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1 TheFRamework for National Authorities to Actively Pursue
the Dissemination and Implementation of Ratient Blood
Managementwithin their Territories

For many physicians and clinicians and across many different specialtiesdhransfusion is still
consideredhe first line treatment when facing anaemia and/or blood loss. In the European Union (EU),
more than 5 million patients are receiving around 24 million units of blood or blood components each
year (Annual Summary of the Reporting of Serious Adverse Reecand Events, 2015, European
Commission). However, a large body of clinical evidence shows that in many clinical scenarios both
anaemia and blood loss can be effectively treated witlseriesof evidencebased measures to better
manage and preserve a pad = owa Blood, rather than resorting to B m| rhlpod,dhus leading to a
significant overall reduction of blood transfusions.

This is why over the last decade the focus in the EU, and elsewhere, has shifted from ensuring safety and
guality of bloodand blood components (product focused) towards a broader concept that takes a holistic,
multi-_ dn~dkgdi \mt \Vkkmj\”~c oj “\mdib ajm ~\'~c k\lod" i
ensure the best possible outcome (patieiaicused). This widelgiccepted approach is referred to as

Patient Blood Management (PBM).

According to the WHO, patient blood management (PBM) is a "pdtiensed, evidence based and

systematic approach for optimising the management of patients and transfusion of bloodymrsdto

ensure high quality and effective patient carél). In 2010 the World Health Assembly Resolution

WHAG63.12 endorsed PBM specifically referring to the thpdiar concep\ " ¢ _p gl e gl kgl b rf
blood management means that before surgery every reasdeabeasure should be taken to optimise the
n_rgclrBqgq mul "jmmb tmjskc* rm kglgkggc rfc-n_rgc
gncagdga nf wqggmj me ¢2a The resolotiorcupgesiWaH®© Memtber States to rgmoté

PBM where apppriate. It also requests the Director General of the WHO to provide guidance, training and
support to Member States on safe and rational use of blood products and to support the introduction of
transfusion alternatives and PBM.

In March 2011 the WHO orgi d n °~ Global Eorum%or Blood Safety: Patient Blood Managementd i
Dubai, stating in itxonceptp\ k = m Patient oo management (PBM) is a patidatused, evidence
based and systematic approach to optimize the management of patient and traisfusf blood products

for quality and effective patient care. It is designed to improve patient outcomes through the safe and
rational use of blood and blood products and by minimizing unnecessary exposure to blood products.
Essential elements of patientibod management include: the prevention of conditions that might
otherwise result in the need for transfusion (through health promotion and screening for early detection),
appropriate diagnosis and optimal treatment, including the use of alternativesaonsiusion, good

surgical and anaesthetic techniques, the use of alternatives to blood transfusion and blood consesvation.

3).
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The priorities for actioragreed on in this forum were grouped into clinical/hospital, national and
international levelq4). Some of he actions requestedn the national levebre:
1 Identify major national clinical needs, and based on these, develop and implement national
guidelines on blood use including patient blood management
9 Establish a minimum data set that can be captured at each hospital
1 Conduct multicentric studies
o Patient outcomes
o Alternatives
1 Conduct benchmarking studies to compare practices in different hakspénd clinicians
1 Develop educational curriculum
0 Preservice
o In-service
0 Post graduate educations (multiple disciplg)e
Focus on outcome research
Translate- Make available current evidence through desk researofeta analysis

o0 Move forward on randorsed controled trials (RC3)
o0 Need more funding for RGTh Patient Blood Management

=a =

ResolutionWHAG63.12 and the subsequent WHO Global FoomrRatient Blood Managemersiet the
frameworkfor National Aithorities (NAs)of the 194 WHOMember Statego actively supporthe
dissemindion and implementation of PBM.

NOTE
Resolution WHA63.12 and the subsequent WHO Global Forum on Patient Blood Management s

framework for National Authorities to actively support the dissemination and impleniBkaAtion of

In recognition of the important role of PBM in promoting patient safety and improving clinical outcomes,
the European Union (EU) Public Health Programme called for tenders in 2013 for a service contract that
would support the progress of PBM in the EU. Tbietract was awarded to a team led by the AIT Austrian
Institute of Technology GmbH.

This guide for national authoritiesand an equivalent one for hospitals, wedelivered to the European
Commission under that contracthey haveno regulatory or legdy, binding status buiare intended as
tools to support NAsand hospitals irEU Member States in establishing PBM as a standard to improve
guality and safety of patient caren order to ensure appropriate and optimal use of blood and blood
components, 6), transfusion decisions should always adhere to current eviddraesed guidelines, and
be taken after careful evaluation o& variety of patientspecific and patientgroup-specific factors.

10
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2 The Development of Patient Blood Management across the
Globe

The modern patient blood managememBM) concept is an evidentased, multidisciplinary, muiti

modal therapeutic approacto individually manageant m> n~ mgq~ o c¢ = Kih surdicaiand’z2n | r i
non-surgical settingg5-7). Contrary to the traditional produdbcused approach oOptimal Blood Use
programmes PBM takes a patierfocusedapproach. This is achieved by sustainably correcting anagmia
preventing blood loss and harnessing and optimising the physiological tolerance of anaemia. Thus,
unnecessaryransfusion is reduced or avoided and patient safety and outcome are improved.

In the EU, the change in approach from ‘product focused' to 'patient focused' first led to an EU Public
Health funded project entitled EU Optimal Blood W8gwhich explored blood tranakion processes,

making recommendations to ensure the safety, clinical effectiveness and efficiency of blood transfusions.
A Manual of Optimal Blood Use was developed by transfusion experts from 18 EU countries and is
available inninelanguages. Subsequéy, several national PBM programmes were developed including
Better Blood Transfusion in Scotlati@), PBM by NHS Blood and Transplant (NHSBT) in En@l@yd
initiatives in Italy(11, 12) and in four University hospitals in Germafi3).

In other parts of theworld also, an increasing number of leading organisations and transfusion medicine
specialists support the PBM concept, including the American Association of Blood (Bdhksxperience in
Australiaand New Zealanthas shown that althoughPBM was first developed in elective surgery, the
principles can also be applied to emergency surgery, trauma, medical settings and obs(2&ies).
Furthermore, the effect of PBM on transfusion utilisation is not confined to red blood cells. Its principles
can be extended to prempt the transfusion of platelets, fresh frozen plasma and other blood products
that also carry risk.

PBM initiatives across the globe have contributed to good practiceésetit anaemia, minimize blood loss
and avoid unnecessary transfusions whil@provingpatient outcomes Suchresults were achieved with
the state-wide Western Australia Department of Health PBM prog(as), the ONTRraB8lood
Conservation Program in Ontar{@4), PBM programs of hospital groups and single institutions, but also
several programs for specifipatient populationg25-35). Studies looking at sigle PBM modalitieor
exampleanaemia managemené&cross different patient population86-51) or bleedingmanagement
includingpoint-of-care cogulation managementn populationswith high bleeding risk52-65), have
demonstratedsafety, effectivenessand improvel outcome

NOTE
Large government driven PBM initiatives and hospital based PBM programmes are currently exy

have demonstrated that unnecessary transfusions can belgvowtestting anaemia and minimizing
blood loss while improving patient outcomes. Numerous studies including randomized controlled
looking at single PBM modalities have demonstrated safety, effectiveness and improved outcom

11
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Large observationbstudiespointto the high overall treatment cost associated with transfusion atie
cost savingsachieved through implementation of PBMlarge healthcare system¢23, 24, 66-68).
Several randomized controlled trialsomparing usual care witkingle or combinedPBM measures
demonstratesignificantreductions in blood producttilization and other economically relevantactorsin
the intervention groug37, 39, 52, 55, 61, 62, 69), and Health Technology Assessment$TA for some
PBM modalities are availablg0, 71). Certain PBM measures icertainindications might not be cost
effective (72) or might require additionakvidencedue to conflicting result¢73). The economicaspecs of
PBMwere not within the scope of this contract andre therefore notaddressedurther in this document

12
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3 TheOpportunity for National Authorities to Improve
Patient Outcomes and Safety throughDissemination and
Implementation of PBM

Anaemia,major blood loss and transfusions are three independent risk factors for adverse patient
outcomes. Thisectionof the report puts the focus on the patient safegnd outcomeaspects of ths
triad of independent risk factorand the opportunityfor the NAs to address tha through preactively
supporting the dissemination and implementation of PBM.

Anaemiais a global epidemic andccounted for 8.8% of the | m gotaltdisability from all conditionsn
2010, with iron deficiencyanaemia & the most commortause The anaemia prevalence Western
Europe Central Europe and Eastern Eurapas 11.1%, 15.9% and 15.5%for malesand 15.3%, 20.2%
and 27.7%for females respectively(74). In the context of araging population in the developed world, it
is important tonote that anaemia pevalence increases with agln particular pre-operativeanaemia
prevalencen varioussurgical populationgs much more pronouncethan in the general populatiofi9-
75% of elective surgenpatients 24-26% of cardiac surgeryatients 30-40% of non-cardac surgery
patients 19-38% of orthopaedic surgsrpatientsand 70%of colorectal surgenpatients) (75-82).

The evidence strongly suggests that anaemia is an independent risk factor for adverse outcomes including
mortality, morbidity (e.g. cardiac, respiratory, urinary tract, wound events, sepsis, and venous
thromboembolism), length of hospital stagnd postoperative admission to intensive caf&l, 83). In

addition,the literature and the Australian PBliuidelines stag that anaemia is a contraindication for
electivesurgery(84-86). However,n the vast majority ofsurgicalpatientsanaemiaremains uncorrected.

Given theestimatednumber ofmore than 74 million majoisurgeries$ in Europe(Western Europe with

56.3 million, Central Europe with 5.@illion and Eastern Europe with 12.0 millio(§7, 88), it is widely
acknowledgedhat practicechange could have a sustainable impact on improved outcefioe millions of
patientsalong withconsiderable health economimprovementsevery year

NOTE
Anaemia is a global epidemic with high prevalence in the aging and surgical population.

The current evidence strongly suggests that anaemia is an indaeelictenfor adverse outcomes

including mortality, morbidity and length of hospital stay and increases cost of care. In addition, ¢
state that anaemia is a contraindication for elective surgery. Practice change towards routine ang
management elective surgical patients could have a sustainable impact on improved outcomes
millions of patients along with considerable health economic improvements every year.

t Any intervention occurring in a hospital operating theatre involving the incision, excision, manipulation, or suturing of tissue, usually

requiring regional or general anaesthesia or sedation
13
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Blood loss is antherindependentisk factorfor adverse outcomesSeverebleedingeventsincrease

mortality and morbidity byup tothreetimes (89-93). Howeverdata showa high variability ofsurgical

blood lossfor matched patientg75, 94, 95). Therefore, poorly controlled blood losspresents a serious

patient safty issuethat should be addressitby blood conservatiostrategies,includng meticulous

surgery and a number of evidendeased anaesthesiological measures and techniquégssunderlinesthe
importancefor NAsto exploreall possible avenues to promote the minimisation of patient blood loss as
recommened by WHA63.12>(96). It also supportsthat the correction of preoperative anaemia should

be a standard of care, becaughis increasesth&k \ od " i on% n\ a ot h\ mbdi. di oc

A further patient safety issués the routine phlebotomy practice on wards and ICUs tlshot always
indicated The haematopoietic system of laealthy individuabroducesroughly40ml of blood per day
However, the total amount of blood phlebotomisedan ICU patients often a multiple ofthis volume A
study at the Cleveland Clinic in the U.S. showed that that an average padianin the cardievascular
ICU involved a total volume of about 116Imf blood drawn(97). Over the entire ICU stayhis somdimes
leads toak \ o diatiogeiterblood losgquivalent to several units of packed red blood cRBCs}97-
102).

NOTE
Blood loss through poorly controlled bleeding or unnecessary iatrogenic causes is another indep

predictor for adverse outcomes. It also induces and exacerbates anaemia. Practicerotigyage coul
risk and therefore improve patient safety.

For decades the default treatment fdslood lossandor anaemiahas beenallogeneicblood transfusion
which is themost commontherapeuticintervention in hospitatied patients(103). In settings such as
critical bleeding and bone marrow failure, blood transfusiomisessential intervention and igotentially
life-saving.Howeveraccumulating evidence showthat particularly in haemodynamically stable patients
transfusionis another independent riskattor for adverse outcomed-or examplesome systematic
reviews and metaanalyses of randomized controlled tria(graded aslA evidencghave shown some
evidence ofincreased risks (including infectipoardiac events, Hbleedingand in hospital mortaty) from
liberal transfusion(Tablel) (104-108). In addition largenumbers ofrisk-adjustedobservational studies
have shown an independendoseresponseassociation between transfusion arnidcrease morbidity,
length of hospital stay and mortality109-123). Some of theseeffects may beattributable to transfusion
related immunomodulatiorf124, 125) and should be considered together with other immunological risks
of transfusion, such as immediate and delayed immunological reactions to blood @&8), transfusion
related lung injury(127) and posttransfusion antibodiemmunological memorywhich may compromise
future transfusionsand pregnancieq126) as well asorgan transplantation§128) and haematopoietic
stem cell transplantationg129).

