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Foreword

In a continuing effort to reduce the massive global burden of iron deficiency and anaemia, blood loss and coagulopathy
with bleeding, the World Health Organization has developed this practical guidance on how to implement patient
blood management (PBM). PBM is a concept to address these challenges by comprehensively managing and preserving
the patient’s own blood.

This document is the result of extensive collaboration among multiprofessional and multidisciplinary international
experts dedicated to improving patient outcomes, patient safety and quality of care. Public health experts, chief medical
officers, physicians, nurses, pharmacists, hospital adminstrators, implementation experts, medico-legal experts, quality
managers, blood bank managers, information technology and clinical data management experts, and patient advocates
have all contributed to this document.

Incorporating expertise from peers working in countries where health care faces extreme resource constraints, attention
is paid to how PBM processes and structures can be embedded in the system. The aim is to reduce maternal mortality
from postpartum haemorrhage, as well as morbidity and mortality from traumatic haemorrhage, and enable more
broad-based anaemia management even when resources are limited. Using the collective experience from health
care systems where PBM programmes are well established, this guidance shows how the necessary structures and
processes can be broadly replicated to improve overall population health. This includes women’s health as well as the
clinical outcomes for the rapidly growing population segment of elderly patients, particularly in upper-middle and
high-income countries.

By looking at blood as an organ that needs to be treated with the same respect as any other organ or organ system,
the overarching goal of PBM is to improve and maintain blood health. This document explains how the public health
sector, in partnership with patient-level carers, can work to achieve this goal. It not only provides structured guidance
on PBM implementation, but also practical tools and recommendations for integrating PBM into existing health care
frameworks.

With this implementation guidance, PBM should now become part of the public health agenda for all Member States,
ensuring that hundreds of millions of individuals can benefit from this detailed, yet practical approach to improving their
blood health status. This initiative is also central to tackling health care inequities by reducing the overall burden of disease
and of costly transfusion dependency, which allows the reallocation of limited funds to where they are most needed.

rf:/ : z//%f/%.f ~#]

Dr Yukiko Nakatani

Assistant Director-General

Access to Medicine and Health Products (MHP) Division
World Health Organization
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Executive summary

Patient blood management (PBM) is a new paradigm to manage and preserve an individual’s own blood in health
and illness. The overarching aim is to ensure optimal blood health worldwide, which is the condition in which the
individual's blood performs its intended function. Impaired blood health, encompassing conditions such as iron
deficiency, anaemia, blood loss and bleeding disorders, affects more than three billion individuals globally and has
significant health and economic implications.

PBM has the potential to improve blood health for billions of individuals and to improve safety and outcomes for
hundreds of millions of patients. In so doing, it could save billions of health care dollars that could be reallocated where
needed. This guidance document underscores the critical importance of blood health and PBM for global public health.
It emphasizes the urgent need to prioritize blood health as a global public health goal.

PBM is highlighted as a patient-centred approach aimed at improving patient outcomes by managing and preserving
the patient’s own blood. It aligns with the principles of health promotion, health protection and disease prevention.

The evidence shows that PBM is associated with reduced morbidity, mortality and length of hospital stay across a broad
spectrum of populations. For health care organizations, it therefore offers significant economic benefits. Furthermore,
implementing PBM to enhance health care delivery is an ethical obligation.

To facilitate the global implementation of PBM this guidance document uses the “8-model’, a structured pathway for
complex and comprehensive system implementation in large sectors including national health care systems. This model
integrates the “3Ps’, namely health promotion, health protection, and prevention of disease and adverse outcomes in
relation to blood health and the “3Es*, namely clinical evidence, economic benefits and ethical obligation related to
PBM. It guides stakeholders through a logical sequence of actions to implement PBM as a national standard of care.
The model outlines three phases: preparing the national/jurisdictional health care system for PBM, conducting PBM
pilot projects and rolling out PBM nationally/jurisdictionally.

Additionally, the guidance document offers PBM toolkits tailored for different populations and resource levels, enabling
customization and implementation of PBM initiatives. These kits provide practical strategies and resources for managing
iron deficiency, anaemia, blood loss and coagulopathy, ensuring comprehensive care across diverse health care settings.
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Who are the intended audiences for this
guidance document?

Awareness and a basic understanding of blood health and PBM across a broad range of stakeholders and constituencies
are key to its successful implementation.

Note:

To make best use of this guidance document, readers should first familiarize themselves with the WHO Policy Brief: The urgent need to
implement patient blood management (1).

Chapters 1 and 2 are aimed at all leaders, policy-makers, enablers and primary influencers of the public health care
system. This includes, but is not limited to, federal and jurisdictional ministers, senior staff of these ministries, departments
of health or the analogous governmental agency for the respective country, members of national/jurisdictional health
councils, health commissioners, directors of health, chief medical officers, executives of public health payment/
insurance systems, heads of regulatory bodies including the centres of disease control, members of parliament or
similar legislative bodies, and heads of national and regional academies or similar entities and government-supported
and/or recognized health research institutions. Depending on how public health and the national/jurisdictional health
system are organized and administered, it might also be advisable to include ministers of finance, justice and defence,
and senior representatives of the respective ministries.

