70,0.88] —_—
Subtotal {95% CI) 551 481 9.2% 0.78 [0.70, 0.88] -
Total events 258 288
Heterogeneity: Mot applicable
Testfor overall effect Z=418 (F = 0.0001)
1.1.5 Guideline + education + decision support + form + audit
Termstram 2014 470 1034 G456 1128 102% 0.781[0.72,0.858] —
Leabky 2017 {13 381 a6 111 133 9.9% 0.83[0.76, 0.9 —_
Leahy 2014 2097 BY9920 1874 Av3I7 O107% 0.92[0.86, 0.98] -
Thakkar 2016 1398 19477 1873 20831 10.48% 0.93[0.87, 1.00] —
Subtotal {95% CI) 90993 79119 41.3% 0.87 [0.80, 0.94] <
Total events 4356 4220
Heterogeneity: Tau*=0.01; Chi*=1511, df= 3 (P = 0002, F=80%
Testfor overall effect £=3.29 (P =00010)
1.1.6 Guideline + education + decision support + audit + monitoring
Frank 2017 3133 293163 13210 117444 11.4% 0.94[0.93, 0.96] -
Subtotal {95% CI) 293163 117444 11.4% 0.94 [0.93, 0.96] ¢
Total events 31133 13210
Heterogeneity: Mot applicable
Testfor overall effect: Z=5.87 (F = 0.00001)
Total (95% CI) 454149 253272 100.0% 0.78 [0.73, 0.85] -
Total events 48174 27930
Heterogeneity: Tau®= 0.01; Chi*= 198.84, df= 3 (P = 0.00001); F= 95% DIS DI? 155 é
Testfor overall effect: £=6.02 {(F = 0.00001) . Fa'-;-:l.urs PEM Favours n-.j PEM

Testfor subgroup differences: Chif=174.49, df= 5 (P = 0.00001), P= 97 1%


Presentator
Presentatienotities
Moving on to the comprehensive PBM programs, and looking at the number of patients or admissions that received red cell transfusions, all the interventions showed a positive effect.

The specifics of the intervention did not seem to make a major difference to the size of the effect.


Effect on blood product
utilization


Presentator
Presentatienotities
Let’s move on to FFP utilization…..


ICC-PBM
FRAMKFURT
2018

Behavioural interventions (PICO 16)

Outcome: Number of patients/admissions that received FFP transfusions

Behavioral intervention Ho intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% ClI M-H, Random, 95% CI
1.9.1 Audit‘approval + Form
Cheng 1996 - inappropriate FFP transfusions 293 1375 1424 2005 0.30[0.27F, 0.33] +
1.9.2 Guideline + Form + Audit'feedback
Hui 2005 - inappropriate FFP transfusions 17 137 110 131 1.63[0.77, 3.42] 1
0.01 0.1 10 100

Favours intervention Fawvours no intervention


Presentator
Presentatienotities
2 of the behavioural intervention studies reported on FFP utilization.

One showed a significant effect of the intervention and the other showed no effect of the intervention on inappropriate FFP transfusions.


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

Outcome: Number of patients/admissions that received FFP transfusions

After PBM Before PEM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
1.5.1 Guideline + form
Gross 2014 147 22758 il 3|7 18.8% 0.36 [0.27, 0.46] —
Subtotal {95% CI) 2275 387 19.8% 0.36 [0.27, 0.46] <
Total events 147 o

Heterogeneity: Mot applicahle
Testfar overall effect: £=7.66 (P = 0.00001)

1.5.2 Guideline + form + decision support

Wydas 2012 110 5451 114 481 19.9% 0.84 [0.6R, 1.08] —=
Subtotal (95% CI) 551 481 19.9% 0.84 [0.66, 1.05] -"
Total events 110 114

Heterogeneity: Mot applicahle
Testfor overall effect Z=1.83 FP=0.13)

1.5.3 Guideline + education + decision support + form + audit

Ternstrim 2014 14949 1034 347 1128 201% 063 [0.54 0.73] -

Thakkar 2016 34 19477 411 20831 201% 0.81 [0.70, 0.93] -

Subtotal (95% CI) 20511 21659  40.2% 0.71 [0.55, 0.91] <

Total events a13 Tag

Heterogeneity: Tau®=0.03; Chi*=5.48, df =1 (F=002; F=82%

Testfar overall effect: £=2.69 (P = 0.007)