14
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Tablel. Meta-analysescomparingoutcomes with restrictive vs. liberal transfusion strategies

: : Reduction iRBOransfusions Hospital .
Studies Patients . ) Infections
(restrictive group) Mortality

Carsoret al.2012

1 264 -39% -23% -19%
(104) 9 6,26 39% 3% 9%
Rohdest al.2014 Not

- 0, 0,
(105) 18 7593 Notanalysed analyed 12%/£189%
Salpé¢er et al. 2014 3 2364 439 26% -14%
(107)
Holst et al. 2015 No
- 0, - 0,

(106) 31 9,813 44% difference 27%
Carson et al. 2016 No

1 12,587 | -43% . No diff
(108) 3 ,58 3% difference o difference

*The metaanalysis from Rode et al. refers to serious infections.
#Transfusion rate

© 30-day mortality

Cther adverse outcomes due to physiologic influences of blood compotransfusionsare also observed.
In particubr cardiac/circulatory overloagvhich have recently been shown to be more frequent than
hitherto thought(130-132). These posgerioperativeriskin vascular, transplant and thoracic surgeries, in
intensive care patient§133), the elderly, and patients with kidney failure, fluid overload or cardiac failure
(134, 135). Al of which are frequent transfusion recipient$he summary of the 2014 annual reporting of
serious adverse events and reactions (SARE transfusion associated circulatory overload (TAC®) a
the leading cause of transfusierelated death(see
http://ec.europa.eu/health/blood_tissues_organs/docs/blood_sare_2014_en.pdf).

It is challengingo capturefully all theseclinical transfusion associated reactioms the current
procedures established fdraemovigilanceHoweverjn the future there might bepossibilitiesto link
incidence data on healthcare associatedéanfions[seehttps://www.vicniss.org.aahd possibly other
adverse outcomesvith transfusionand haemovigilane data.Such more comprehensive reporting might
accelerate the uptake of PBM.

NOTE

In the setting of critical bleeding and bone marrow failure, blood transfusion is pesaviiadly life
However, accumulating evidence shows that in the majority of clinical settings with most patients
haemodynamically stable, transfusion is another independent risk factor for adverse outcomes.

In the future, haemovigilance systems might use apg@xto link incidence data on healthcare asso
infections, ischaemic events, mortality and other adverse outcomes with transfusion and haemo
to accelerate the uptake of PBM.

15
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Efective information andeducationon the currentevidencefor adverse outcomdrom anaemiaand

blood loss but also onall potential adverse reactionfom the transfusion ofallogeneic blood
components (including the directly infectious, the rimifiectious, the immunological, physiological, acute,
delayed and longterm adverse eventsjs equally important for a more rapid dissemination and
implementation of PBMThis needs to reach out tthe majority of health professionalsincluding general
practitioners, but also to patient®Raising awarenestosters the physicianpatient discussion on PBM and
better enables informed consent andiltimately patient autonomy.

NOTE
NAs have the opportunity to improve patient outcomes and patient safety through facilitation and
coordination of information and education related to all known risks of anaemia, bleeding and tra

and to PBM as the new standard of care to lamepprthese risks. This approach needs to reach ¢
health professionals, but also patients, to ensure fully informed consent and patient autonomy.

16
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4 Using the Donabedian Model to Identify Current Quality
Gaps in Ensuring PBM as a National Standard dtare

Physicians areesponsible for the best possible treatment of the individual patient. Public health
authorities are responsible farreating and maintaining a framework under which the community in
general can stay healthfhttp://www.who.int/healystems/publications/hss_key/en/)

By many, he Donabedian Quality Framewo{k36, 137) is considered the predominant modklr quality
improvementused in public healtisettings It allows grouping each quality measure of a healtysgem
under one of three quality categories, namely the quality of:

i structure
1 processand
 outcome.

The fundamental concept behind this model is that a good structure leads to improved processes and thus
improved results.

Donabedian‘s Quality Framework

What is the public
health care structure
to care for the paient?

What is done to What happens to
the patient? the patient?

Quality of

Quality of Quality of
Process

)

Structure

Figurel. Quality framework with three maidimensions quality of structure, quality oprocessand
guality of outcome

The first dimension is the adequate quality of healthcastuctureand is the basic condition to enable an
effective continuum of healthcare for the publitt includestimely surveillance and monitoring of issues
critical to healthcare, services aimed at the protection and promotion of health as well as the prevention
of disease Tosustainaby ensureand improvetheseserviceshealthcarestructures requires governance,
human resources, training, education, equipment, technology and facilities. In adtligyrequire
17
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organisationincludingnot onlymanagement and reporting systems and funding, but aistevant
research.

The second dimension is the actual qualitymcessor care asking and evaluating what is actually done
to and for patients. The focus here is on tly@ality of diagnostic and therapeutiservicesthe quality of
prevention and patient prepation, and the quality of patient education, empowerment, autonomy and
pathways to establish informed consent.

The third dimension is the quality afutcomes It refers to the consequences of the interaction between
patients and the healthcare system. Raneters to measure actual outcomes include, but are not limited
to, mortality, morbidity and quality of life, readmission and reoperation rates, average length of hospital
stay and patient satisfaction.

In a patientcentric health system, the quality aiutcomeshould mainly determine the quality aftructure

and process This is in line with the key components of a wkihctioning health system responding in a
balanced waytaneet\ kj kpg\odj i ¥n i > _n \i _ “sk > "~o\lodjin
(http://www .vino.int/healthsystems/publications/hss_key/en/).

Improving the health status of individuals, families and communities
Defending the population against what threatens its health
Protecting people against the financial consequences ehéhalth
Providing eaiitable access to peopleentred care

=A =4 =4 =

4.1 TheDonabedian ModePoints to the NAs as Key Playersfor Disseminating and Implementing
PBM

The three key questionto evaluatethe three Donabediarguality dimensionsare well suited to identify
the weaknesses anduality gapsin ensuring PBM as a new healthcare standard

First, the question of what happens to the patient when treated according to PBM principles (quality of
PBM outcome) ibeing answeredhrough a largeand increasingody of clini@al evidence; including many
large observational studies, prend postimplementation studies, and randomised controlled trig28-
29,31, 32,37,39,138,139). They clearly demonstrate that modifying the triad of independent risk
factors for adverse outcomes anaemia, bleeding and transfusignby applying the threepillar-concept

of PBM significantly reduces adverse patient outcomes. This includes morbidity, mortality, readmission
rates, and hospital length of stay at reduced overall cost.

Second, the question of what is and could be donér&at and improve the outcome in anaemic and
bleeding patient populations (quality of PBM process) is satisfactorily answered. THRBELpilot project
carried out as part of the EU Public Health Programme contraed, numerous PBM programmes
described irthe literature demonstrate that PBM can be sustainably implemented in single hospitals and
even across state wide public hospital systeif2el, 138, 139).
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Third,the question of what is the healthcare structutbat canbroadlyenable PBMquality of PBM
structure)reveals large structural deficits and obstaclésr establisting PBM in daily clinical practice
Despite the compellingcientificevidencen support ofPBM and its practicality, it is stilir from being
implementedroutinelyas a standard of careSpecific fictorslimiting the uptake of PBMare:

1 Lack ofPBMawarenessn relevant stakeholder groups

9 Lack of prioritising the implementation of PBM given the large potential for improvement of
healthcare

1 Lack of information to thepublic at largeabout the risks of anaemia, bleeding and transfusion

1 Lack ofPBMinformationtargeted at relevantprofessionalstakeholder groups

9 Lack of undergraduate educatiosn PBM and transfusion in both nursing and medical schools

1 Lack ofpostgraduate PBM education and training for nurses, physicians and other health
professionals

1 Lack ofpatienteducation andempowerment

1 Lack of research and knowledge of the health consequences of anaemia in the population at risk
of being hospitaked, indifferent patient groups and in particular during postoperative
rehabilitation

Disincentives and issingmotivationfor healthcare providerso implement PBM

Lackof coordinded patient care between prlospitalisation and hospitalisation phase

Lack ofcareer perspectives/incentives for cliniciaim¢erested in PBM

Lack of acontinuous PBM benchmarkingnalytics and reportingystem

No hospital accreditation ioPBM

No PBM certi€ation for clinicians

=A =4 =4 4 -4 A

obstacles limiting the uptake of PBM as standard of care. It primarily lies in the executive power

responsibility of the NAs to remove these impedimietiis¢aable healthcare providers to routinely
practise PBM for improving the overall quality of care. PBM needs to be prioritised in order to ac
improvement potential in the growing patient population segment at risk.

Usuallythe Minisr j a C \'goc #Hj C$ o\f ' n ji oc” jg m\igg m 1
mdbco kg\”~" Vo oc” mdbco odh > ») Cjr g m'" di ocdn
AN'm> » dn “~jino\ i adfihed @roaimgiemand fdr health $eevicemfluenced bycurrent
population dynamics and budgetary constraints pose additional challenges. In this dyearironment,

oc "~cd a \ _hdidnom\ oj mrchapgah \oic\'b "HjnC> )\ nOj p\mbe p n oo jo c
structure and its functionality to newly identified needs, systems managers are required to take the lead
through prioritisation,coordination and delegation.

Activities under the governance of tdoH to overcome structural deficits and obstacles limdithe
uptake of PBM could include:
19
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1 Carrying outasks undercompetent departments within the MoH
o Patient information & education

Patient safetymeasures

Health monitoring

Disease contrb

Documentatior(case history, patient data, outcomes data

o Creation/adoption of gality standards ancevidencebased clinicabuidelines

91 Delegatingtasks toautonomousadministrative bodiesuch asHealttcare Insurancdor billing,
coding& funding of PBM related extraand intramural servicesthe MedicalCounciloverseeing
the standards, conduct and competence of physicians, and other bodies or entities.

1 Organsing and facilitatingtrans-sectoralcooperation with otheministries such as the ministry of
education(undergraduate curriculavhen appropriate)ministry of justice(patient rights, mediceo
legal aspect®

9 Liaisingwith nonrgovernmental organisation@NGOs}uch as patient organisationand patient
advocdes

9 Organising and/orutsourcingcertain tasks toconsultancies angbrofessionalorganisationsor
entitiessuch as data collection, benchmarking and analytics

o O O O

It primarily lies in the power and public responsibility of NAs to remove these structural impediments in
order to fully enable healthcare providers to practice PBM and achieve improva@lboutcomes for a
large and growing patient population.

In a growing number of countries, public health authorities seek to achieve what is now called the triple
aim (140):

1) improving the patient and provider experience of care,

2) improving the health of populations, and

3) reducing the per capita cost of healthcare.

Engagng in the dissemination and implementation of PBM represeatmique oortunity to reach the
triple aimon a large scale.
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Implementation Process of PBM
as a Standard of Care

Developing

Impl ti
and mplementing

implementing Pih:tizsr']:e Achieving

the quality of better quality
STRUCTURE standard of OUTCOME
: quality of
to sustainably PROCESS
enable PBM

Data management

and analytics for

continuous quality
Improvement

Figure2. Quality framework and PBM
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5 UsingtheRCJ @p ghkmelafitssential Public Health
Operaions (EPHORs a Structural Frameworkto
Disseminate and Implemeat PBM

The WHO Regional Committee for Europe adopted the European Action Plan for Strengthening the Public
Health Capacities and Services and its accompanying resolution (EUR/RQ&2/B % Malta 2012. The

action plan outlines in detail the 10 Essential Public Health Operations (ERFHR$Wwhich can be applied

to capacity building, planning and delivery of services. It proposes 10 avenues of action related to the
EPHOs, intended to assid/iMember Statesn strengthening public health capacities and servigean
equitable way across the whole regiddue to the generic and comprehensive methodology
recommendedthese 10 EPHGCae particularly well suited to be used as a structural framework to
disseminate and implement PBM asstandard of care within Europe

The operations areidided in three main parts:
1 Senviceintelligence
i Serviceenablerand
1 Servicedelivery

Servicedelivery incorporatingthe main areasof health protection,health promotion anddisease
prevention are informed by robust publibealth intelligence and enhanced by enabléFsgure3).
Understanding the structure and the 10 EP$t@Ips identify what the specifistructuraldeficits and
obstacles for the uptake of PBM are and how the NAs could overcome them. The most effective and
efficient method of delivering these operations is through an integrated approach, rather than through
verticaly organisedprogrammes.
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ESSENTIAL PUBLIC HEATLH OPERATIONS

SERVICE SERVICE SERVICE
INTELLIGENCE DELIVERY ENABLER

Health Governance (6)

Surveillance (1) Promotion
(4) Workforce (7)

Monitoring (2) Funding (8)

Health Disease
Protection Prevention
(3) (5)

Communication (9)

Research (10)

Figure3. Three main clusters of public health services and related essential operataagted from
(143)

5.1 Service Intelligenceand PBM

5.1.1 Surveillance ofanaemia, transfusion and outcome in the hospitaked population

Policymakers need to have a clear and timely picture of how hea$timaintainedin a given population,
and what indicators contribute to or reduce opportunities to be healthy. Surveillance systems have the
purposeof fulfil ling this task. They are designed to continuously feed information and intelligence to
assess healt needs, detect trends, respond, plan or adjust activiigsed at improving healttand
measure their impact.