The highest-ranking official of the respective health authority is responsible for initiating and authorizing the national/
jurisdictional implementation of PBM and should therefore also have an overview of Chapter 3 of this document.

It is recommended that medical professionals from all levels of care, and particularly all individuals who will later be
referred to as members of the national/jurisdictional PBM implementation task forces and members of the health
care organization (HCO) implementation task forces, study the entire document. This applies particularly when
iron deficiency, anaemia, blood loss and coagulopathy play major roles in their daily practice. An appreciation of the
full content of the document is also important for quality and safety managers, chief administrators of HCOs, health
economists, epidemiologists, ethicists, patient advocates and medico-legal experts. The guidance also addresses faculty
members of medical, nursing, pharmacy, public health and health management schools, and board members of medical
and, where appropriate, other professional societies. Editors of medical, public health and medico-legal journals, media
professionals specialized in health care and the interested public are also invited to engage with the content.

Manufacturers of pharmaceuticals, medical devices and equipment, biotechnology companies, blood services and
laboratory services should also consider how they could contribute to blood health through technological innovation
and improved cost-effectiveness of their products and services.


https://iris.who.int/handle/10665/346655
https://iris.who.int/handle/10665/346655




Introduction
Improving blood health status
is a global public health priority

More than three billion individuals are affected by iron deficiency (ID), anaemia, blood loss and coagulopathy,
meaning their blood health is chronically or acutely impaired. This has profound macro-economic, public health and
patient-level consequences, costing billions of dollars in productivity losses, health care expenditures and diminished
quality of life. Impaired blood health has a disproportionate impact on women’s health, maternal health, and fetal,
neonatal and children’s health. Poor blood health during childhood and adolescence has many underrecognized
consequences including impaired cognitive development. Impaired blood health is linked to socioeconomic factors,
with the highest prevalence of anaemia in low-income countries (LICs) and lower middle-income countries (LMICs),
and in in poorer populations globally. Trauma, including vehicle collisions and interpersonal violence, is the most
important cause of death among the young and poor, with haemorrhage playing a central role. Last, impaired blood
health exacerbates morbidities and comorbidities of older adults, a problem that will further increase with the
ageing of society. Impaired blood health is highly prevalent in hundreds of millions of medical and surgical inpatients
and outpatients. This adds to the impact of their primary diagnosis by increasing morbidity, mortality and length
of hospital stay. Patients with severely impaired blood health are also at risk of exposure to transfusion, an added

potential hazard and a dose-dependent risk factor for adverse outcomes (7). The WHO Policy Brief: The urgent need to
implement patient blood management, states that anaemia, blood loss and coagulopathy represent one of the world’s
biggest, largely preventable, yet greatly underestimated public health and health-economic burdens.
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Definitions of patient blood management (PBM) and blood health and how they relate

Patient blood management is a patient-centred, systematic, evidence-based approach to improve patient outcomes by managing and
preserving a patient’s own blood, while promoting patient safety and empowerment (2).

Blood health' s the aptimal function of individual elements of blood, and their associated interactions with all other organs and organ
systems (3).

Blood is an organ. Although it is often treated or viewed as a connective tissue, a commodity, a medicine or a replacement fluid,
circulating human blood fits every criterion that defines an organ of the human body. In fact, no other organ system can survive
without properly functioning blood and, uniquely, markers in the blood provide information on the health of every other part of the
body. Given this distinctive, or even principal role that blood plays in overall human well-being, striving for blood health through PBM
is an ethical and societal imperative in every corner of the globe (3).

PBM is a medical model that manages the patient’s own circulating blood with the same consideration as should be given to any
other organ or organ system. This includes prevention, diagnosis, treatment and follow-up while aiming for maximal blood health as
the therapeutic goal. Health care professionals must understand PBM and integrate it as the standard of care. The public and patients
need to understand the concept of blood health, and health authorities must declare blood health a public health priority. Addressing
blood health holistically, including its relationship to the heart and the vasculature, will even translate into a significant beneficial
impact on cardiovascular health.

! With this guidance document WHO introduces the term blood health into its vocabulary.

From the epidemiological, safety and clinical viewpoints, the patients’ own circulating blood is the most neglected
organ (3). The medical model to rectify this unacceptable situation is PBM. The therapeutic goal of this comprehensive,

multidisciplinary model of care is improved blood health.

Improved blood health means improved population health status

From a public health perspective, PBM greatly improves blood health. The better blood health is looked after, the
more it improves overall population health status (Fig. 1). The three main deliverables of public health that directly
benefit populations are health promotion, health protection and disease prevention, referred to as the “3Ps” in this

guidance document.