1.5.5 Guideline + education + CPOE + audit + monitoring

Frank 2017 3371 293163 TO004 117444 2023% 019019, 0.20] -

Subtotal (95% CI) 293163 117444 20.2% 0.19 [0.19, 0.20] L]

Total events 33T ron4

Heterogeneity: Mot applicable

Testfar overall effect £=79.61 (P = 0.00001)

Total (95% CI) 316500 139971 100.0% 0.49 [0.23, 1.06] —~i—

Total events 4141 Ta47

Heterogeneity: Tau®=0.77; Chi®*=649.88 df=4 (P = 0.00001}); F=5959% IZ|=1 DIE IZIIE é é 1ID
Testfar overall effect £=1.80(F =0.07) ’ .Fa'v'-:uure; PEM Favours no PEM

Test for subaroup differences: Chi®= 261.94, df= 3 (P = 0.00001%, F= 953.9%


Presentator
Presentatienotities
For the comprehensive programs, some of the studies had a significantly reduced number of patients that received FFP but the combination of the results of the studies was not quite significant.


Effect on blood product
utilization


Presentator
Presentatienotities
And finally platelet utilization….


Behavioural interventions (PICO 16)

ICC-PBM Outcome: Number of patients/admissions that received PLT transfusions

FRANKFURT
2018

Behavioral intervention Ho intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% Cl
1.10.1 Guideline
Ballantyne 2004 - transfusion rate 35 2945 122 393 0.38[0.27, 0.54] —
1.10.2 Auditlapproval + Form
Cheng 1996 - inappropriate PLT transfusions RY3 a8427 1488 haye]s] 0.5 [0.50, 0.60] t
1.10.3 Guideline + Form + Auditfeedback
Hui 2005 - inappropriate PLT transfusions 14 444 18 3845 067 [0.34,1.34] —t+T

0.01 0.1 10 100

Favours intervention Fawvours no intervention


Presentator
Presentatienotities
3 of the behavioural intervention studies reported on platelet utilization.

2 showed a significant effect of the intervention on transfusion rate and inappropriate transfusions and the other showed no effect of the intervention on inappropriate platelet transfusions.



Behavioural interventions/DSS/monitoring in comprehensive PBM
programs (PICO 15)

Outcome: Number of patients/admissions that received PLT transfusions

After PBEM Before PEM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.3.1 Guideline + form
Gross 2014 222 22748 63 aar 9.8% 056 [0.43, 0.71] —
Subtotal (95% CI) 2275 387 9.8% 0.56 [0.43, 0.71] -
Total events 222 G2
Heterogeneity: Mot applicahle
Testfor overall effect: £=4.62 (P = 0.00001)
1.3.2 Guideline + decision support + form
Hydas 2012 148 a41 128 481 12.4% 1.03[0.84,1.27] B
Subtotal (95% CI) 561 481 124% 1.03 [0.84, 1.27] e
Total events 148 125
Heterogeneity: Mot applicable
Testfor overall effect Z=0.32 (F=0.74)
1.3.3 Guideline + education + decision support + form + audit
Leahy 2017 {1) 435 ag2 121 133 23.2% 085 [0.79, 0.91] B
Ternstrim 2014 167 1034 23 1128 14.0% 0.79[0.66, 0.94] —_—
Thakkar 2016 284 19477 286 20831 154% 1.01 [0.86, 1.19] T
Subtotal (95% CI) 21073 21792 52.6% 0.88 [0.76, 1.01] 4
Total events a6 G448
Heterogeneity: TauF=0.01; Chi*=6.29, df=2 (P = 0.04) F= 63%
Testfor overall effect: £=1.87 (P = 0.06)
1.3.5 Guideline + education + decision support + monitoring + andit
Frank 2017 8164 293163 3610 117444 252% 081 [0.87, 0.94] =
Subtotal (95% CI) 293163 117444  25.2% 0.91 [0.87, 0.94] L ]
Total events 2164 3610
Heterogeneity: Mot applicahle
Testfor overall effect: £=5.02 (P = 0.00001)
Total (95% CI) 37062 140104 100.0% 0.86 [0.78, 0.95] <%
Total events 9420 4451
Heterogeneity: Tau®=0.01; Chi*=22.94, df=5 (P = 0.0003); F=78% l l l l
] ns orvr 158 2
Testfor overall effect: £=2.93 (P =0.003 Favours PEM Favours no PBM

Test for subdroup differences: Chif=16.40, df= 3 (P = 0.0009), F=81.7%


Presentator
Presentatienotities
For the comprehensive programs, some of the studies had a significantly reduced number of patients that received platelets and the combination of the results of the studies showed a significant effect of the intervention.



ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
Moving on to the clinical outcomes…..and the clinical outcomes which were studied varied considerably between studies, and were often secondary rather a primary outcome which was usually blood product utilisation.

For most of the clinical outcomes I will present, data are only available for a proportion of the studies.


(PICO 15)

Outcome: hospital mortality

Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% Cl

Behavioural interventions/DSS/monitoring in comprehensive PBM programs

1.22.1 Guideline + form

Gross 2015 01312 02825 198% 1.14 [0.66, 1.98]
Subtotal (95% Cl) 19.8% 1.14 [0.66, 1.98]
Heterageneity: Mot applicahle

Testfor overall effect: £=0.46 {F = 0.64)

1.22.2 Guideline + education

Yaffee 2014 0.2809 04269 18.5% 32 [0.57, 3.06]

1 ]
Subtotal {95% CI) 18.5% 1.32 [0.57, 3.06]
Heterogeneity: Mot applicable

Test for overall effect £= 0.66 (F = 0.51)

1.22.3 Guideline + form + education

Rineau 2016 -1.0986 1.6363
Subtotal (95% CI)

Heterogeneity: Mot applicable

Test for overall effect. £= 0.67 (F=0.50)

7.2%
7.2%

0.33[0.01, 8.24]
0.33 [0.01, 8.24]

1.22.4 Guideline + education + decision support + form + audit

Leahy 2017 (13 -1.1712 044835 17.8% 031012, 083
Subtotal (95% CI) 17.8% 0.31 [012,0.82]
Heterogeneity: Mot applicahle

Testfor overall effect: £= 237 (F= 002

1.22.6 Guideline + audit + decision support

Hydas 2012 0088 0B737T 158% 1.09[0.28, 4.09]
Subtotal (95% CI) 15.8% 1.09 [0.29, 4.09]

Heterogeneity: Mot applicable
Testfor overall effect £=013 (F =090}

1.22.7 Guideline + audit + monitoring

Mehra 2015 17727 0.0695  208% D705 018]
Subtotal (95% Cl) 20.8% 0.17 [0.15,0.19]
Heterogeneity: Mot applicahle

Test for overall effect: £= 2541 (P = 0.00001)

Total {95% CI) 100.0% 0.57 [0.20,1.65]

>

P

-

Heterogeneity, Tau®=1.42; Chi*= 70.25, df= 4 (P = 0.00001}); F= 83% f
Testfor overall effect. Z=1.04 (F =030}
Testfor subgroup differences; Chi®= 70245, df= 5 (P = 0.00001), =92 9%

0.01

01
Favours PBM

1

10
Favours no PBM

100


Presentator
Presentatienotities
Hospital mortality was included as an outcome in several of the studies of comprehensive PBM programs. 

The studies showed variable results with some showing a significant effect but the combined results were not significant.




Decision support system versus no decision support system (PICO 17)

Outcome: Mortality

D55 no D85 Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Goodnough 2014 347 10528 199 3622 100.0% 0.60[0.51, 0.71] .
Total (95% CI) 10528 3622 100.0% 0.60 [0.51, 0.71] &
Total events 347 1949
Heterogeneity: Mat applicable 'III.III*I III!1 1'III 1II|III'

Test for overall effect: £= 589 (F = 0.00001) Favours DSS  Favours no DSS


Presentator
Presentatienotities
There was only one study, the single centre Goodnough study, that included overall mortality as a clinical outcome and it showed a significant reduction.


ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
Some of the studies used 30 day mortality or 30 day readmission as a clinical outcome.