Why a PBMsurveillance system is deemed necessary

Each year a estimated 20- 40% of all major surgeries inthe EUMember Statesre in patients with
uncorrected anaemi&/5-82). Thisoften leads to allogeneic blood transfusions and concomitant

additional risks that could be prempted when applying PBM modalities. Since this ongoing practice has a
significant negative impact on patient outcomes across the EU, adequate surveillance measures by NAs to
control and mitigate the risk for anaemia and transfusion atongly recommended

Surveillance measures recommended to NAs

1. Stepwise introductionf mandatory continuous collection of patient level data on anaemia, transfusion
and outcome to measure and guide the implementation of PBM as a standard of care

Hi no cjnkdolgn% ~g “~omjid” k\od i o \ _ hnohagphiosm\ odj i
admission details, ICD diagnoses, procedures and outcome data. They are essential for coding, billing and

reimbursement of each single case. Sometimes, these systems also capture whether a patient has been
23
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transfused in the course of the hosgilisation, which allows transfusion rates to be derived for different
patient groups. Sometimes EPAS also capture whether pat@manaemic when admitted.

However, patient level data on prand postoperative haemoglobin levefmint of carecoagulaton tests,
platelet countsthe number and type of blood components transfused, and otfedevantparameters are
pnp\ggt ijo \q\ldg\]g ji @K<N) Ocdn diajmh\odji
Information System (LIS) and Transfusioridrmation System (TIS) or transfusion registry (TReg). Usually
LIS and TIS/TReg are not automatically linked to EPAS.

The auality of the process of caralata should reflect the relevant patient populations at risk (hospitalized,
scheduled for surgery, amanic, bleeding) and the PBM elements and transfusion process within these
populationsln addition,outcome data should be in place to continuously monitor the effect of changes to
the process of care (survival, adverseactions length of stay, readmisgon).NAs should therefore

strongly recommendhe data linkage between EPAS, LIS and ifi8rder to establish key performance
indicators on anaemia, bleeding and adherence to transfusion or preferably PBM guiddlivees.
developmental stages of electronidata collection and automation betwedtl) Member Statemight still
largely differ in terms of quality, compliance ardegree ofimplementation Therefore, a stepwise
introduction of mandatory continuous collection of patient level dat@aptedto measure and guide the
implementation of PBMs recommendable.

In some EWMember Statesa number of key performance indicators (KPIs) are already monitored and
analysed by national haemovigilance organisatioAgractical and efficient recommendatiocould be to

extend haemovigilance tasks to aggregate and monitor also PBM KPIs, as listieid {Buide

Step |: Basic Key Performance Indicators (KPIs) (mandatory):

Key measures to provide basic KPIs for inpatients are transfusion rate (fBRgfusionindex (Tland

anaemia rate(AR)at admission.TR is the percentage of patients transfused, Tl is the number of
transfusions per patient and AR the percentage of anaemic patientThese parameters should be

regularly reported to clinical departmenthean \' i _ oc¢c~ c¢cj nkdo\ gn%»%TR,plamgid ot
AR should be calculated across all hospitalised patients as well as for subgroups based on demographic
data (gender, age), admission details (planned or emergency interventions), ICD diagodsticand
procedures, and patient outcome information (e.g. complications, hosocomial infection, lengbistal

stay and mortality).
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STEP I: Basic KPls for inpatients

EPAS

Electronic Patient Admission dat@ RBC transfusion rate
Administration

ICD Diagnoses & procedures i issi
System 9 P Anaemia rate at admission

Patient outcomes

Figure4. Step I: Mandatory introductioof basic key performance indicators (KPI) fiopatients: RBC
transfusion rate transfusion indexand rate of patients admitted wittand/or operated wittanaemia.

Step II: Advanced KPIs (recommended)

After successful implementation of systems fwovidebasic KPIs, the system should be enhanced by
using the individual case identification codes to link EPAS, TIS and LIS. Type and units of blood and blood
components (RBC, FFP, PLT, egipitate transfused, laloratory values pretransfusion, and at
admission and discharge should be linked in ordeatlow automated electronic processing of the
following KPIs for blood and blood components (RBC, FFP, PLT, Cry@0pati§chargesData coverage
(e.g. the percentage of units transfused with a pranfusion trigger within a relevant time frameyhould
be actively reported for all indicators
1 ARat admission and discharge

1 ARprior to elective surgery

1 Intraoperative blood loss (external measured bleeding volume)

9 Perioperative total blood loss (external and internal) calculateddisl red cell mas before and
after surgery(preferably atday 5)

1 Rate (%)of single RBC units transfused

1 Mean RBC transfusion triggers and targets

1 Mean pre / post PLT transfusion platelet courptatelet function tests

1 Mean pre/ post FFP transfusionoagulation testginternational normalised ratiolNR/viscoelastic
point of care tests)

1 Use ofantifibrinolytic medication (tranexamic acid) during certain types of surgery

1 Correct management of antithrombotic medication perioperativelgcumentation of guideline
compliantmedication + monitoring of platelet function tests and/or coagulation tests in high risk
patients)

i Utilisation rateof topical haemostatic agents in certain types of surgery

9 Utilisation rate of autotransfusion inselectedtypes of surgery

(see additionakomplementary informatiounder® @no\ ] gdncdi b ~jiodipjpn K=H
m- kj mo di O iSapbontiog Phtient Blood Management (PBM) in the EU A Practical Implementation
Guide for Hospitals $
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STEP II: Advanced KPls

r
Laboratory Patient demographics
information Transfused units (RBC/ FFP / PLT / Cryo) per 1000 discharges
Admission data
SEET Anaemia rate at admission and discharge
EPAS |CD Diagnoses & procedures

Electronic Patient Rate of single RBC units transfused
Patient outcomes

Administration

Mean RBC transfusion triggers and targets
System Transfusion data (type, units)
Mean pre / postPLT transfusion platelet counts
TIS Lab values (pre / post transfusion)
Transiusa Mean pro / post FFP transfusion INR counts
Information
System

Lab values (admission / discharge)

Figure5. Recommendeihtegration of different data sources to provide advanced KPIs which allow
continuous surveillance of the usation of blood and blood components (RBC, FFP, PLTprEcyatate
(144, 145).

NOTE

The mandatory electronic documentation, collection and evaluation of basic patient level KPIs o
transfusion and outcome and their provision to decision makers, health care professionals and t
strongly recommended.

Once a basic dasgstem has been implemented, the development of an advanced PBM data syst
recommended.

2. Aggregation of collected data for continuous benchmarking, analytics and reporting/feedback to
healthcare providers

Benchmarking is a valuable tool used to continuously monitor and evaluate quality of care at different

g g gn) Oc m \m  orj h\di \Vkkmj\”c n5 ~jiodipjpn
ANjhk\mdnji rdoc ] no k rkingpaThenahm ohiritemal Benchroarkimg istg $ ] ~ i ~ ¢
compare the situation preand postimplementation of certain measures, and to monitor the outcome at

regular intervalsTheaim of external benchmarking is to compare the outcome of institutional procedures

and behavioural habits within a typical group of organisations, and to learn about the latest methods and
practices of other organisations. Benchmarking programmes are usually implemented either at a regional
level initiated by health authorities, an an institutior+initiated model where one site identifies key

indicators and invites other institutions to participate. The reliability of the results, both within an

institution and between institutions or healthcare systems, strongly relies on the valididatd derived

from each source.

For reliable and high quality PBM benchmarkiegults it is recommended to set up an automated
process for data aggregation by linking EPAS, TIS and LIS based on the individual case identifier and
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providing direct data eport at regular intervals (monthly or quarterly). PBM reports should include data
analyses with standard tables and diagranRReportsof KPIs should be presented as time sertesfollow
the utilisation of blood and blood components and the associatiothywiatient outcome. For clinical
department heads, hospital managers, and NAs it is highly recommended to perform an amdainter
institutional comparison of KPIs between hospitals with comparable procedures and patient popsiation

NOTE
Clinical deptment heads and hospital administrators must know how patient outcomes and the
transfusion practice of their institution changes over time and how this compares with other hosp

sustainable and successful implementation of PBM it is higmheretmmhfor NAs to strengthen and
encourage their hospitals to participate in national and international benchmarking processes.

5.1.2 Monitoring health hazards

Actively monitoring health problems and hazards in the community is pivotal for health authorities to
reactin a timely mannemwhen a crisis is developing, setting the right priorities and responding effectively
to emergenciesMonitoringthe change irhedth hazards fom transfusion duringhe transition to PBMs
useful to demonstratehe need for PBM

Why monitoring of transfusion variability s indicated

Uncorrected anaemia and poorly controlled bleeding are hazardous for patemsead to additional
hazards due to increased utilisation of allogeneic blood components that doeilal/oided. Thus, high
variability of blood utilisation in matched patient populations is an indicatordgab-optimal quality and
safety. Institutions withPBM programmes systematically reduce the described patient risks as indicated
by more homogenous ancklatively low levels of blood utilisation, whithe opposite is observed ithose
without PBM programmes. Numerous studies have shown transfusion vhiyalr matched patients
between 0 and 100%(75, 94, 146, 147). Although the literature shows thdhe prevalenceof under
transfusion(148) is clearly less than th@revalenceof over-transfusion(149-158), transfusion

monitoring also helps to detect this risk.

Flagging TR and Tloutliers recommended to NAs

To foster quality of care through PBM and prevent unnecessary health hazards, particularly ingkgh
populationsjt is recommended taoutindy flag institutions with TR and Tl outlierand to link these
resultswith patientlevel data ontransfusion tiresholds pre-transfusionanaemia and outcomes
including major morbidity and mortality.
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NOTE
Routine monitoring and flagging of institutions with TR and Tl outliers and linking these results
level data on transfusion threshgi@sransfusion anaemia and patient outcomes will support NAS i

fostering PBM, thus preventing health hazards.

Additional benefits from monitoring  and addressing high levels of blood utilization

Reducingblood utilizationthrough PBM and the monitoring of extreme transfusion variabiiy also
reducethe risks from transfusions that are usually monitored by haemovigilance systems such as the
small, but remaining risk ofransfusion transmittedviral, bacterial and pardsc infectiors, transfusion
related acute lung injury (TRALI), transfusion associated circulatory overload (TACO), wrong unit
transfusedand others
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5.2 Service Deliveryand PBM

5.2.1 Health protectionthrough PBM

Health protection encompasses activitieseasure conditions for healthy living, avoid conditions for
unhealthy living, and protect healtiNAshave available a number ofnstrumentsto achieve these
purposes, includingublicinformation andcampaignsspecificinformation, training and educatiofor
health professionalseducation and empowerment of higtisk patient groupsbut als legislation and
sanctions

Intelligence gathered fronPBM relatedsurveillance, monitoring (see sectiodsl.1 and4.1.2) and newly
emerging evidence is essential to develmgevantinformational and educational content® protect
health. Based on this, single health protective measures might be legislated.

PBM related health protection m easures recommended to NAs

For clinical/academic key opinion leaders andother PBMexperts:

1 Creat a framework toregularly analyse PBM related surveillance and monitoring date
update relevant scientific evidenaan the management ofanaemia, hypoxia antlleeding

For thepublic at large :

1 Creat a frameworkand developcontentsto raise publicawarenessaboutanaemia ancthe
advantagesof PBM, the importance ahaintaining normal iron and haemoglobin levels, and
controlling, maintaining and protecting the circulatory voluméhealth and diseaseas well asthe
risks and benefits of allogeneic transfusions

Forpatients and high -risk groups :

1 Creat a frameworkand developcontentsto inform, educateand empowerpatientsand highrisk
groups# n ~ . ) PBM Imglementation Gutde for Health Professionals to implement Patient
Blood Management as a new standard of cargith the aimto achieve fuly informed consent
and making autonomous decisions oimeatmerts and therapies involvingBMmodalities

1 Recommend activand passive patiensupportfrom patient advocacies and patient safety groups
to disseminae PBM

Forclinicians, quality and safety managers, hospital administrators and public health
representatives :

1 Creat a frameworkand developmaterialsto inform and educateclinicians, quality and safety
managers hospital administratorsand public health representativesn the triad of independent
risk factors for adverse outcome andBMas an evidencebased,safe andcost effective standard
of care
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For thecoordination of framework building, content development, legislation and other

activities seesection4.3.1 Governance.

Noan=

Recommended health protection measures for the NAs :

To raiseublic awareness about the risks of anaemia, blood loss and transfusions
To educate patients in PBM, its treatment modalities with their risks and benefits, and emp

to shared decisionaking

To create a framework for experts to regularly aPBlysand relevant surveillance and monitor
data

To create a framework and contents to inform and educate clinicians, quality and safety m4
hospital administrators and public health representatives on PBM as ahasédesaée and
costeffectve standard of care.

5.2.2 Health promotion including action to addressinequity and social determinants of health

The purpose is to promotand improvepopulation health and welbeing byreducing inequalities and
addressing he broader social and environmentdéterminants ofhealth.

Why PBM isrelevant for health promotion
Oneof the social determinants of healtliSDH is the socialcondiion that people livein. The anaemia

prevalence in Central Europend even more so in Eastern Eurgevery high compared to Western
Europe(74). At the same timeblood safetylevels are loweiand bloodavailabilityis more restrictedn

areas with higher anaemia prevalen¢&59). AnotherN? C dn oc  kWomehare mdilikely = i _ ~ m

to receive allogeneic RBC transfustoand a greater quantity of blood than mein some patient
populations his is also associated ith increased mortality in femalesvhen compared to matchedr
comparablemale patients(160-162).0j nj h> _ “bm """ oc n° m bdji\lg
health status can be mitigated by instituting PBM as standard of care, and in particulapbiinely
correcting anaemigre-operatively (first pillar of PBM).