Preventing disease and adverse outcomes through PBM functions both directly and indirectly. It works directly by
establishing structures that allow for early detection and pre-emption of risk for impaired blood health. For instance,
screening for ID, including ferritin and anaemia, might be embedded in the care of all women of reproductive age, as
part of antenatal care, or in previously designed nutritional programmes for children that can be expanded for early
detection of ID. Indirectly, prevention functions through significantly reducing (co)morbidity and mortality in medical
and surgical populations when the primary disease or condition is treated in tandem with the management and
preservation of the patient’s blood. Prevention measures are not always sufficient to maintain blood health. Initiatives
to protect blood health include the provision of all structural measures that enable and foster PBM as a national
standard of care to regain and maximize blood health. Initiatives to promote blood health aim to increase awareness
within the medical establishment and improve the health literacy of the population as a whole. Educating patients
and patient advocates on the importance of blood health as a contributor to overall health status empowers patients

and fosters informed choice.
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Fig. 1. Improved population health status through PBM

Improved
population
health status

Achievement of blood health through PBM deserves priority

There are many unmet health needs within national health care systems. Implementation of PBM stands out as a priority
due to its potential to improve patient outcomes for hundreds of millions of patients while reducing the cost of
care and freeing up resources by a magnitude of macro-economic dimensions (4). Public health authorities can then
allocate these billions of health care dollars saved by PBM to support universal health coverage (UHC), the ultimate
Sustainable Development Goal (SDG) in health care. Improved blood health is synergistic with economic improvement
and sustainability. Prioritizing the improvement of global blood health status also aligns with ethical and sustainability
principles. In the face of growing challenges, including the ageing of society with the concomitant increase in demand
for health services, health care systems worldwide, independent of overall socioeconomic conditions, will benefit from
PBM as the new standard of care. The unique combination of evidence, economics and ethics, or the “3Es” serve as
drivers of the PBM implementation process (Fig. 2) as explained below.

e The evidence of improved outcomes, safety and quality of care, including big data and “real-world evidence’,
retrospective and prospective risk-adjusted observational studies (3-76), randomized controlled trials (77-188) and
meta-analyses (189-274) of the diagnostic and therapeutic strategies of PBM.

e The economic argument in terms of cost-effectiveness, alleviated cost constraints and immediate returns on
investment (5, 17,22, 24, 56, 189, 275, 276). For inpatients it reduces the mean length of hospital stay and the amount
of blood utilized. These reductions alone offset ongoing expenses for medications, medical products and test
assays, as well as investment costs for devices that are needed for PBM (7, 17, 22, 277, 278). Reduced rates and costs
of complications, and improved patient safety and quality of care, are additional benefits. Recent studies in
France and Germany have shown the potential budget impact of PBM for public health insurance systems, where
even partial implementation of PBM might result in annual net savings of more than 1 billion euros in these two
countries alone (278-280).

3
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Note:

In many countries, growth in health care spending has outpaced overall economic growth, particularly in those with ageing societies.
Health care spending often accounts for the largest or second largest portion of government spending. Demand for health services is likely
to increase further and compete with other sectors of public spending. This situation is unsustainable and is prompting efforts to curb
public health expenditures while looking for more effective ways to allocate scarce resources (287-284). Therefore, with each PBM budget
application, it is crucial to emphasize the urgency and uniqueness of PBM to justify its priority and the fast-tracking of the bureaucratic
procedures required for budget approvals. Investment in PBM is part of the solution to public health budgetary pressures.

e There s an ethical obligation to quickly implement a medical model that is beneficial for society as a whole, for

highly vulnerable populations, for individual patients and also for blood donors (285). Hence, the global health
care community is obliged to address this issue without delay. Delaying the implementation of PBM translates
into increased morbidity and mortality. The incontrovertible fact is that “our own blood is still the best thing to
have in our veins” (286).

Furthermore, the medico-legal responsibilities of doctors, health care workers and health care organizations must
be understood in the context of the implementation of PBM. The legal framework under which medical providers
practise mandates that patients be clinically managed in line with evidence-based methods. The importance
of PBM as a medical model of care has been substantiated in professional and peer-reviewed publications and
textbooks. Therefore, the PBM algorithms and medical model can rightfully be legally defined as the evidence-
based standard of care. Medical professionals and health care organizations are legally obliged to adhere to these
standards to ensure patient safety and the highest quality of patient care. Failure to implement such evidence-
based practices not only violates ethical standards but also exposes health care providers to legal liabilities for
not following established protocols that are proven to enhance patient outcomes.

Fig. 2. The“3Es” to drive implementation of patient blood management on the health care

organization level

Self-evident ethical obligations:

v

Ethics

Stakeholders are
obligated to act

PBM

» Respect patient autonomy

« Manage patients own blood with with the same respect as any other organ
- Improve equity and access to care

« Respect donors by ensuring their blood donation will be requested and

used only when clinically essential to meet the needs of patients

« Clinicians should adopt PBM
- Health authorities should mandate PBM

GOOD CLINICAL PRACTICE: Savi . . .
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YLD, years lived with disability.
Source: Hofmann A. et al. (2022) (4).

« Reducing transfusion related cost by tens of billions of dollars
- Decreasing significant overall treatment costs
« Costs to enable can be obtained by re-allocating funds from blood

acquisition budgets
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Taken together, these considerations (3Es) demonstrate the urgent need for the implementation of PBM as a global
standard of care, and the coordination of these efforts with existing initiatives to improve patient safety and quality
of care. Improving blood health status through PBM implementation, synergistically driven by the 3Ps and 3Es, is
an imperative and global public health priority. The WHO Policy Brief: The urgent need to implement patient blood
management calls public health authorities around the world to action:

"All Member States should act quickly through their ministry or department of
health to adopt their national PBM policy, install the necessary governance, and
reallocate resources to improve the population health status and individual
patient outcomes while reducing overall health care expenditures’(1).