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

Outcome: 30-day mortality

After PBM Before PBM Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.23.1 Guideline + decision support
Mydas 2012 H  A51 4 481 16E% 1.96 [0.61, 6.34] =
Subtotal (95% Cl) 551 481 16.6% 1.96 [0.61, 6.34] —e
Total events 2| 4
Heterogeneity: Mot applicable
Test for overall effect: £=1.13 (P = 0.26)
1.23.2 Guideline + education + form
Ternstrim 2014 27 1034 28 1228 83.4% 1.15 [0.68, 1.93] i
Subtotal (95% Cl) 1034 1228 83.4% 1.15 [0.68, 1.93]
Total events 27 28
Heterogeneity: Mot applicable
Test for overall effect: Z=0.91 (P = 0.61)
Total (95% CI) 1585 1709 100.0% 1.25[0.78, 2.02] -~
Total events a6 a2
Heterogeneity: Tau==. 0.00; ChiF=068, di=1{(F=041) F=0% -EH sz DTS ] i é “IDI
Testfor overall effect: £= 0492 (P = 0.3&) Favours PBM Favours no PEM

Test for subgroup differences; Chif=068, df =1 (P=041), F=0%


Presentator
Presentatienotities
30 day mortality was studied in some of the studies on comprehensive PBM programs, and the results showed no significant difference between a PBM program and not having a PBM program. 


Outcome: 30-day readmission

Decision support system versus no decision support system (PICO 17)

DS55% no D5S Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Goodnough 2014 2494 10528 496 3622 100.0% 0.62 [0.56, 0.64] .
Total (95% CI) 10528 3622 100.0% 0.62 [0.56, 0.69] (]
Total events 044 496
Heterogeneity: Mot applicable 001 IIIT“I ] “IIIII 1IIIIIII

Test for overall effect: Z=9.049 (P = 0.00001)

Favours D35S Favours no DSS


Presentator
Presentatienotities
There was only one study, the single centre Goodnough study, that included 30 day readmission as a clinical outcome and it showed a significant reduction.



ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
And now the results on some more specific clinical outcomes…and firstly acute myocardial infarction.


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

Outcome: acute myocardial infarction

After PBM Before PEM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.19.1 Guideline
apanidis 2016 o0 100 3 100 54.0% 014001, 273 % L
Subtotal (95% Cl) 100 100  54.0% 0.14 [0.01, 2.73] —
Total events 1] 3

Heterooeneity: Mot applicahle
Test for overall effect £=1.29 (F=0.2M

1.19.2 Guideline + education

Yaffee 2014 n 387 0 391 Mot estimahle
Subtotal (95% Cl) 38T 391 Mot estimable
Total events 1] 0

Heterooeneity: Mot applicahle
Test for averall effect: Hot applicahle

1.19.3 Guideline + decision support

Hydas 2012 0 4551 1 481 46.0% 0.29 [0.01, F.13] i
Subtotal (95% Cl) 551 481 46.0% 0.29 [0.01, 7.13] ——‘——
Total events 1] 1

Heterooeneity: Mot applicahle
Test for overall effect Z=0.76 (F=0.49)

Total (95% CI) 1038 ay2 100.0% 0.20 [0.02,1.73] —'*'—

Total events 1] 4

Heterogeneity: Tau fD.DD; Chif=010,df=1(F=07a) F=0% 'III.III“I IIIT“I 1'IZI 1IIIIII'
Testfor overall effect =146 (F=0.14 Favours PBM Favours no PBM

Test for subgroup differences: Chif=010,df =1 (P=0.7%), F=0%


Presentator
Presentatienotities
There were only 3 studies of comprehensive PBM programs which included this as an outcome.

The numbers of patients with this event were very small ..only 4 before the implementation of the program and none after……

and the results were not significant…..



ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
Next, acute ischaemic stroke…..


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

Outcome: acute ischaemic stroke

After PBM Before PBEM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.20.1 Guideline + form
Gross 2014 a8 2275 13 gy 41.9% 076 [0.42,1.37] —&—
Subtotal (95% Cl) 2275 387 41.9% 0.76 [0.42,1.37] et
Total events aa 13

Heterogeneity, Mot applicable
Test for overall effect Z£=0.91 (F = 0.36)

1.20.2 Guideline + education

Yaffee 2014 12 387 12 391 236% 1.01 [0.46, 2.22] i
Subtotal (95% CI) 387 3 23.6% 1.01 [0.46, 2.22]

Total events 12 12

Heterogeneity, Mot applicable

Test for overall effect 2= 0.03 (F =0.98)

1.20.3 Guideline + decision support

Hydas 2012 4 a5 3 421 B.6% 116 [0.26, 5.17]

Subtotal (95% CI) 551 481 6.6% 1.16 [0.26, 5.17] ——e——
Total events 4 3

Heterogeneity, Mot applicable
Test for overall effect Z=0.20(F=0.84)

1.20.4 Guideline + education + form

Ternstrim 2014 18 1024 12 1128 2F749% 1.64 [0.75, 3.38] I
Subtotal (95% Cl) 1034 1128  27.9% 1.64 [0.79, 3.38] -*-—
Total events 18 12

Heterogeneity, Mot applicable
Test for overall effect Z=1.33(F=0.18)

Total (95% Cl) 4247 2387 100.0% 1.03 [0.71, 1.52] .