PBM related health promotion measures recommended to NAs

Anaemia in generalron deficiency and ironleficiercy anaemia could be broadly addressed by a national
or internationalglobalhealth promotioncampaign Introducingand supportinga ®World AnaemiaDay»
could improve health literacy on anaemia, its symptgrreatment, nutritional aspectand outcane. It
wouldnot onlyraise the awarenessvithin the globalsociety including thénealthy and diseased, but also
of health professionalsit might also trigger research initiatives antew pharmacological and nutritional
30
Directorate-General for Health and Food Safety

Health Programme
2017

\



EUROPEAN COMMISSION

developments. &ential partnerstok mj hj o~ \i _ npno\ldi oc  °Rjmg_ <i)
Nations World Food Programme, ICEF, MoHs, the World Bank, select professional societies and
foundations.

In addition, national initiatives and measures to raise the awarenessaftaemia its associated health
risksand its avoidance might be recommendable and gain international traction when coordinated and
organised in parallel by some of the BWember States

Integrating PBM and anaemia management into health promotion efforts is indicated. According to a

m ~"iogt kpl]gdnc _ “kd_"hdjgjbd~\g nop_t'" \Vi __'n
does not receive its requisite attention in many pigthealth spheres. Such inattention may be partly

because anaemia is thought of as a fyroduct of other disease processes rather than as a target for

di o mg i odj i (74 How&ver,_the praperdeocognitigneaAd management of anaemia may

improve both the recognition of underfyg but overlooked diseases as well as alleviating the

consequences of anaemia.

NOTE
Recommended health promotion measures for the NAs:

Increase awareness in the public and amongst health professionals to draw attention to anaemig
associated risks, social determinants, consequences and its avoidance
Integrate anaemia in the pathways of health promotion

5.2.3 Disease prevention

The purpose of thi€EPHQs to prevent disease through actions at primary, secondary, tertiary and
guaternary levels. Primary prevention aims to prevent hazards and diseases before they might occur. This
is done by prevention of exposures to hazards, chiagdehaviour and patterns that can lead to disease

or injury, and increasing resistance to disease or injury in case exposure occurs. Secondary prevention
aims to detect early the disease or injury that has already occurred. This often includes screening
programmes and regular examinations for certain highk populations to detect whether disease has
occurred at all. Immediately addressing disease in its earliest stages halts or slows its progress and
reduces its immediate and potential lorgrm impact.Secondary prevention also includes patiepecific
strategies to prevent disease recurrence. Tertiary prevention aims to soften the impact of chronic disease
or permanent disability. This includes measures to improve quality of life (QoL) by reducingayrs,
improving functional capacity and expanding life expectancy. Quaternary prevention aims to avoid
unnecessary or excessive interventions and their consequences.

Mostmeasuresto preventfall within the duties and responsibilitiesf health professimals and healthcare
providers
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Why PBM is relevant for disease prevention

PBM isessentially the practicef preventative medicindts rationalelies inthe preemption of three
modifiable risk factors for adverse patient outcomes, namely anaemia, bleeding and transf(sas).

PBM related disease prevention measures recomme nded to NAs

Primary prevention

Creating a sense of urgency for PBM as a new evidenased standard of care through clinical training
and education is an important measure of primary preventiorsHould emphasise the awareness about
anaemia and irordeficiency among clinicians to improve timely recognition and management of these
conditions.

Secondary prevention

PBM goes beyond the concept of appropriate use of blood products, becapiedmpts and significantly

reduces theneed fortransfusion byaddressing modifiable risk factors thahight lead totransfusionlong

before a transfusion may even be consideré&b3). This includesautine early preoperative detection

and correction of both anaemia and bleeding disordaskey elemens. These measures arassociated

with significant reduction of morbidity (including nosocomial infection and ischaemic events), mortality,
hospital length of stay and the likelihood to be transfuséskesection2). In addition the timely

identification of perioperative bleed i b ' don ~\pn> \i _dhh” _d\Vo™ ~jmm
part of secondary prevention. Standard use of viscoelastic coagulation testing and targeted therapy in
bleeding patients is also considered secondary preventid, 165).

Tertiaryprevention

Tertiary prevention might be achieved by applying PBM modalities in cancer paf@ritse improvement
of Quality of Life Qol), disease free survival and the reduction of tumour progression and cancer
recurrencg166), and in patients with chronic heart failure with the improvement in fatigue and physical
performance(36, 48) as well as reduction in hospital admission rates.

Quaternary prevention

The combination between PBM and the concept of optimal blood use leads to quaternary prevention. PBM
reduces ompre-empts transfusionOptimal blood useparticularly the use of restrictive haemoglobin

triggers and singleunit orderingfor the nonmassivey bleeding patientis a cornerstone of quaternary
prevention.This can be achieved by implementiegidencebased transfusion guidelines (e @rading of
Recommendations Assessment, Development and EvalugB&ADBased guideline$167) which may

be appliedinternationally Compliance with guidelines can be enhaldgy, for example (interactive)
computerised physician order entry (CPOE) system polisjeggular audits of hospital and department
transfusion practices oby automated data capture and analys{see8.7 Appendix 7~ Computerized

Physician Order Entry Systems (CPOE)
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NOTE

Primary disease preventiariudes:

I Creating a sense of urgency for PBM as a new ebakattstandard of care through clinical
training and education to prevent blood loss and anaemia

Secondary disease prevention includes:
I Routine early poperative detection and managemeahaémia
1 Routine early poperative detection and management bleeding disorders
9 Timely identification of peperative bleeding, its cause and immediate correction
1 Standard use of viscoelastic coagulation testing and targeted therapy in bleeding patient

Tertiary disease prevention includes:
Application of PBM modalities in cancer patients for the improvement of QoL
Stimulating and/or supporting erythropoiesis in chronically ill patieatspgbtesfusions
Application of PBM modalities in patigtiischronic heart failure with the improvement in fati
and physical performance
Overall reduction in hospital admission rates

Quaternary disease prevention includes:
Avoid excessive phlebotomy
Adherence to evidesmased transfusion guidelinesyesyictive indications and shugie
transfusion policy
Introduce (interactive) CPOE systems policy
T <o”cn | aof[l fs nb_ bimjcn[fm» [ h” 2~ ]
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5.3 Service Enalihg and PBM

5.3.1 Assuring governancefor the national dissemination and implementation of PBM

Intelligent governance is the necessary condition to ensure policy development that leads to well
functioning, effective public health services. It requires efficient methods, processes and integrated
dinodopodjin o]j h\dio\di \~~jpio\]dgdot' |l p\gdot
the availability of weltqualified staff within the NAs and expertise and support from competent

stakeholders outside the NAs.

Governance to disseminate and establish PBMas a standard practice in public health

1. Createinstitute and empowera National PBM Steering Committee

PBM is a multfacetted and complex public health issue that requigpportfrom more than a single

group of staleholders Strong leadershipnd good coordinatiois necessary to effectively disseminate

and implement PBM as a new standard of care across the health system. Within thesElbévl States

the MoHmight directly or indirectlyorganise and empower a comméé of chief administrators and

experts to administer and steer this process. Such a recommendationlise with resolution WHA63.12

and the subsequent WHO Global Forum on Patient Blood Management setting the framework for NAs to
have a role in assessingolicy making, and assurance related to the dissemination and implementation
of PBM.

Ideally oc™ ©°I1\odji\ g Kshouldbedormedwlith tepresgnthtiordfron select MoH
departments, the public health insurance system, the National Medical Association, the quality and safety
agency, the centre of disease control and the public hospital trusts (including representation from
administration, finance, quality and safety, lelgnformation technology (IT) arfihance departments).

NOTE

Creating, instituting and empowering a National PBM Steering Committee provides a strong driv
successful dissemination and implementation of PBM as a new standard of care.

Establishing lhe intersectoral link between the MoH aritie relevant ministries of Education and
Researchmight be helpful tosupport theintegraton of PBM teaching maglesinto under and post
graduate curricula othe varioushealth professiongsee Appendix 3 Proposed content of PBM
Curricula).

Participationof ministriesresponsible for researchlong with public research institutiorf®sters the
integraton of PBMresearch(see 5.3.5)
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Table2. List of National Authorities (NAS)

List ofNationalAuthoritis (NAS)

Ministry of Health

Social andyblic health insurance
NationaMedical Association
Quality and safety agenc

Centredrdiseasecontrol
Public hospital trusteluding representation from administration, finance, quality and safety
information technology (IT) and medical controlling

Ministiesof Education and Research {ggetoral activities)
Public research institutions

Good strategic planning and evidenbased policy development aimed at measurable health goals and
public health activities at national, regional and local levels require the linkage and participation of
stakeholders outside the NAs. This includes keyiopiteaders in the field of PBM and official delegates

from professional societies representing clinicians who particularly deal with a high prevalence of

anaemia and moderate to severe blood loss, pharmacists, nurses, perfusionists, laboratory physicians,
transfusion medicine specialists and general practitioners. Due to the strong emphasis on the surveillance
and monitoring (see 5.1.1 and 5.1.2) of PBM KPIs, benchmark and data analysts should also be integrated.
Concerning the medielegal aspects and patnt rights and empowerment, the participation of medico

legal experts, ethicists, patient rights experts, patient advocacies and jtatépresentation is advisable.

Table3. List of external stakeholders in support of the PBM gmance and policy development process

List ofExternabtakeholde@artnering Support of thEBMGovernance amblicyDevelopment

Process

Key opinion leaders in the field of PBM

Official delegates from professional societies representing clinicians who particularly deal
prevalence of anaemia and moderate to severe blood loss, pharmacists, nurses, perfusio
laboratory physicians, transfusion medicine specidlgénaral practitioners.

Benchmark and data analysts
Epidemiologists

Medicdegal experts

Ethicists

Patient rights experts

Patient advocacies

Patient representags

To change and adapt the current healthcare structure to the needs of PBMgteering Committee would
then institute and authorise a number of necessary committees, subcabess and temporary task
forces(Figure6). It would also ensure that all communication channels deemed useful to disseminate all
relevant information for the arious target audiences and the public at large would be fulljised.
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National PBM Steering Committee

under the Authority of the MoH

National (or joint European)
PBM Guidelines and
Subcommittee Subcommittee Standards Committee
Coordination of national and PBM Human Resources and
intemational PBM related Structural Requirements
research efforts Planning and Provisioning National (or joint European)

PBM Data Collection,
Benchmarking and Analytics
(DCBA) Committee

Task Force Taskl Force
Developrment of PBM Allocationand management
reimbursement schemes of PBM transition costs
(temporary) (temporary)

Data management
with own structure or
outsourced to
contractors

Figure6. PBM Governance Structure

2. Establish a nalti-professional PBM Guidelines and Standards Committee

Establishing a multprofessional PBM Guidelines and Standards Committee (GSC) is necessary and in line
with the recommendation from the 2011 WHGIobal Forum for Blood Safety: Patient Blood Management

to ensure the application of concurrent amdidencebased PBM modalities.

It would be the responsibility of the National PBM Steering Committee to institute the GSC and to make
available the resources for thdevelopment and regular updating of the guidelines and standards. This
GSC should seek the input from the professional groups listed in tdbléhis must happen through a
formalised process and involve the coordination with the respective profession&tses, professional
bodies, associations and institutions.

Table4. List of professionaith neededinput onthe creation ofPBM guideling

Reommended professiagising input for thereatiorand updating of PBM guidelinesstawaards
Anaesthesiologists

Burns specialists

Cardiologists

Cardiethoracic surgeons

Clinical haematologists

General practitioners

General surgeons
Gynaecologists and obstetricians
Hospital pharmacists

Intensive care specialists
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Internamedicine specialists

Laboratory physicians

Neonatologists

Neurosurgeons

Oncologists

Orthopaedic surgeons

Patient advocates

Patient rights experts

Paediatricianhaematology, oncology)

Transfusion medicine specialists

Trauma surgeons

Urologists

Vascular surgeons

Visceral surgeons

To create synergies, GSCs of the differ&t Member Statemight jointly develop PBM guidelines and

standards and seek the professional input from various European professional soci¢iesid be useful

to seek cooperationvith the National Blood Authority (NBA), Australia and European WiWes NBA has
nkjinjm _ oc” _ g gjkh io ja oc” rjmg_%¥n admno |
auspices of theNational Health and Medical Reseai€CbunciiNHMRGh Australia (seesection6). The

NBA is now aimed at regularly updating these guidelines that are in accordance with WHAB8It2ving

the GRADE methodology (or similar), the NBA PBM guideline and other guidelines achieving sufficient
scores using the AGREE tool, evidebhased recommendations (GRADE) may be directly exchanged

between countries.