However, system-wide implementation of PBM is complex and challenging. Thus, expertise and guidance are essential
to successfully manage this process.



Overview

How this document helps to
overcome the challenges of
global PBM implementation

To overcome the challenges of global PBM implementation, this document provides two essential aids:
e a pathway for national/jurisdictional PBM implementation that engages the most relevant stakeholders; and

e PBM toolkits for specific patient populations and diverse resource levels.

Pathway for national/jurisdictional PBM implementation

The implementation pathway is based on the “8-model’, a methodology recently developed for complex and
comprehensive system implementations in large sectors, including the national health care system (Hofmann et al,,
2024, personal communication). The model’s name is derived from the way one usually writes the digit 8. Driven by
the 3Ps and 3Es of PBM, the model integrates and leads a range of distinctly different stakeholders through a logical
sequence of actions required at the public health, health care organization (HCO) and individual patient care levels.
It illustrates how stakeholders relate to each other, explains their roles, and enables them to maintain a structured
overview of the entire implementation process and its progress. The pathway comprises three phases (Fig. 3), each
including several consecutive implementation steps.
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Fig. 3. The 8-model to implement patient blood management
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Phase A. Preparing the national/jurisdictional health care system for PBM

Making PBM a standard of health care requires a firm and formal commitment from the ministry of health, department
of health or the analogous governmental agency for the respective country. Based on a primary assessment of the
benefits that PBM offers for the national/jurisdictional health care system, it is the responsibility of the minister (1)
or the highest-ranking official of the respective health authority, to initiate and authorize the national/jurisdictional
implementation of PBM and to delegate the oversight of this process to a competent PBM commission referred to in this
document as the PBM Commission (Fig. 4). Depending on the capacity of the Commission, it may either execute the
implementation itself or set up a PBM implementation task force, referred to hereafter as the national/jurisdictional
PBM Task Force that would remain active until the entire process has been completed. With an effective governance
framework in place, this Task Force would be given the authority to initiate a series of structural adjustments to enable
the smooth implementation of PBM at the clinical level later on. This includes anchoring of PBM within each country’s
WHO-aligned quality and safety framework, ensuring the provision of professional PBM education, empowering patients
and their advocates regarding blood health, and its implications for outcomes and safety. It will also be necessary for
the task force to oversee the organization of sufficient access to medicines and devices that are essential to PBM, and
adaptation of remuneration and reimbursement schemes for PBM-related services.

Note:

This document consistently refers to national/jurisdictional implementation because in some WHO Member States, the publicadministration
of the health sector falls under national responsibility, whereas in others, it falls under the responsibility of jurisdictions, for example,
states, provinces, cantons or other regional authorities. Nevertheless, the overarching goal must be that PBM ultimately becomes a national
standard. Thus, jurisdictions within the WHO Member States are expected to collaborate accordingly.
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For the last eight steps of the first phase, the national/jurisdictional PBM Task Force would have to appoint HCOs
to conduct PBM pilot projects, with a focus on those populations (based on local epidemiological data) that would
benefit most from PBM. Eligible HCOs could be general hospitals, specialty hospitals, community health centres, clinics
offering outpatient services, or mobile clinics or groups of doctors. A pilot project could also include groups of nurses
or community health care workers (CHWs) that are instructed and directed by physicians. These pilot projects would
then serve as local proof of concept in accordance with the constraints and challenges unique to each Member State.

Fig. 4. Phase A of the 8-model - Preparing the national/jurisdictional health care system for PBM
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The success of Phase B (Fig. 5) depends on the capability and willingness of the appointed HCO(s). Local PBM champions,
in collaboration with administrative leadership, need to initiate and drive PBM implementation within the HCO. These
champions might be identified within the appointed organization or with the help of the country’s medical professional
societies. In the next step, they are required to diligently prepare for the implementation process by collecting local
or institutional baseline data and preparing a business case. Following the approval of the case, the HCO leadership
needs to install the necessary local governance. This includes the appointment and authorization of an HCO PBM
Implementation Task Force referred to hereafter as the HCO PBM Task Force. It needs to manage four workstreams:

development and implementation of PBM data systems;
development and implementation of PBM education and training courses, alongside staff development;
blood health communications development; and

development and implementation of clinical and administrative PBM processes.
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Depending on local circumstances, the HCO PBM Task Force might need to appoint one or more leads to manage
these workstreams. The first workstream, which includes data collection, reporting and benchmarking of process,
structure and outcome parameters, is pivotal in guiding the ongoing implementation and finally in demonstrating
the level of success of the pilot project. This is considered by PBM implementers to be the most challenging of the
four workstreams (287). To meet the challenge, the HCO PBM Task Force might choose to establish an HCO PBM Data
Team with a qualified lead person.