Total events g2 40

Heterogeneity, Tau : .00 Chif=262 df=3(P=048), F=0% 'E|_1 sz IZI!E ﬁ é 1|:|'
Testfor overall effect =017 (P =0.86) Favours PEM  Favours no PEM

Test for subaroup differences: Chi*= 261, df=3 (P =045, F=0%


Presentator
Presentatienotities
The data are similar to acute myocardial infarction.

Only 4 studies, a small number of events although more than for acute myocardial infarction but with no significant difference between having a PBM program and not having one. 


ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
Next acute kidney injury….


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

Outcome: acute kidney injury

After PBEM Before PEM Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.21.1 Guideline
Kopanidis 2016 2 100 1 100 20% 200([018, 21.71]
Subtotal (95% CI) 100 100  2.0% 2.00 [0.18, 21.71] e —
Total events 2 1

Heterogeneity: Mot applicable
Testfor overall effect £= 0457 (F=0.587)

1.21.2 Guideline + education

Yaffee 2014 16 387 13 391 20.0% 1.24 [0.61, 2.55] — T
Subtotal {95% CI) 387 391 20.0% 1.24 [0.61, 2.55] ~euti--
Total events 16 13

Heterogeneity: Mot applicable
Testfar overall effect £= 058 (F=0.599)

1.21.3 Guideline + decision support
Hydas 2012 17 851 14 481 211.49% 0.99[0.50,1.96] ;r—
Subtotal {95% CI) 551 431 21.9% 0.99 [0.50, 1.96]

Total events 17 18
Heterageneity: Mot applicable

Testfar overall effect £=0.03 {F=0.498)

1.21.4 Guideline + form

Gross 2014 113 2275 29 387 A6.2% 0.66 [0.45, 0.98] —
Subtotal {95% CI) 2275 38T  56.2% 0.66 [0.45, 0.98] -
Tatal events 113 29

Heterageneity: Mot applicable
Testfar overall effect £= 205 {F=0.04

Total (95% CI) 3313 1359 100.0% 0.84 [0.60, 1.17] <P

Total events 148 58

Heterogeneity: Tau : 0.01; Chi*= 327 df= 3 (P =0.39); F= 8% 005 0= : 0
Testfor overall effect Z=1.03 (F=0.30) Favours PBM  Favours no PEM

Testfor subgroup differences: Chi*=3.24 di= 3 (P=0.36) F=7.4%


Presentator
Presentatienotities
Again a similar story….

Only 4 studies, and no significant difference between having a PBM program and not having one. 



ICC-PBM
FRANKFURT

Effect on clinical outcomes


Presentator
Presentatienotities
Next, length of hospital stay….


Behavioural interventions/DSS/monitoring in comprehensive PBM programs
(PICO 15)

ICC-PBM Outcome: length of hospital stay
FRANKFURT
018
After PBM Before PBM Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% Cl
1.25.1 Guideline + form
Gross 2014 10.4 B 2275 122 46 87 -1.80[-2.81,-0.74] 1

1.25.2 Guideline + education

Mevbohm 2016 102 466 75206 104 397 54513 -0.20 [F06B7T, 0.27] — T
1.25.3 Guideline + form + education
Rineau 2016 (THA) g8 2.3 1145 44 24 103 -0.60 [-1.24, 0.04] —t
Fineau 2016 (TEA) 101 3.4 B3 43 2.4 31 080 017, 1.F7] T—+—
1.25.4 Guideline + decision support
Loftus 2016 .02 1.F6  BSY3 332 1.891 89497 -0.30[-0.36,-0.24] t
L4 2 i 2 4

Favours PBM Favours no PBM


Presentator
Presentatienotities
Just 5 comprehensive PBM programs studied this outcome….. 2 found a significant reduction in the length of hospital stay with a comprehensive PBM program and 3 did not.

It was not possible to combine the results as there was too much variation in the studies.


What is the overall certainty of the evidence

Of Effe CtS'p (= how good an indication does the research provide of the likely

effects across all of the critcal outcomes; i.e. the likelihood that the effects will be different
enough from what the research found that it might affect a decision about the
intervention?)