3. Establish aNational PBM Data Collection, Benchmarking and Analytics Committee

In line with three recommendatios from the 2011 WHCOGIobalForum for Blood Safety: Patient Blood
Managementnamelyto 1) establish a minimum PBM data set captured at each hospgatonduct
benchmarking studies to compare practices in different hospitals and clinicem3) focus onoutcome
research the Ndional PBM Steering Committee should institute a National PBM Data Collection,
Benchmarking and Analytics Committéd@BAC) This committeecould outsource the actual data collection
and management to qualifie@¢ontractors DBACcouldalso become part of goint European effort This
would allow for continuous intecountry benchmarking angan-European outcomes researetith a large
and fast growingdatabase

4. Createa Subcommittee for PBMHuman Resources and Structuf@quiremens Planning and Provisia

Fully enabling PBM requires sufficient facilities, a standard set of devices and equipment, IT and foremost

a skilled workforce. To quantify these requirements mid and léeign, the National PBM Steering

Committee could create a subcommittee with resgaility for PBM Human Resources and Structural

M 1l pdm h ion Kg\liidib) Dikpo amjh oudaloBfdrbédter adi _d
planning.
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5. Creat a Subcommittee for theProposition andCoordination ofNational andinternational PBM

research efforts

In accordance with the recommendation from the 2011 WB®@bal Forum for Blood Safety: Patient Blood
Managemento focus on related outcomes research, includingmalti i omd” nop_d " n \ i _
on randomised com mj g g ', the Natimarnbh PBM Steering Committee could create a subcommittee to
foster, initiate and coordinate national and international PBM research programmes.

6. CreateTask Forces for the Allocationand the Management of PBMransformationFundsand the
Development of PBNReimbursemeniSchemes

Accumulating evidence shows that PBM is associated with significant reductions of average length of
hospital stay, complications, costs and transfusidt88). The favouable costeffectiveness of PBM is a
compelling argument for its implementation. However, some initial capital investments have to be made
to enable the transformation or conversion from the old to the new standard of care before returndavill
realised Atask force under the supervision of the PBM Steering Committee could carry out the planning
and management of these financial requirements.

Some PBM modalities are not adequately reflectadhe reimbursement schemes of public health
insurances, for instance the routine detection and management ofqperative anaemia. A task force

under the PBM Steering Committee and with representation from clinical experts, hospital administrators
and public health insurance could kestablishedto resolve such disparities.

7. Ensue PBM related communication

The PBM Steering Committee should ensure and organise the timely ando@iiinated communication
of PBM related matters, under its governangein support of it, to all relevant stakehodds and the public
at large.

5.3.2 Workforce equipment andfacilities enabling PBM

Following the logic of the Donabedian quality framework, 8teucturalquality iscurrentlymissing to fully
enable PBM in the tathcare systems of mosEU Member Statetsee 4.1).

Ensuring the three fundamental elements to build structure

As for each work process, the three fundamental elements of structure are a qualified and trained
workforce, necessary equipmetgchnologyand appropriate facilities.

1. Planning androvidinga sufficient PBMworkforceand its education

Identification of hospitals and medical departments for implementation activities amgseringa
sufficient workforce starts with staff requiremenplanning.The Subcommitteefor PBM Human Resources
and Structural Requirements Planning and Provisibauld carry out this task
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=\n" _ ji “\~c cjnkdo\g¥%n jri ° hk,proceduregwith thedighesa j m
blood utilisationshould be identifiableln order forthe Subcommittego pragmatically derive quantitative

PBM staff requirements, it should combine this information and the identification of the hospitals with the
biggest overall use of blood components, and then apply Pareto principler the secalled® 3+ o - +
mpg- »5

9 Selecting the top 20% of all hospitals in the country in terms of their absolute blood component
utilisation wouldprobablyaccount for aound80% of the national utilisation. Theecessary data
could be supplied bthe haemovigilance authorities adhe DBAC. All their anaesthesia
departments, intensive care units, pharmacies, and quality and safety departments would require
a workforce skilled in PBM

1 Identifying the procedure codein the selected hospitals (in many institutions this will include at
least orthopaedic, cardithoracic and abdominal procedures) would account for approximately

3+r ja oc cjnkdolzgn% ojo\l\g ]gjj_ poaegdgdn\odji)
procedures would be identifiedlong with the personnealequiringtraining andskills in PBM. All
m g gqg\io _\Vo\ ~“jpg_ ] npkkgd . ]t oc cjnkdo\

With this approach, a relatively small fraction of hospital departments will cagproximately two thirds

of the national PBM caseload. The criteria for how NAs, or their respective representatives, can best
choose hospitals or hospital departments eligible for PBM programmes is simply based on the Pareto rule,
combining the data ohospitals and procedures with maximum blood utilisation. How to estimate the
required number of staff is demonstrated by the following example

Generic example for how to estimate clinical PBMstaff and training requirements across
national health systems

A country withapproximately200 hospitals reports a total annua@RBQutilisation of 300,000 RBQunits.
Applying the Pareto rulehe 40 biggestof these hospitals(20%) with an estimated 20 clinical
departments each or 800 departments in totate expeted to use 240000 units (80%). Applying the
Pareto rule once mord,60 of these depatments are expected to use 19200 RBQunits or 64% of the
Nj p i overall¥tiisation To ensure appropriate PBM, the followirtgf§ with a minimum PBM skill set
and a certain level of seniority is required

160 clinicalspecialiss (one per department)

160-320 nurses(one to two per department)

40 hospitals pharmacists (one per hospital)

40 transfusion medicine specialists (one per hospital)
40 quality and safety managers (one per hospital)

=A =4 =4 =4 =4

For the vast majority of this staffpractice change following educational measumsl be sufficient to
enable PBMHowever, ach of the 40 hospitals would need at least one clinicahdkfor PBM with @5 ,
0.5 FTE one PBM coordinator with 0.250.5 FTE anane clinical nurseoordinator with 0.5 1.0 FTE
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Job descriptiondor clinical PBM leads?BM coordinataand clinical PBM nurse coordinataee in the
appendixof this document(see0 page68).

Ensuringa competentworkforcerequiresstaff educationand evaluationThis task shoulalso fall under

the responsibility othe Subcommittee for PBM Human Resources and Structural Requirements Planning
and ProvisionThe recommendatiorfrom the 2011 WHO Global Forum on Patient Blodénagementas

to develop educational curricula for both undét © 4\nm™'mq d ~ °~ »dpaduatesof mkltjple disciplines
Thisincludesphysiciansnurses pharmacists and quality and safety manageRroposals for the dsign

of PBM curricula antraining coursesare in the appendiyof this document PBM certificationfor clinical

PBM leads, PBM n@goordinators and the hospit#ein | p\ gdot §ersshouldbaconeet h\ i \
mandatory.

A number ofinteractivePBM elearning coursesnd educational video clipare offered by different
professional institutiongsee0
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Appendix 4 List of PBM relateck-learning courses). Some of thematerial isfreely availableand can be
easily integrated in underand postgraduate curriculésee8.3 Appendix 3 Proposed content oPBM
curricula).

PBM training and educatidior post-graduatescould also be an integral part dhe exchange
programmes for cliniciansorganised by The European Hospital and Healthcare Feder@iomE(168).
Throughout EU countries, HOPE seeks to pronmapedavements in the health of citizens,uiformly high
standard of hospital careand tofoster efficiency, effectiveness and humanity in the organisation and
operation of hospital services and of the health systemvithin which they function.

NOTE

Planning for and providing sufficient PBM workforce and its education encompasses:
I Undergraduate PBM education (nhurses, physicians and other health professionals)

Postgraduate PBM education (nurses, physicians and other health professionals)

PBM job desgtions and recruitment plans

PBM certification for clinical leads, nurse coordinators and quality and safety managers
PBM exchange programmes for clinicians (HOPE programme)

2. Providingnecessaryequipmentand technologyor PBM

Based on the guidelines and standards recommended by the GSC, and possibly on HTAs in sont&Jof the
Member Statesthe Subcommittee should also plan and ensure that each hospital with a PBM programme
has the necessary statef-the-art technology availabléo fully enable PBM. This might include the
procurement of equipment for routine microsampling (particularlyy@u3, norinvasive tissue

oxygenation monitoring, minimised circuits in hedwhg machines, viscoelastic coagulation testing at the
point-of-care, cellsalvage, administration of haematinics in the poperative setting (e.g. infusion chairs),
and laboratory devices for the routine praperative testing of anaemia, iredeficiency and coagulation
disorder related parameters. It might also indel CPOE software for managing quaternaligease

prevention (see 5.2.3).

NOTE

Enabling PBM might include the standard provision of:
I Routine microsampling equipment

Noninvasive tissue oxygenation monitoring devices

Minimised circuits in helarig machines

Equipment for viscoelastic coagulation testing at thefpare (POC)
Celsalvage machines
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9 Infusion chairs
9 Laboratory devices

9 Software

3. Providng hospitalfacilities for PBM

Most PBM modalities came applied during hospitalisatioparticularlythose grouped under the second
and third pillar of PBM. However, routine detection and treatment ofquerative anaemia and
coagulation disorder requires dedicated space on hospital sites. This includienpatceptionwaiting
areas and treatment rooms. Therefore, the Subcommittee should ensure public hospitals with PBM
programmes have dedicated premises.

Noan=

Enabling PBM includes the standard provision of:

9 Patient reception and waiting areas fevgeeative/prlospitalisation optimisation
9 Treatment areas for pyperative/praospitalisation patient optimisation

5.3.3 Organisation andFundingof PBM

Hficient, effective and responsivlealthcare servicesequireappropriateorganisation andinancing
Specific organisational and funding needs for PBM

1. Creating a template for the Hmospital PBM organisation

A national template for the irhospital PBM organisation needs to be developed using the available

workforce, equipment and facilés specific to PBM. This should be done under the direction of Eath

Member State®2 K=H No  "mdi b >jhhdoo” " \i _ oc” m nk "~odq"’
and Structural Requirements Planning and Provision. This corresponds to the recommenfatmorthe

Supporting Patient Blood Management (PBM) in thes BLPractical Implementation Guide for Hospitals

Following the Kotter model for change management as an integral pathef PBM Implementation Guide

do dn " nn’ iod\gKoi$ °mm\m i A" "gdjigk \\gn \ bpd_dib
o \ h»)

The job descriptions with tasks and responsibilities for the PBM clinical lead, the PBM coordinator and the
PBM nurse coordinator as well as the recommendations for tasksarkijes nd] dgdod "n j a oc
PBM committees serve as a general direction for integrating and anchoring the PBM organisation into the
42
Directorate-General for Health and Food Safety

Health Programme
2017



EUROPEAN COMMISSION

cjnkdo\lgn%¥% j g m\ g dseg8.6hppendixe\J ondj\ i \dop \ maimp » ¢ mamoc
committee).

2. Funding irhospital PBM organisatioand its clinical implementation

The evidence clearly demonstrates the cadtectiveness of PBM programes, generatingmultiple
returns of investment within shortto mid-term planninghorizons(24, 30, 138, 169, 170). The significant
reduction and preemption of blood component utilisation, related laboratory wahkd numerous pre-
intra- and posttransfusionservicesallows immediate reallocation diinancial resourceslready
budgeted andprovidedfor within the publichealth system(66, 67, 169, 171, 172). Howevergven under
suchfavourablepreconditions, theeallocationof availablefunds may need to be authoried and
stipulated by NAs.

Based omproposalsproducedby the Task Force for the Allocation and the Management of PBM
Transformation Funds, the Steering Committee should securentieessary resourceghe provision of
financial meango build the irhospital PBM structure and organisatiagnalsoin line with thechange

managementrecommendation®f the PBMimplementationGuidenamelyto®ch k j r " m oc . K

3. Developng areimbursement scheme fodPBM services during there-hospitalisationphase

Most PBM treatment modalities are providedramurally, i.efor hospitalised patientsRelated ostsare
accounted for by the hospital and reimbursed by the public health insurance system. Hoviidlxer,
effective correction ofanaemiag a measure representing the'Jpillar of PBMn elective surgery patients
is required several weeks ahead of tlietendedprocedure. In terms of adequate reimbursemetitis
poses a structural challenge in many health systems of Bd Member Sttes. Therapeutic measures
performed by hospital departmentabove a certain number aflayspriortoo ¢ ©  k \hospitalizamm %2
(e.g.more than five days in Germanyre not reimbursed byhe public health insuranceTherefore, these
patients wouldseek extramural care andee their general practitioner or familgoctor to get their
anaemiatra o~ ) Cjr g m' b i "m\g km\~ododji mn \m
operative anaemia, because their standard reimbursement scheme isufficient to coverthe treatment
cost.
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STRUCTURAL PROBLEM:
Partly extramural care, Mostly
not adequatly reimbursed intramural care
within public health structure
A A

| B | |
1st Pillar 2nd Pillar 3rd Pillar

Harness &
Minimise Op;":.g'_e
blood loss l:o;ical
g 'ceding reserve of
anaemia
h_;4_J

Perioperative multidisciplinary multimodal patient-specific team approach

Figure7. Three pillar PBM concefdadapted from(163, 173))

To close this gapit seems necessary to develop appropriate reimbursemehestes forfully integrated
PBM services during the pleospitalisation phaseThis may fall under the responsibiligf the Task Force
for the Development of PBM Reimbursement Schemeder the supervision of the National PB3teering
Committee

5.3.4 PBMcommunication

<A"N"jm_dib o0oj oc®™ RCJ%n M bdj i \spouldugearibdern aj m @p mj k°
communication methods and technologies to support leadership and advoca@pfomurity

engagement and empowermenf.ommunication for public health shtslimprove health literacy and

status of individuals and populations. It must also enhance their capacity to access, understand and use
information to reduce risk, prevent disease, promote hegdiind utilise health serviceg174).