Fig. 5. Phase B of the 8-model — Conducting patient blood management pilot project(s)
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An important challenge is that, for most health professionals, PBM means a new care paradigm. This requires culture
change, which has to be managed in tandem with the HCO's structure and process changes (22). To simultaneously
manage behavioural and organizational change, the 8-model integrates the Kotter model (Fig. 6). Named after John
Kotter, it is a well-established methodology for changing culture and behaviour (288, 289). As a stepwise approach, it
begins with “creating a sense of urgency’, followed by “forming a powerful coalition” of collaborators and “creating a
vision for change”. These, and all subsequent steps of the Kotter model, create the climate for a culture change that
facilitates the changes in the HCO's structure and process that are necessary to enable PBM. Consistent and repeatedly
emphasized use of the 3Es by local PBM champions and the HCO PBM Task Force is crucial for maintaining momentum.
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Fig. 6. Integration of the Kotter model into phase B of the 8-model
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For the final phase of the 8-model, the pathway transitions from the HCO-led pilot projects back to the government-
led activities of the national/jurisdictional PBM Task Force (Fig. 7). Before scaling up the national/jurisdictional
implementation process, the national/jurisdictional PBM Task Force should evaluate the results from the pilot projects
and decide which HCOs were successful enough to qualify as national PBM reference centres. Qualified centres would
function as education and training sites for health care professionals from other HCOs. The next step is for the national/
jurisdictional PBM Task Force to mandate PBM data collection, benchmarking and reporting to follow the progress and
results of the national/jurisdictional roll-out. This mandate should be as comprehensive as possible to include critical
data on the prevalence of ID, anaemia and bleeding as well as on clinical outcome. However, depending on the overall
sophistication and effectiveness of existing national or jurisdictional health care data collection, analysis and reporting,
it may be necessary, at least initially, to rely on a very limited dataset, such as transfusion rates and transfusion ordering
practices. In the subsequent stages, it is advisable to create a national or jurisdictional PBM Data Team and leverage
the expertise of data professionals to progressively incorporate crucial outcome data, such as rates of ID, anaemia,
infection, ischaemia and hospital mortality, and - depending on the populations that would benefit most from
achieving blood health - additional parameters (290). The collection of such data underscores the patient-centricity of
PBM. The remaining steps to conclude the national/jurisdictional roll-out include developing and establishing clinical
PBM standards, followed by certification of health care professionals, certification, accreditation and auditing of HCOs,
and mechanisms to foster PBM research and development (291). Drafting specific PBM directives or regulations might
be deemed necessary under certain circumstances.
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Fig. 7. Phase Cof the 8-model — Rolling out patient blood management on a national/jurisdictional scale
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In summary, the 8-model pathway with its three phases, as applied to national/jurisdictional PBM implementation,
comprises a total of 19 consecutive steps, responsibility for the execution of which is divided among different stakeholders.
A detailed description of each step, including more than 50 intermediate steps from initiation to full completion, is
provided in Chapter 3 of this document.

Using PBM toolkits for specific patient populations and diverse resource
levels

The other essential aid provided by this guidance document is a set of six PBM toolkits. Each includes numerous PBM
resources, strategies and tools. They are organized as tables, with the different items categorized according to whether
they pertain to the management of ID and anaemia, blood loss or coagulopathy. Three of the toolkits are intended
for health care systems with varying levels of resources, stratified by the current World Bank classification (LICs, LMICs
and upper-middle-income countries (UMICs) combined, and high-income countries (HICs)). The other three kits are
for use in neonatology and paediatrics, obstetrics and trauma departments. All have been compiled giving special
consideration to the moderate to severe resource constraints that some Member States are continuously operating
under. Special consideration is given to traumatic and obstetric haemorrhage given its frequency, severity and impact,
especially in LICs and LMICs. Taken together, these toolkits represent the most comprehensive PBM knowledge and
information base published to date. This collection does not include clinical guidelines but refers to such guidelines
where appropriate or needed.

11
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Definition of toolkit

In medicine, a "toolkit" refers to a collection of resources, guidelines, strategies and interventions designed to address specific health
issues, improve patient care or enhance health care professionals’knowledge and skills. The toolkits in Annexes 6 to 11 cover a wide
range of topics and are intended to provide PBM champions and clinicians with practical tools and information to implement PBM as
the standard of care. They are designed to reduce the difficulty of PBM implementation, increase the opportunity for understanding
and engagement for both patients and health care workers, and improve health outcomes.

The national/jurisdictional PBM Task Force can select and combine various items from these toolkits in a manner
appropriate to their national or jurisdictional resources and needs, thus enabling early implementation of PBM for
their most vulnerable patient populations. The HCO PBM task forces can adapt the toolkits to their organizational
needs. Moreover, they can and should use them to design seamless PBM continua of care for specific vulnerable or
at-risk patient populations. This requires participation of all HCO staff members with a role or touchpoint in a specific
continuum (see Chapter 4). Using the template provided in this guidance document, they would first map the entire
patient journey from pre-admission through diagnosis, treatment and follow-up. With guidance from the respective
toolkit and the corresponding published literature, they would then integrate all relevant PBM resources, strategies
and tools to adjust their current patient care processes (Fig. 8).

Fig. 8. Continuum of care model from public health to individualized patient care to improve national

blood health status
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Advancing health care in countries with a relatively low human development index (HDI) is always considered difficult
and sometimes deemed unviable. However, the PBM toolkits offer opportunities to overcome some of the challenges
faced in these countries. Evidence shows that, even under extreme resource constraints, a single or a few PBM clinical
strategies, properly and widely implemented, can have a significant positive impact on patient outcomes and population
health (37-33). This approach can work both for PBM pilot projects that might be restricted to small village community
health initiatives in obstetric care, and for highly developed health care systems, with multiple pilot projects, spanning
the spectrum from primary to tertiary health care and across many different specialties.