O Very low
O Low
O Moderate
O High

O No included studies



Presentator
Presentatienotities
Now is the time to summarise the evidence provided to you on the question of the effectiveness of PBM implementation.

This is to remind you of the grading of the certainty of the evidence.


[EE_-"I';'-;-H Behavioural interventions (PICO16)
F 3 . .
Cosiigd Outcomes Certamt;(/ (?é ':f[])eE)ewdence

Behavioural intervention(s)
versus no intervention: RBC EBOOOa
e VERY LOW
utilization
Behavioural intervention(s)
versus no intervention: FFP EBOOOa
e VERY LOW
utilization
Behavioural intervention(s)
. o 000
Versus no |'n'ter\'/ent|on. PLT VERY LOW?
utilization
Behavioural intervention(s)
Versus no intervention: @QOQab
. VERY LOW*
Cryoprecipitate
Guideline + Form + Audit versus eOO0O
Guideline: RBC utilization VERY LOW?P
Computerized decision support
(CPOE) versus Guideline + Vﬁ{?l%&/)a'b
Educaton: RBC utilization
a. Risk of bias (inappropriate eligibility criteria, not controlled for

confounding and/or inadequate/incomplete follow-up)

b.  Imprecision: Limited sample size

Quality of body of evidence: critical outcomes

DSS vs no DSS (PICO 17)

Outcomes

Appropriate transfusions
follow up: 4 months

Overall RBC usage (RBC
transfusions per 100 inpatient
days)
follow up: range 12 months to 42
months

Inappropriate RBC usage (RBC
transfusions per 100 inpatient
days)
follow up: range 12 months to 42
months

Mortality
follow up: 42 months

30-day readmission
follow up: 42 months

a. Risk of bias: reporting bias, selection bias (allocation concealment) unclear,

attrition bias unclear

b. Indirectness: 1 single-centre US trial (limited generaliziblity to other

settings/countries)

Certainty of the evidence

(GRADE)

eeO0O
LOW?®P

OO0
VERY LOW<¢

o000
VERY LOW<¢

o000
VERY LOW®®

o000
VERY LOW®®

c. Risk of bias: Inappropriate eligibility criteria and not controlled for

confounding

d. Indirectness: 3 single-centre US trials (limited generalizibility to other

settings/countries)


Presentator
Presentatienotities
The next 2 slides summarize the quality of evidence (for the critical outcomes).

The conclusion is that the quality of evidence for all the PICO questions is either low or very low based on:-

the study design, almost all the studies were observational studies

and issues of risk of bias such as not controlling for confounding causes for the change in results such as use of blood before and after the intervention and incomplete follow up

and limited generalisability in some cases where there were just one or a small number of studies in large US hospitals which might not be applicable elsewhere

And lastly there was considerable imprecision in the results with low sample size and large variability in the results


Quality of body of evidence: critical outcomes

Behavioural interventions — DSS — monitoring in comprehensive PBM programs (PICO 15)

or v

o n

Certainty of the evidence

Outcomes (GRADE)

Blood product utilization - number of patients/admissions
receiving RBC transfusion ®eO0 LOW
follow up: median 22.5 months

Blood product utilization - number of patients receiving PLT

transfusion ®OOO VERY LOW?
follow up: median 21 months

Blood product utilization - number of patients receiving FFP
transfusion ®OOO VERY LOW?P<
follow up: median 12 months

Morbidity - acute kidney injury

follow up: median 24 months ©OOO VERY LOW

Mortality - hospital mortality

a,C
follow up: median 24 months @O0 VERY LOW

Mortality - 30-day mortality

b,c
follow up: median 9 months ®OOO VERY LOW

Morbidity - acute ischaemic stroke

d
follow up: median 18 months ®OOO VERY LOW

Inconsistency: all parameters (statistical and visual) are positive

Risk of bias: Inappropriate eligibility criteria (Xydas 2012), inappropriate methods for exposure and outcome variables
(Ternstrom 2014), not controlled for confounding (Gross 2015, Ternstrom 2014 and Thakkar 2016) and other limitations (all
studies)

Imprecision: Large variability in results

Imprecision: Low number of events


Presentator
Presentatienotities
…and the same for the comprehensive PBM programs…..


RESOURCE USE

Effect of comprehensive PBM programs on
economic outcomes

-> no cost info on behavioural
interventions/DSS/monitoring systems, only direct
(acquisition/activity-based) cost info on blood
products/iron/EPO/tranexamic acid.