Ensuring PBM specific communication to both health professionals and the public at large

In terms of its multtmodality and multiprofessionalism, PBM is a rather complex concept. To move more
quickly from policy to practice, the general public, and mon@ortantly many health professionals,

including both irhospital cliniciansgeneral practitioners, and health administrators need to be

familiarised with this practice. Therefore, to accelerate the dissemination and sustainable implementation

of PBM, NA& might spedically target the professionahudiences. Education is needed on the role of PBM

in primary, secondary and tertiary disease prevention, and on the role of transfusion avoidance in

' pVo mi\mt _dn \n> km q iodijti) Ocg INompide\i ididmp
oc dm \ b-portalsd Pres$aelgases, circulars and statistical briefs as well as symposia sponsored

by the MoH should also be considered.
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The general public could keddresseco ¢ mj pbc oc ™ Hy Cdan* W4 d ° k% o,dbgti o mj i
also indirectly through press releasdsaflets, flyersand posterscould be distributedn hospitals

medical practicesand other public health institutions.

Oj dhkmjg" ¢ \V\goc gdo m\~t ji oc™ ]pm_"i \Vi_ \qgjd
address the public. This could be organised as a concerted action of NAs around the world.

Noan=

NAs might provide the following communication contents and channels:
PBM webpage section for patients, health professionals and health administrators
PBM online courses for health professionals

PBM and anaemia management fact sheets
PBM alert systems faalth professionals
PBM press releases and other PR activities

See 7.1 Appendix LList of PBMelated welinks (last access: 13/04/2016)

A key document to be electronically providadd communicated by NAs and patient advocacies is a PBM

fact sheet to educateanaemic patients angbatients undergoing surgery or any other procedure with a
potentially clinically significant blood loss. Thisevidefjcé n~ _  _j "ph i o nctegnpsgo. pn°
educate patients on PBM treatment modalities. This enables and empowers patients to reach a fully
informed consent with their treating physicians before the intervention

NAs should provide and distribute a PBM fact sheet for anaamscapalipatients planning to undergg

procedure with the risk of a potentially significant blood loss. This enables and empowers patien
fully informed consent with their treatinggags before the intervention.

5.3.5 PBMresearch

Di don npkkjmo di dhkmjqgdi b o c Officé fprEgap®dmphasisesc ~ \ g o c
°Current research is designed to enhance the role of the patient in reducing safety risks within three

priority themes of blood transfusion, hospitalfeéctions and hand hygiene. In addition, a fourth theme is

oj dhkmjg™ ~jhhpid?\ od[175). Repeardimfliesthat BBMmighthavw®ai _j g mn
significantrole in improving outcome throughredudng the exposure to transfusiorthus redudng the risk

of TTland also hospitatacquired infectiong104-107). Due to the multimodality and mult
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professionalism of PBM, more researotight beneeded to answer more specific questions and close
evidencegaps.

Rdoc oc” ?=<> “~jhhdnndjidib <Ceodinatidhosfflati@naland H\ i \ b h
International PBM Research Efforts, the NAs are in a good position to monitor clinical and scientific

progress to improve evidene@formed PBM policy makin@y supporting research, the NAs are also in

line with the recommendons from the 2011 WHGIobal Forum for Blood Safety: Patient Blood
Managementto conduct and fund RCTs, to make metaalyses, to make current evidence available

through desk research, and to translate research into pracffgsee5.3.1 Assuring gvernancefor the

national dissemination and implementation of PRM

PBM related research topics include but are not limited to

1. Population health and risks:
Anaemia occurrence and risk factors (age, gender, social factors, nutrition, behaviour)
Iron deficiency and irodeficiency anaemia
Antithrombotts use and bleeding risk surgery
Transfusionoutcomes and alternatived i  °j g mgj jf > _» k\lod i o bmjpkr
diseases with transfusion)

2. Techniques and technologies
Surgical techniques to miniize bleeding
Technologies to minimize other iatrogenic blood loss (e.g-inwasive methods for measuring
anaemia and oxygenation and circulation)
Next generation volume expanders

3. Direct and derived effects of PBM implementation:
Impact onLOS jnfection,mortality and readmission
Reduction ofron deficiency ancinaemia prevalence
Improvement of QoL, functional ability andelf-carein connection with PBM.g. after surgery in
the elderly
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6 Summary Tableof the EU-PBM Strategy to Help National
Authorities to Disseminate and Implement PBM in
Hospitals across the EU

Following the template of the WHO Europe, tablsummarizes 10 essential public health operations
(EPHOSs) split into three groups, namely service intelligence, service delivery and service enabler in
connection with PBM.

Each EPH@ontains apackageof activitiesthat can be pursued and/or supported ByAs to disseminate
and implement PBM in their respeati health systems and hospital.

Theasterisksbehind each activity indicate whether the NA should consider the facilitation, information,
recommendation, incentives, control/inspection, legislatioardgorcementin connection with the
described activity.

Table5. Summary Table: EBBMStrategy to help National Authorities to disseminate and implement PBM
in hospitals across the EU

Essential Public Health Operation (EPHO)

Activity

Facilitation
Information
Recommendation
Incentives
Control/Inspection
Legislation
Enforcement

A Intelligence

Continuously collect patient level data on anaemia, transfus
outcome to measuaad guide the implementation of PBM as
standard of care

1 Mandate the collection of basic key performance indice
(step 1)

1 Recommend and support the collection of advanced
performance indicators (step 2)

1 Recommenand support the collection of comprehensiv
performance indicators (step 3)

Aggregate collected data for continuous benchmarking, an
and feedback to health care providers

a7
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Recommend theonitoring and flagging of too liberal blood
component utilisation to prevent health hazards

Mandate dosdependent outcome monitoring in transfused
patients

1 Nontransfusion transmitted infectious adverse reaction
(nosocomiand others)

1 Noninfectious adverse reactions

1 Mortality

Gche gihcnilcha il bi mjcn
utilisation data

Activity

B Service

Create a framework of clinical and academic key opinion le
translate the findings from national/European PBM surveille
monitoring data as well as from newly emerged scientific e
into practice improvement

Develop information and education materials for clinicians,
and safety managers and hospital administrators

Create a framewatk raise public awareness about PBM be

Create a framework and develop contents to inform, educal
empower patients and higgk groups that might benefit from
PBM.

1 Mandate comprehensive patient education on trod REKe
modalities, including potential immediate and delayed
adverse events

Facilitation

Information

Recommendation

Incentives

Control/Inspection

Legislation
Enforcement

1 Mandate comprehensive patient education on the risks
transfusion therapies including altrarsfusion transmitte
infectious risks (immunological/TRIMyratifectious or
physiological risks, all known dbapre pathogenic risks,
and the potential existence of unknown-thonoe
pathogenic risks

Proeactively link PBM stakeholders to maximise benefits

Support and pursue the idea of a World Anaemia Day

Take iron deficiency armh deficiency anaemia awareness
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measures

Create a sense of urgency for PBM as a new ebiaseate
standard of care through professional training and educatio

Alert general practitioners of the importance of anaemia .

management

Routine early pmperative detection and correction of anae

Routine early paperative detection and correction bleeding
disorders

Timely identification of peperative bleeding, its cause and
immediatecorrection

Standard use of viscoelastic coagulation testing and targete
therapy in bleeding patients

Apply PBM modalities in cancer patients for the improveme
QoL

Stimulate erythropoiesis in chronically ill patientsetotre
transfusions

Apply PBM modalities in patients with chronic heart failure
improvement in fatigue and physical performance

Avoid excessive phlebotomy

Mandate a singlenit transfusion policy

CPOE systems policy

<o”cn | _aof [l fs nb_ bimjcn

Activity

Facilitation
Information
Recommendation
Incentives
Control/Inspection
Legislation
Enforcement

C Enabler

Create and Institute a National PBM Steering Committee ut
authority of the MoH

Establish a muftirofessional PBM Guidelines and Standards
Committee
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Establish a National PBM Data Collection, Benchmarking
Analytics Committee

Create a Subcommittee for PBM Human Resources and S
RequiremenRlanning and Provision

Create a Subcommittee for the Proposition and Coordinati
National and International PBM research efforts

Create Task Forces for the Allocation and the Managemen
Transformation Funds andiexelopment of PBM
Reimbursement Schemes

Ensure PBM related communication

Provide sufficient PBM workforce

Provide PBM job descriptions and recruitment plan

Provide sufficient PBM education

1 Undergraduate PBM education (nurses, physicians an
health professionals)

1 Postgraduate PBM education (nurses, physicians and
health professionals)

1 PBM exchange programs for clinicians (HOPE progra

Introduce PBM clinician certification program

Introduce PBM hospital accreditation program

Provide necessary equipment and technology for PBM

1 Routine microsampling equipment

Noninvasive tissue oxygenation monitoring devices

1
1 Minimised circuits in helarig machines
1

Equipment for viscoelastic coagulation testing at thefp
care (POC)

Celsalvage machines

Infusion chairs and equipment for the administration o
haematinics

1 Laboratory devices

1 Software

Provide hospital facilities for PBM

I Patienteception and waiting areas forqperative/pre
hospitalisation patient optimisation

1 Treatment areas for poperative/prbospitalisation
optimisation
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Use and nationally adapisting templates for thehiospital PB
organisation

1 Systematically identify PBM target hospitals

i Use a validated PBM implementation methodology

Organise reallocation of funds and resources towards PBM

Provide funds for the PBM implementation

>fim_ a[j \V_nqg__h jlipcnr_I
preop anaemia management and patient preparation

(Co)finance the (Joint European) multidisciplinagyie@&ies
development and continuous guidelin@galeation process

Provide PBM webpage sections for patients, health profes
and health administrators

Provide PBM online coursdsdaith professionals

Provide PBM and anaemia management fact sheets

Provide PBM alert systems for health professionals

Provide PBM press releases and other PR activities

Conducstudies on PBM related issues regarding

1 Population health and risks

1  Techniques and technologies

 Patient outcomes

1  Costeffectiveness

Fund the conducting of such studies

Use the nationally available PBM data (see EPHO1 and 2)
population based studies
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7 Past andCurrent PBM Activities ofNAs in the Developed
World

The leading country with NAs proactively supporting PBM is Australia with the Aust€dimmission on
Lp\V\gdot Vi _ N\a ot di C'\'goc >\m #<>LNC>$%$"' oc
Departments of Health (JDoH) taking on their responsibilities. The ACQSHC has declared PBM a top
national priority. The NBA has made theghsination and implementation of PBM one of their core
responsibilities, with a comprehensive set of electronically accessible information and educational
instruments and materialsThese include a series of six PBM guidelines developed under the oveo§ight
the NHMRC, covering massive bleeding,-ppgrative, intensive care, medical, obstetrics and maternity,
neonatal and paediatric setting3.he DoHs of all Australian Jurisdictions have made available PBM
information and materials for health professiots administrators and patients.

In 2011, the Advisory Committee on Blood Safety and Availability (ACBSA) in the United States (US)
organised an expert meeting under the auspices of the Department of Health and Human Services
(USDHHS) to address tpetential role of PBMhttp://nih.granicus.com/ViewPublisher.php?view_id=22)
The USDHHS began collecting data on the penetration of PBM across the Utsii8laod Collection
and Utilization Survey Report (2011) dedicatedectionto PBM.

Within the EU, the NAs cfome EU Member Statebave taken actionreflecting resolution WHA63.12.

Austria

Several years before resolution WHA63.12, the Austrian Federastyy of Health tad already initiated
activities that led to a heightened awareness of MBIn 2003,it issued a call for tender to conduct the

first prospective observational Austrian Benchmark Study on Blood Utilisation across randomly selected
public hospitals. This initiative was a landmark effort that not only confirmed the high prevalefic

extreme interinstitutional transfusion variability for matched elective surgical patients, but was also the

rimg_¥n admno nop_t oj | p\Viodat oc”™ m g\od”, dhk)\
94) Oc” m npgon ncjr  _ oc\o 42)/r ja \gg om\inapnd
\i\>hd\ \i _ ]19gjj_ 9gjnn'" \i_ oc” ~gdid~rd\i¥n ocm n

important findings laid the foundations for AB. To study the effect of the first Benchmark Study on
blood utilisation, the Austrian Federal MoH funded a foHoprstudy that included the same hospitals with
approximately the same number of elective surgical patients and the same indications.

Denmark

The Danish Health Authorities run the Danish Transfusion Database, in which utilisation of blood

components is bench marked between hospitals and regions. In 2014, the Danish Health Authorities
published the first GRADIEased transfusion guideline (NatiahKlinisk Retningslinje for blodtransfusion

af 19. Juni 2014(176)). It highlights the lack of eddence forbeneficial health effects of liberal
om\inapndji \i_ nom nn n oc i ~ _ ajm apopm K=H)
as recommended in this report (e.g. transfusion rates & index;tpaasfusion haemoglobin) and a

52

Directorate-General for Health and Food Safety

Health Programme
2017



EUROPEAN COMMISSION

subcommittee has defined that it should done on a national level, per region, hospital and for selected
surgical procedures by means of the Danish Transfusion Database. The five regions in Denmark

responsible for running the public hospitals have launclaecbmmon quality improvement initiative in

-+,0 ~\gg _ °K\Vod io =gjj_ H\Vi\b h io di oc” ?\id
guidelineadherent transfusion practice, improved perioperative bleeding control and preoperative

anaemia managemet is endorsed.