A detailed explanation of how to use the toolkits and apply them in combination with the template to develop PBM
continua of care for different patient populations is provided in Chapter 3 of this document. Note that the following
sections are mainly for use by those responsible for the national/jurisdictional or HCO-level implementation of PBM.

13



The pathway for national/
jurisdictional PBM
implementation

Overview

Chapter 3 presents a stepwise model for national/jurisdictional PBM implementation from initiation to completion.
Comprising three phases, the pathway follows the 8-model. The name is derived from the way one usually writes the digit 8.

m Phase A includes all steps concerning how governments of low- to high-income countries adjust the structure of

national or jurisdictional health care systems to enable PBM. The highest-ranking official of the ministry of health or
department of health or the analogous governmental agency for the respective country forms a PBM Commission
and formally adopts a national or jurisdictional PBM policy, and then establishes the necessary governance to
carry out all structural changes. This is best accomplished through a national/jurisdictional PBM Task Force acting
on behalf of the Commission.1Within the scope of the government’s statutory health responsibilities, namely, to
protect and promote health and to prevent disease, the Task Force anchors PBM within the WHO-aligned quality
and safety framework. This authorizes PBM education for professionals, secures access to medicines and devices
essential for PBM, and organizes the necessary (re-)allocation of resources through close interaction with the
health insurance system where applicable. With this, the Task Force selects the most appropriate HCOs to run
pilot projects.

includes the steps necessary to conduct PBM pilot projects in diverse settings that may range from
village community health initiatives to large state-of-the-art hospital systems. This includes explanations of
how champions initiate and drive the local PBM movement, how they formally prepare for implementation,
and how they ensure that the HCO's senior management authorizes the pilot projects. An HCO PBM Task Force,
which includes clinical champions and is embedded in a governance framework, is empowered to implement
the structural changes specific to the HCO's PBM needs. Next, clinical and administrative PBM processes will be
introduced. Finally, the functioning and outcomes of the pilot project will be measured and reported to the HCO
leadership.

Pl comprises PBM national/jurisdictional scaling up and roll-out and falls under the direct responsibility of

1 the national/jurisdictional PBM Task Force. HCOs whose pilot projects achieve the intended results will become
PBM reference HCOs and serve as models for replicating success on a national or jurisdictional scale. During
scaling up, the Task Force will authorize PBM data collection and reporting to measure progress and benchmark
achievements. Clinician certification and eventual hospital accreditation for PBM are fostered by the national/
jurisdictional PBM Task Force. From this point forward PBM may be regarded as the national standard. However,
the government will need to facilitate ongoing PBM monitoring, assessment and development.

' Depending on their size, existing structure and resources, some Member States may choose a “flatter” administrative structure with the Commission
serving a dual role as the national/jurisdictional PBM Task Force.
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Despite examples of PBM programmes being successfully implemented in single HCOs without government support, this
approach is insufficient to make PBM the global standard of care that is so urgently needed (287). To effectively respond
to the WHO PBM Policy Brief’s Call to Action, Member States need guidance on how to successfully implement PBM.
It is the expectation of representatives of the world’s health authorities that PBM implementation be made a priority.

Due to its complexity, this task will require major structural and process changes in health care at national, jurisdictional
and patient levels (292). Chapter 3 applies the 8-model to help stakeholders navigate through the:

e eight steps that governments ranging from LICs to HICs should take to prepare for national/jurisdictional PBM
implementation;

e six steps that HCOs - ranging from small village health community initiatives run by CHWs to large institutions -
can take to prepare and test PBM implementation strategies through PBM demonstration programmes; and

e five steps that governments can then take to apply the experiences and lessons learned from demonstration
programmes to fully scale up and roll out PBM across their entire health care systems.

The 8-model for national/jurisdictional PBM implementation

The name 8-model is derived from the way one usually writes the digit 8 (Fig. 3). This illustrates a pathway by means of which health
authorities prepare for the implementation of a system along the first semicircle. The pathway then transitions to the level of single
health care organizations conducting pilot projects in a full circle from beginning to end. Next, it transitions back to the government
level, where the authorities finally scale up the implementation based on the experiences of the pilot projects, until completion of the
roll-out along the final semicircle.

In this way, the 8-model guides stakeholders in the macro- and micro-levels of comprehensive system changes and implementation.
It harmonizes the tasks of those responsible for the three main public health operations, namely, health promotion, health protection
and disease prevention, and the tasks of those responsible for the individual patient-level care that is driven by evidence, economics
and ethics. The 8-model integrates the principles of the Donabedian model of quality assessment (293): improved outcomes require
improved processes that require improved structure. Additionally, the 8-model embraces the Kotter model for change management.
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Phase A

Preparing the national/
jurisdictional health care
system for PBM

Phase A of the guidance is a “how-to” manual for the responsible authorities within
the public health sector, describing what decisions and steps must be taken to prepare
for the full national/jurisdictional implementation of PBM.