Presentator
Presentatienotities
What about costs….

There was very little information on the resources needed to implement PBM.

Information on costs was essentially limited to the direct costs of blood products and some information on the costs of some PBM interventions such as therapy with iron, EPO and tranexamic acid.
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FRANKFURT
2018

Direct cost of EPO, iron, tranexamic acid and blood transfusion

Total direct costs

Total costs (all blood products per 1000 cases)

Direct cost RBC units (annually)

Direct cost RBC units + costs RBC transfusion process (annually)
Direct cost of iron, EPO, tranexamic acid, RBC units, bed days saved
Direct cost of RBC units
Direct cost of PLT units
Total direct product-acquisition cost (all blood products)
Total cost avoidance
Total direct cost (all blood products) (annually)

Total direct cost RBC transfusion

Total acquisition cost per year

Total activity-based cost per year
(3.2-4.8 times the acquisition cost)

Total direct product-acquisition cost (all blood products) (per year)
Total acquisition cost per year (182€/unit)

Total activity-based cost per year (809€/unit)

Absolute Cost (after PBM

versus before PBM
program) in euros

+5,457€
(30,572€ vs 25,097€)

-4,075€
(44,300€ vs 48,375€)

-70,697€
(211,164€ vs 281,861¢€)

-952,660€
-3,000,000€
-576,409€
-244,509¢€
-191,690€
-11,623,032€
-586,863€
-161,623€
-274,246€
-147,172€

-471,008€ to -706,572¢€

-1,715,961¢€
-87,421€
-388,688€

Author, year,

country

Rineau, 2016, France

Gross, 2015, USA

Mehra, 2015, Switzerland

Meybohm, 2016, Germany
Meybohm, 2016, Germany
Frew, 2016, UK
Leahy 2017, Australia
Leahy 2017, Australia
Leahy 2017 (2), Australia
Loftus, 2016, USA
Ternstrom 2014, Sweden
Yaffee, 2014, USA

Thakkar, 2016, USA
Thakkar, 2016, USA

Frank, 2017, USA
Kansagra, 2017, USA

Kansagra, 2017, USA
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Presentatienotities
Data were available from 17 studies and in general there was a reduction in costs with PBM interventions.


Recommendations for the design of future studies
of PBM implementation e.g. decision support

Recommendations for future studies on decision support in transfusion

* Clearly state the algorithm used by the DSS.

« Report the number and proportion of transfusions given outside the guidelines
used by the DSS.

* Report the amount of orders cancelled following recmmendations provided by
the DSS.

* Report the effect of DSS on average blood count or coagulation pammeter preced ng
and followang transfusion.

« Report data on physiaan workflow such as time taken to enter an order.

* Clearly define the indusion and exclusion criteria of patients to whom the DS5
applied and which clinical staff were using it.

« State clearly whether the D55 was mandatory or voluntary. If the latter, state the
percentage of blood orders using DSS.

« Live detailed descriptions of any co-interventions, such as teaching, training, and
other patient blood management initiatives.

« Report standardized measures for blood usage, to include percentage of patient
population transfused and number of transfusions per patient and/or number of
transfusions per ransfused patient. Consider also giving transfusions per 1000
patient-days.

 Consider investigating effect of DSS on plasma, platelet, and cryopred pitate usage
as well as RBC usage.

* Consider reporting units of blood products per order (eg single-, double-, or
multi-unit) as well as number of transfusions.

« Consider reporting more detailed clinical outcome measures, such as mortality,
length of stay, incidence of transfusion associated circulatory overload, infection
rates, and ischemic events.

Hibbs et al. Transfusion Medicine Reviews 2015:29; 14-23


Presentator
Presentatienotities
An important point that I think comes out of this review is the need to provide recommendations about how the studies of PBM implementation should be conducted and reported.

We provided some recommendations about the design of decision support studies in the Hibbs review.


e FI N A I_ I_Y ------

The key aim Is to make judgments by the panelists
(during the closed session) to formulate:

1) a strong/conditional recommendation for/against
Implementation of comprehensive PBM programs and/or
specific behavioural/decision support interventions, or

2) no recommendation, or

3) a research recommendation.


Presentator
Presentatienotities
We are now at the end of the presentation……

I will now hand back to the panel chairs and remind you all of the task in hand…..
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