Italy
In 2013, inder thenational program of seHsufficiency for blood andloodproducts, theMinistry of

Health issued the recommendation tlefine and promote the application of multidisciplinary evidence
based approaches, to improymtient outcomes in a sustainable way by means of maintaining
haemoglobin concentration, optimisingémostasis and minimizing blood loss. To identify patients at risk
of transfusion, and to define plans for their clinical management (patient blood mameay#) to reduce or
eliminate the needor allogeneic transfusion, andducing related risks and costfGazetta Ufficiale

della Repubblica Italianay. 292 del 13 dicembre 2013Ministero della Salutedecreto 29 ottobre 2013
Allegato A.

In 2014,the Ministry of Health issued the following recommendatidgndgr f pcdcpcl ac rm r |
surgical diagnostic and therapeutic pathways with major transfusion impact, during 2013, the Centro

Nazionale Sangue (National Blood Centre), initiated togethtr technicalscientific collaborations, a

national project for the promoting of the implementation of multidisciplinary and multimodal approaches

to the patient blood management, by identifying patients at risk of transfusion (particularly in elective

surgery patients) and defining management plans to reduce or eliminate the need for allogeneic

transfusion by means of a) maintaining haemoglobin concentration, b) optimising haemostasis and where
applicable, c) minimizing blood loss. The development ofgit@ project in orthopaedic surgery is
cvncarchbh rm ¢ p GazzatdUficiale della Repupblie Itdiand 2@85@iel 14

novembre 2014 Ministero della Salutejecreto 24 settembre 2014 Allegato A Inthe same yearthe

National Blood> " i om™ #>" 1 o mj IVYudj i\ g N2o\bgpt » 'k ndji bdno\dh\ o\  o_
Instituto Ortopedico RizzqBologna) and at thé\zienda Ospedalierniversitaria PisanaStarting in the

field of major elective orthopaedic surgery, the program promotes the implementation of multidisciplinary

and multimodal PBM approachéscluding theearly identiication and management gpatients at risk of

transfusion

In 2015, the Ministry of Healthissued the following decree\ G | mpbcp rm npctclr _t mg
specific programs (PBM) are defined and implemented in our national territory, with particular reference to

the preparation of patients for elective surgical treatmtenbased on guidelines to be issued by the

L_rgml _j @ mmb Aclrpc rm ~¢c clbmpqcb u(@Gazéttgl qggv Kk
Ufficiale dela Repubblica Italianaj. 300 del 28 dicembre 2015, Ministero della Salutecdeto 2

novembre 205, Art.25 (5).

According to the emise of the National Program for Plasma and Plasma Derivatives for 2Q0&0, a
om i _ di D ofbligwting tthenadgptjomof pulécies and%atient blood management (PBM) aimed
at implementing methods and toolotensure the appropriate managemetwyth organizationally and

clinically,of the individual patient's bloodn orderto improwe outcomes (Gazzetta Ufficiale della
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Repubblica Italianay. 9 del12 gennaio 2017 Ministero della Salute, Decreto 2 diciem!2@16, Allegato
A.

United Kingdom

In 2013, the National Health Service (NHS) in England conducted a survey in all NHS Trusts in England on
oc dm km k\'m  _i "nn ajm K=H \i_ oc dm “pmm io \”~od
official webstes now has a full section on PBM and anaemia management with educational material,
algorithms and toolkits for health professionals. The site aldters information for patients(177). The

National Health Services Blood and Transplant (NHSBT) currently employ a clinical director for PBM. The
pi do¥%n nk > ~d\ g -VdeptPrpoperative Anadémia ®rojéct, Whierena large working group

from trusts in theNorth West of England drive the implementation of pop anaemia management in

every day practice. Pilot sites are in the process of implementing pathways based on regional algorithms
(178). A PBM measuring tool is being implemented in two of the participating hospitals. Clinical
Commissioning Groups (CC®HS organisations set up by the Health and Social Care Act in 2012 to
organise the delivery of NHS services to the publare discussing largescale commissioning and design

of anaemia management pathways with the Greater Manchester Elective Orthopaedic group. Bolton Trust
has developed an Anaemia Management in Primary Gathway(179).

Oc” I VodjiVNg =gjj_ Om\i napndjwereprepaned bllowing thédruturk = H m"
of Blood Tran&usion Conference. The recommendations are supported by NHS and NHSBT. On its website,
the Joint United Kingdom Blood Transfusion and Tissue Transplantation Services Professional Advisory
Committee (JPAC) features a section on P@BD).
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8.1 Appendix 1- List of PBMrelated web-links (last access: 13/04/2016)

Table6. List of PBMrelated weblinks

National PBMugdelines

PBM programmes amttiatives ithe publicector

Australian Commission on Quality and Sa

http://www.safetyandquality.gov.au/najpimaities/pbm

Australia of Health Care collaborative/
https://www.health.qld.gov.au/clmiaetice/guidelines
Australia Queensland procedures/patiesafety/bloognanagement/bloed
product/default.asp
. . https://bloo@delearning.org.au/course/pablrdd
Australia South Australia managemenbbm/
https://www?2.health.vic.gov.au/hcspitdhealth
Australia Victoria services/patieware/specialitgiagnostics
therapeutics/bloadatters
. . http://ww2.health.wa.gov.au/Articles/N_ R/Bhimsht
Australia Western Australia Managemenrtoolstemplatesandresources
Europe European Union Patient Blood Managemg http://www.euroggbm.eu
Italy Centro Nazionale Sangue, Ministero della http://www.centronazionalesangue.it/notizie/Abétieet

management

United Kingdom
Teaching hospital wRBM

Austria

National Health Service

grammes

Kepler Universitatsklinikum lAostria

http://hospital.blood.co.uk/pasientices/patiefiiood
management/

https://www.kepleruniklinikum.at/versorgung/kliniken/4
esiologiaindintensivmedizin/wiebefruns/

Germany

Universitatsklinikurmankfurt

http://www.kgu.de/klinfkestitutezentren/eirafitungen
desklinikums/kliniken/zaw/anaesthesieioigiesivmedizir
undschmerztherapie/forschung/patitodd
management.html

http://www.patientbloodmanager.de

Switzerland

University Hospitaiirich

http://www.anaesthesie.usz.ch/fachwissen/seiten/pati
bloodmanagement.aspx

United States

Eastern Maine Medical Center, Bangor, M

https://www.emmc.org/PatBlobdManagement.aspx

United States

Englewood Hospital and Medical Center,
Englewood, NJ

https://www.englewoodhospital.com/ms_bloodless_h

United States

PBM éundations

IFPBM

ANEMO

Johns HopkirtospitalCenter for Bloodless
Medicine and SurgéBgjtimoreMD

International Foundation for Patient Blood
Management

Societiesnstitutiongind retworksvith aPBMFocus

Anaemia Working Group ltaly

http://www.hopkinsmedicimgghdoodless_medicine_surg

http://www.ifpbm.org

http://www.anemo.it
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http://www.blood.gov.au/pbm-guidelines
http://www.safetyandquality.gov.au/national-priorities/pbm-collaborative/
http://www.safetyandquality.gov.au/national-priorities/pbm-collaborative/
https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/patient-safety/blood-management/blood-product/default.asp
https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/patient-safety/blood-management/blood-product/default.asp
https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/patient-safety/blood-management/blood-product/default.asp
https://bloodsafelearning.org.au/course/patient-blood-management-pbm/
https://bloodsafelearning.org.au/course/patient-blood-management-pbm/
https://www2.health.vic.gov.au/hospitals-and-health-services/patient-care/speciality-diagnostics-therapeutics/blood-matters
https://www2.health.vic.gov.au/hospitals-and-health-services/patient-care/speciality-diagnostics-therapeutics/blood-matters
https://www2.health.vic.gov.au/hospitals-and-health-services/patient-care/speciality-diagnostics-therapeutics/blood-matters
http://ww2.health.wa.gov.au/Articles/N_R/Patient-Blood-Management-tools-templates-and-resources
http://ww2.health.wa.gov.au/Articles/N_R/Patient-Blood-Management-tools-templates-and-resources
http://www.europe-pbm.eu/
http://www.centronazionalesangue.it/notizie/patient-blood-management
http://www.centronazionalesangue.it/notizie/patient-blood-management
http://hospital.blood.co.uk/patient-services/patient-blood-management/
http://hospital.blood.co.uk/patient-services/patient-blood-management/
https://www.kepleruniklinikum.at/versorgung/kliniken/anaesthesiologie-und-intensivmedizin/wir-ueber-uns/
https://www.kepleruniklinikum.at/versorgung/kliniken/anaesthesiologie-und-intensivmedizin/wir-ueber-uns/
http://www.kgu.de/kliniken-institute-zentren/einrichtungen-des-klinikums/kliniken/zaw/anaesthesiologie-intensivmedizin-und-schmerztherapie/forschung/patient-blood-management.html
http://www.kgu.de/kliniken-institute-zentren/einrichtungen-des-klinikums/kliniken/zaw/anaesthesiologie-intensivmedizin-und-schmerztherapie/forschung/patient-blood-management.html
http://www.kgu.de/kliniken-institute-zentren/einrichtungen-des-klinikums/kliniken/zaw/anaesthesiologie-intensivmedizin-und-schmerztherapie/forschung/patient-blood-management.html
http://www.kgu.de/kliniken-institute-zentren/einrichtungen-des-klinikums/kliniken/zaw/anaesthesiologie-intensivmedizin-und-schmerztherapie/forschung/patient-blood-management.html
http://www.patientbloodmanager.de/
http://www.anaesthesie.usz.ch/fachwissen/seiten/patient-blood-management.aspx
http://www.anaesthesie.usz.ch/fachwissen/seiten/patient-blood-management.aspx
https://www.emmc.org/Patient-Blood-Management.aspx
https://www.englewoodhospital.com/ms_bloodless_home.asp
http://www.hopkinsmedicine.org/bloodless_medicine_surgery
http://www.ifpbm.org/
http://www.anemo.it/
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AWGE Areemia Working Group Espana http://softwarecorp.es/awgeportal
AWGP Areemia Working Group Portugal http://www.awgp.pt

German PBM Network

University Hospital Frankfurt

http://www.patientbloodmanagement.de

Network for the Advancement of Transfus

EORTC

NATA Alternatives http://www.nataonline.com
SABM Society for the Advancement of Blood http://www.sabm.org

Management

Societies, institutions and networks with a focus on anaemia management

European Organization for the Research g
Treatment of Cancer

http://www.eortc.org/investigators/guidelineglédetines

KDIGO

Selected transfusion guideli

Denmark

nes including sections on PBM

Clinical Practice Guideline faeiia in
Chronic Kidney Disease

Sundhedsstyrelsen:
National klinisletningslinje om indikation fo
transfusio med blodkomponenter

http://kdigo.org/home/guidelines/anienska/

https://sundhedsstyrelsen.dk/da/udgivelser/2014/~/m¢
1EA90C15E4A97B9E786D2850B3664.ashx

France

Haute Autorité de Santé; Agence national
sécurité du médicamexttdes produits de
santé: Recommendation de bonne pratiqu
Transfusion de globules rouges homologu
produits, indications, alternatives

http://www.has
sante.fr/portail/upload/docs/application/pdf/2015

02/transfusion_de_globules_rouges_homologues_
prodiits_indications_alternativegecommandations.pq

Italy

Italian National Blood Centre;
Recommendations for the implementation
Patient Blood Management programme.
Application to elective major orthopaedic
surgery in adults

http://www.bloodtransfusit'scarica.aspx?tipo=A&id=0(
22&riv=000106

United Kingdom

Transfusiomedicine societie

Joint United Kingdom (UK) Blood Transfus
and Tissue Transplantation Services
Professional Advisory Committee

s, transfusienvicesind related institutionsth PBMactivities

http://www.transfusionguidelines.orginthgtusion
committees/nationaloodtransfusiorcommittee/patient

blaod-management

AABB American Association of Blood Banks http://www.aabb.org/pbm/Pages/default.aspx

. . http://www.transfusion.com.au/transfusion_practice/p
ARCBS Australian Red Cross Blood Service lood_management
ISBT International Society for Blood Transfusior http://www.isbtweb.org/worgagies/clinicatansfusion/
SIMTI Italian Society of Transfusion Medicine ar hito:/ww. simti it/

Immunohaematology
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http://softwarecorp.es/awgeportal/
http://www.awgp.pt/
http://www.patientbloodmanagement.de/
http://www.nataonline.com/
http://www.sabm.org/
http://www.eortc.org/investigators/guidelines/eortc-guidelines/
http://kdigo.org/home/guidelines/anemia-in-ckd/
http://www.transfusionguidelines.org.uk/uk-transfusion-committees/national-blood-transfusion-committee/patient-blood-management
http://www.transfusionguidelines.org.uk/uk-transfusion-committees/national-blood-transfusion-committee/patient-blood-management
http://www.transfusionguidelines.org.uk/uk-transfusion-committees/national-blood-transfusion-committee/patient-blood-management
http://www.aabb.org/pbm/Pages/default.aspx
http://www.transfusion.com.au/transfusion_practice/patient_blood_management
http://www.transfusion.com.au/transfusion_practice/patient_blood_management
http://www.isbtweb.org/working-parties/clinical-transfusion/
http://www.simti.it/
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8.2 Appendix 2- List of specialities known to be high blood users