3. The pathway for national/jurisdictional PBM implementation

Step 1: Ministry of health or department of health
adopts national/jurisdictional PBM policy

Adopting PBM policy G

) 1.1 Highest-ranking official institutes national/jurisdictional
: commission to implement PBM A

for their healthcare system and sets blood health goals

) 13 Commission anticipates potential synergies and conflicts with
: other public health initiatives

N QD Highest representative of the MoH/DoH announces National/

) 62) PBM commission conducts initial assessment of PBM benefits

Jurisdictional Implementation of PBM

1.1 Highest-ranking official institutes PBM Commission to implement PBM

The “Call to action” in the WHO PBM Policy Brief states that “All Member States should act quickly through their
ministry or department of health to adopt their national PBM policy [and] install the necessary governance” (7). In
direct response, the health minister, deputy health minister, chief medical officer or another senior representative of
the ministry of health or department of health institutes a PBM Commission.

The responsibility of the Commission is to initiate and supervise the implementation of PBM. Appointed members
should be selected from the following: the operational head of the country’s health system and service (for example,
chief medical officer (CMO), chief public health officer, director-general of health, director of public health, federal
health commissioner, surgeon general), representatives of the national health council (or of a similar body), public
health experts, population health experts, epidemiologists, local and international PBM experts, quality and patient
safety experts, ethicists, medico-legal experts, patient representatives, representatives of national medical professional
societies, health insurance representatives and health economists.

Forming a commission with high-level representatives of the ministry of health or department of health and a broad
spectrum of experts underscores the magnitude, importance and urgency of PBM.

1.2 PBM Commission conducts initial assessment of PBM benefits for their
health care system and sets blood health goals

Guided by local epidemiological data, and applying its collective expertise, the Commission should first estimate or
quantify, if possible, the prevalence of conditions that impair blood health in their country. This information should
be organized into three main categories, namely, anaemia and micronutrient deficiency, blood loss and coagulopathy.
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Anaemia and micronutrient deficiencies that might lead to anaemia
e D without anaemia

anaemia from ID

¢ anaemia from deficiencies of micronutrients other than iron (for example, vitamin B12, vitamin A, folate)
e anaemia of inflammation

e cancer-related anaemia

e preoperative and preprocedural anaemia and ID

e hospital-acquired anaemia

Blood loss
e chronic blood loss
e acute blood loss
e surgical blood loss

e heavy menstrual bleeding (HMB)

Coagulopathies
e acquired coagulopathies with bleeding risk
e congenital coagulopathies with bleeding risk

e iatrogenic bleeding risk from anticoagulants, antiplatelet medications and herbal supplements, for example,
garlic, ginseng, gingko and ginger)

e trauma-induced coagulopathy

e coagulopathy associated with postpartum haemorrhage.

The number of individuals affected by these conditions globally exceeds 3 billion and this has an impact on every
Member State. Prevalence data vary depending on age, sex, geography and socioeconomic circumstances. Many of
these data can be extracted by country or by region with an interactive tool that is freely available from the Institute
for Health Metrics and Evaluation (IHME) (Fig. 9) (294).

This database offers data on national and regional prevalence of anaemia grouped by 15 different causes, sex and
patient age (Figs 9-11). Prevalence data on anaemia in subpopulations that are not available from this tool can be
estimated from data published in the peer-reviewed literature (Tables 1-3).

Some countries monitor blood utilization through their ministry of health or department of health or other government
agencies, stratified by ICD codes, procedure codes and other variables. Blood utilization data could serve as surrogate
markers for anaemia and blood loss for specific populations.

Another source of data on anaemia prevalence in women and children is the WHO Global Health Observatory (295).
National data on maternal haemorrhage can be retrieved from IHME (296). Additional national prevalence data on
blood loss and coagulopathy with bleeding can be estimated from the published literature (Tables 1-3) in combination
with national prevalence data from the Global Observatory and IHME on specific diseases or injuries that can impair
blood health.


https://www.healthdata.org/
https://www.healthdata.org/

3. The pathway for national/jurisdictional PBM implementation

The exceptionally high prevalence of conditions that impair blood health, evident from these data, emphasizes the
urgency of PBM implementation and how billions of individuals could benefit from improved blood health. In LICs
and LMICs, resource constraints may limit the initial scope of PBM implementation. In that case, the most vulnerable
populations should be targeted first. In LICs and LMICs, these are mostly pregnant women, neonates and children. In
UMICs and HICs, implementation might be possible across most if not all populations in rapid sequence, once again
beginning with the largest and most vulnerable populations.