Over the last three decades a number of studies have described how transfusions of blood components
are distributed across patient age groups, international classification of disease codesdd@&s), and
specialities and utilized for surgical patients, respectiveljhis section summarises the frequency of
utilization based on thse categories

9 Transfusions by age group
The literature shows that approximately half of all Red Blood Cell (RBC) transfusions are used in the age
group >65 years (tabl&’) and the ratio is growing due to current population dynam(tg1, 181). A cross
sectional study conducted by Vamvaka$ al. looked at all residents of a United States county who
received transfusions from 1989 to 1992. The incidence of RBC transfusion was 42.9 units / 1,000
population per year and varied from 12.1 units in those less than 41 years old compared to 254t2 in
those older than 65 years. Patients over 65 years old represented 54.3% of all patients transfused,
receiving 53.3% of all RBCs transfus€i82). Wells et al. conducted a population based prospective
observational study on RBC transfusion ovent14 day periods in October 1999 and June 2000. The 18
National Health Service (NHS) hospitals in north Endlamcdduded in the study, showed the age group >70
years received 47% of the 9,774 RBC transfusions. A further population based study by Calairire
Western Australia, with a total of 50,605 RBC units transfused during the financial year 2001/2002,
showed a rate of 47.9% for the same age grop83, 184). A similar population based study, conducted
in the Danish county of Fuenen, showed patients >70 years received 55.4% of 25,553 RBC transfusions
(185, 186). A database analysis from Finland by Palo et a@icluding all transfused patients from four
university and five central hospital districts (managing 63% of Finnish inpatient episonfegp02 and
2003, showed that 51.6% ofall transfusion recipients were over 64 years of ag&87). A population
based crosssectional study was conducted for all-lmospital RBC transfusions in the German federal
state of MeckénburgPomerania in 2005. Of all transfusions, 62.1% were given to patients 65 years of
age or older(181). The PROTON study by Bork&atven et al., covering 28% of the total blood use in the
Netherlands from 1996 to 2005, showed #i recipients of 65 years and older received 57.6% of RBCs
(188).

Table7. Red blood cell (RBC) utilisation by-alge patient groups

‘ Country or region ‘ Year(s) of data collection Patient age (years) | Share of RBC transfusionﬁ

Vamvakas et g1182) USA 19891992 >65 53.3%

Wells et a(183) north England 1999, 2000 >70 A47%

Cobain et a[184) Western Australia 2001-2002 >70 47.9%

Titlestad et a(186) Fuenen, Denmark 2002 >70 55.4%

Palo et a(187) Finland 2002-2003 >64 51.6%

Greinacher at@g1) Germany, Mecklenby 2005 >64 62.1%

Pomerania
BorkenRaven et a188) Netherlands 1996-2005 >64 57.6%
'wells at al. use in the lbrEgghmha pradrétrh tchfe Bwogldamd i sineorged)yr aphi ca
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The overall analysis, of these and a number of other studies, shows that current population dynamics in
most developed countries will lead to an increasing demand for RBC transfusions in thegelgatient

group if transfusion patterns remain unchangétiz1, 181, 189). This is supported by another study from
BorkentRaven et al. They developed mathatical models to predict the demand for RBC units in the
Netherlands. One model is based on demography only and predicts an increase of 23% in RBC demand
from 2008 to 2015. The second model, however, incorporates trends in clinical RBC use based on what
tc™ \'pocjmn ~\gg _ °jkodh\g jm m nomd”~o  _ J]gjj_ pt
same period (190). The impact of the oldhge patient group on blood utilisation is also clearly
demonstrated by Ali et al. with computerised data collection on all potentialfansfused patients
coveringy70% of all blood usage in Finland. The dafor the period from 2002 to 2006, show 70to 80-
year-olds had an eightfold higher RBC consumption than £040-yearolds (191).

9 Transfusions by ICD codes
The Dutch PROTON study, with 290,043 transfused patients, analysed the utilisation of 2,405,012 blood
components (1,720,075 RBCs) by ISDprimary discharge diagnose$188). A similar study was
conducted in 45 hospitals in central Ontario from September 1991 to August 1992 with approximately
26,800 transfused patients who received a total volume of 101,116 RRC32). The population based
study conducted in the Danishoanty of Fuenen captured 25,553 RBCs transfusions by-10xodes
(185, 186). These studies show that approximately three quarters of all RBC transfusions were used in
patients of five main groups of ICD diagnoses (IGDists at total of 19 main groups and ICG20 a total
of 22 main groups): neoplasms, diseases of the alatory system, diseases of the digestive system,
injury, poisoning and other consequences of external causes including trauma, and diseases of the blood
and blood forming organs (tabl8).

Table8. Red blood cell (RBC) utilisation by ICD code

ICD diagnosis, main group Chiavetta et g192) BorkenRRaven et a(188) Titlestad et a(185, 186)
Canada Proton Netherlands Fuenen/Denmark
ICDB9 ICD9 ICDB10
(1991-1992) (1996:2005) (2002)

Neoplasms 26.7% 22.2% 25.7%

Diseases of the circulatory system 16.2% 21.5% 14.5%

Diseases of the digestive system 17.9% 9.8% 15.5%

Injury, poisoning and other consequences of external| 13.4% 10.5% 9.7%

(incl. trauma)

Diseases of the blood and biaydching organs 4.9% 8.6% 11.1%

Diseases of thmusculoskeletal system and connective 5.4% 5.3% 3.5%

tissue

Diseases of the genitourinary system 3.8% 3.8% 3.2%

Pregnancy, childbirth (and puerperium) 2.3% 3.7% 1,5%

Symptoms, signs anetiéifined conditions - 3.3% 3.3%

"'n the original article the wording fipotentiallyodo is used but not e
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Diseases of thespiratory system 2.9% 2.4% 2.9%
Infectious and parasitic diseases - 1.3% 2.0%
Endocrine, nutritional, metabolic, immunity diseases | - 1.1% 1.8%
All other diagnostic categories 6.5% 6.5% 5.3%

100,0% 100,0% 100,0%

The database analysis from Finland, by Palo et al., captured the number of transfused patients and the
combined number of transfused blood components (RBCs, platelets and FFP) 11y IGides(187). In
general, this analysis did not differentiate by the type of component. However, for malignant diseases of
the blood and bloogforming organs (C84C96) as a subgroup of neoplasms (main diagnostic group Il of
the ICD10 system), the utilisatia of each type of component was singled out with 7.4% for RBCs, 46.2%
for platelets and 3.0% for FFP. These data indicate that the large majority of RBCs utilised in patients with
neoplasms might be in the group with solid tumours rather than haematoldgizalignancies. This
distinction is important, because patients with solid tumours, as the primary diagnosis, often require
surgical procedures with specific PBM measures.

9 Transfusions by broad categories by operations or procedures
Chiavetta et al. cajured 101,116 RBC transfusions by broad procedure category according to the
Canadian Classification of Diagnostic, Therapeutic, and Surgical Procedures (CCP), a classification system
used in Canada until 2004192). Three of the first four categories involve visceral/abdominal, cardio
thoracic and orthopaedic surgeries, but the study does not specify and quantify the interventions.

Table9. Relative numbers of RBCs transfused by operations or procedures

Chiavetta et g1192)

CanadaCategories by Canadian Classification of Diagnostic (CCP) 1991-1992
Digestive system and abdominal region 20.1%
Cardiovascular system 15.8%
Diagnostic and therapeutic procedures 15.2%
Musculoskeletal system 14.7%
Haemic and lymphatic systems 4.3%
Respiratory system 3.6%
Female genital organs 3.3%
Urinary tract 2.6%
Male genital organs 2.3%
Nervous system 1.9%
Cbstetric procedures 1.5%
Cther 1.8%
no procedures 12.9%
Total 100.0%

The database analysis from Finland, by Palo et al.,, captured the combined number of all blood
components including RBCs, platelets and FFP (a total of 137,530 units in 2003 and 127,286 in 2002)
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used for patients undergoing operations. Thhordic MediceStatistical Committee NOMESCO)
Classification of Surgical Procedures (NCSP) (version 1.7) of the Nordic Centre for Classification of Health
Care was used187). Again, three of the first four categories involve visceral/abdominal, cati@vacic

and orthopaedic surgeries. However, the ranking is different from the Canadian study by Chiavetta et al.;
this is because all blood conmments are accounted for, not only RBCs.

Tablel0. Relative numbers of blood components (RBCs, platelets, FFP) transfused by main operation

Derived from Palo et(@B7)

Finland, Categories by Nordic M&thtistical Committee (NOMESCO)

Musculoskeletal system 28.0% 26.7%
Digestive system and spleen 20.7% 19.6%
Heart and major thoracic vessels 18.7% 18.0%
Peripheralessels and lymphatic system 9.1% 9.4%
Obstetric procedures 3.5% 4.5%
Urinary system, male genital organs and retroperitoneal space 4.2% 4.3%
Skin 4.0% 4.1%
Nervous system 3.9% 4.2%
Chest wall, pleura, mediastinum, diaphragm, trachea, bronkthgs, and 5.0% 6.8%
Female genital organs 2.9% 2.5%

100.0% 100.0%

1 Transfusions by specific operations or procedures
Only two studies were identifiediving transfusion figures by specific procedures or surgical interventions.
Wells et al. (north England) showed that of all 3,982 surgically transfused RBC units, the five leading
surgical procedures were total hip replacement (446 RBC units transfusddipminal surgery (430 units
(excluding colorectal surgery)), coronary artery bypass grafting (398 units), colorectal surgery (267 units)
and urology (254 units){able11).

Tablell. Relative numbers of transfused RBCs by specific procedure

Derived from Wells et(aB3)

North England Specific procedure 1999/2000

Medicine 51.6%
Anaemia 23.2%
Haematology 15.5%
Gastrointestinal bleed 10.8%
Other 1.5%

Neonatal top up/ exchange transfusion |0.6%

Orthopaedics and trauma 13.8%
Total hip replacement 4.6%
Fractured neck of femur 1.8%
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Total kneeeplacement 1.6%
Road traffic accident 1.4%
Other 4.4%
General surgery 9.5%
Abdominal 4.4%
Colorectal 2.7%
Other 2.4%
Cardiothoracic surgery 6.2%
Coronary artery bypagsifting 4.1%
Other 2.1%
Vascular surgery 4.6%
Emergency repaiortic aneurysm 2.3%
Other 2.3%
Urology 2.6%
Transplant 1.7%
Neurosurgery 1.2%
Ear, nose, and throat 0.6%
Plastic surgery 0.5%
Obstetrics and gynaecology 6.2%
Gynaecology 3.1%
Obstetrics 3.1%
No clinical details 1.4%

In the second study, Cobain et al. (Western Australia) used diagnosis related groups (DRGs) to identify
diseases and procedures with the highest blood utilisation. Of all 50,605 RBCs transfused during the study
period, 6,991 units were used in orthopaeddRGs, 5,453 units were used in cardiovascular DRGs, 4,814

in trauma and 133 in hepatic/biliary DRGs. Other DRGs were haematology with 10,494 units, followed by
7,111 in gastroenterology, 2,760 in gynaecology/obstetrics, 2,548 in renal, 1,622 in respirakd@7 in
infection and the remainder in all other DRGs [Bable 12).

Tablel2. Red blood cell (RBC) utilisation by specific procedure or DRG

Derived from Cobain et al. [3]

Western Australia DRG 2001/2002

Medical (predominantly) 45.1%
Haematology 20.7%
Gastroenterology 14.1%
Renal 5.0%
Respiratory 3.2%
Infection 2.1%
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Surgical (predominantly) 36.0%
Cardiovascular 10.8%
Other orthopaedics 7.0%
Hip replacement 4.9%
Knee replacement 1.9%
Trauma (tracheostomy + ventilation/craniotomy) 9.5%
Hepatic/biliary 1.9%

Obstetrics / gynaecology 5.5%

all other DRGs 13.4%

1 Transfusions utilised for surgical patients
Several studies analysed the distribution of transfusions across different patient populatibaisi¢13). A
transfusion survey in 12 Central Virginia Hospitals in 1986 showed that 66% of patients transfused had
some type of surgery(193). Brien et al. conducted an audit of blood component therapy based on charts
of patients admitted over 8 months in 198®7, in a Canadian general tehing hospital. With 520
transfusion episodes and a total of 1,218 RBCs transfused, the authors showed that 56% of all units were
administered to surgical patientél94). Another Canadian study, in a 24$:d teaching hospital in March
1992, used hospital blood bank records to show that 69% of all units given were to surgical patients
(195). The study by Wells et al. showed that 40.7% of all RBC transfusions were used for surgical
indications, 51.6%or medical indications, and 6.3% for obstetric or gynaecological indicati@88). The
study from Finland, by Ali et al., found that 55% of RBCs were used for surgical diagnoses or
interventions; wereas, the remainder were used for conservative treatments. The authors did not specify
usage by surgical speciality, but found 16% of all blood was used for treatment of cardiac and circulatory
system diseases (IGO0 classes 100199) (191). The database analysis from Finland showed that 51.2%
of all blood units were 