Fig. 9. Extracting data on blood health with the tool available from the Institute for Health Metrics and
Evaluation
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Fig. 10. Causes and prevalence of anaemia

Top causes of anaemia: prevalence by geographical area

Western Europe

Tropical Latin America
Sub-Saharan Africa
Southern Latin America
Southeast Asia

South Asia

Oceania

North Africa and Middle East
High-income North America
High-income Asia Pacific
Eastern Europe

East Asia

Central Latin America
Central Europe

Central Asia

Caribbean

Australasia

Andean Latin America

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

S
X

@ Dietary iron deficiency @ Haemoglobinopathies and haemolyticanaemias @ Chronic kidney disease Endocrine, metabolic, blood, and immune disorders
©® Malaria @ Other neglected tropical diseases Gynaecological diseases Other

Top causes of anaemia: prevalence by World Bank Income Level

@ Dietary iron deficiency @ Dietary iron deficiency

® Other @ Haemoglobinopathies and

haemolytic anaemias

@ Haemoglobinopathies and Lower
Low income haemolytic anaemias middle © Other
® Malaria income Endocrine, metabolic, blood, and
immune disorders

@ Other neglected tropical diseases
@ Other neglected tropical diseases

@ Dietary iron deficiency @ Dietary iron deficiency

@ Haemoglobinopathies and ® Chronic kidney disease

Upper haemolytic anaemias [ J Haemogl(?binopatl}iesand
p‘lidd|e ® Other High income haemolytic anaemias
L ® Chronic kidney disease : Other
Endocrine, metabolic, blood, and Endocrine, metabolic, blood, and
immune disorders

immune disorders

There is significant variation in the prevalence of anaemia by geographical region and specific etiology. Within geographical regions, the most at-risk groups vary by age, sex
and socioeconomic circumstances. Dietary iron deficiency is the most common cause of anaemia across all regions and income levels. The graphs provide guidance for those
responsible forimplementing PBM on the most prevalent causes of anaemia in their jurisdiction.

Source: Produced from the IHME database.


https://www.healthdata.org/

3. The pathway for national/jurisdictional PBM implementation

Table 1.Global prevalence of anaemia and the benefits of patient blood management

Anaemia
Anaemia®

Anaemia from micronutrient
deficiencies

- Dietary iron deficiency (ID)?
- Neonates®
« Children?
- WRA?
- Population over age 70 years?

« B12 deficiency
- Folate deficiency

Anaemia of pregnancy
« ID is the most frequent cause
« So-called physiological anaemia

of pregnancy may contribute to
underdiagnosis

Isolated micronutrient
deficiencies

Anaemia of inflammation

(anaemia of chronic disease)

- Infectious diseases including
- malaria®

- schistosomiasis®
- HIV/AIDS?
- intestinal nematode infections?

Global prevalence estimates

1.92 billion people worldwide, with the highest
prevalence in LICs and LMICs (297, 298).1n 2019
anaemia was estimated to affect 40% of children
under the age of 5 years and 30% of women of
reproductive age (WRA). In the population aged
over 70 years, 25% were estimated to be anaemic
(294). The prevalence of preoperative anaemia
from all causes varies with the type of surgery,
but is estimated to be 30%.

Iron deficiency anaemia (IDA) affects an
estimated 1.24 to 1.46 billion people (298,
299, 301).

Global prevalence is estimated at 37% (3017).

Isolated ID is estimated to be twice as common
as IDA (306). Based on the prevalence of IDA from
the 2019 Global Burden of Disease study, this
could mean an additional 2.1 billion people have
ID without anaemia.

Anaemia of inflammation is the second most
common anaemia worldwide and often coexists
with IDA, particularly in people living in LICs

and LMICs with a high prevalence of nutritional
deficiencies and infectious diseases (307, 308).

Anaemia frequently accompanies obesity.
Obesity may interfere with iron absorption by
increasing hepcidin as a consequence of chronic
inflammation (309).

Anaemia is highly prevalent in patients with
infectious diseases. The highest prevalence is in
the LICs of Asia and sub-Saharan Africa and the
lowest in the HICs of Asia, Australia, Europe and
North America (371). Globally, the prevalence
of anaemia attributable to infectious diseases,
including hookworm, malaria, schistosomiasis,
other infectious diseases and neglected
tropical diseases, is estimated as 12 000

per 100 000 population (372). Pregnant and
lactating women are at greater risk of anaemia
from hookworm infection (377). Of people living
with HIV infection, it is estimated that (373).

Potential and expected benefits for blood health

Anaemia is underdiagnosed despite its high prevalence
worldwide. This has a negative impact on functional status,
quality of life and productivity, and is a major contributor
globally to years lived with disability. Increased diagnosis
and treatment will improve population health (299). This is
particularly important in WRA in LICs and LMICs (300).

ID is consistently the top cause of anaemia worldwide (299)
in both high- and low-income regions. Early recognition of
IDA, especially in WRA and in children, will improve women’s
health and pregnancy outcomes as well as neurocognitive
development in neonates and children (302-304).

To reduce maternal complications caused by ID and IDA

and to ensure the safety of fetaldevelopment, especially
neurodevelopment duringlate gestation, early screening for
anaemia and ID at the beginning of each pregnancy is strongly
recommended and is expected to improve neonatal and
maternal outcomes (305)

Absolute ID is easy to detect and generally easy to correct.
Benefits of treating ID include anaemia prevention, increased
productivity, reduced fatigue, enhanced functional status,
neurocognitive benefits, improved pregnancy outcomes,
mitigation of restless leg syndrome and improved immune
function (306).

Treatment that targets the underlying inflammatory processes
can indirectly improve the anaemia and its symptoms.
Anaemia of inflammation can often be mitigated with
intravenous iron and/or erythropoiesis-stimulating agents
(ESAs). Treatment can lead to decreased health care utilization.
It can also improve outcomes and functional status in people
with chronic diseases such as kidney disease, bowel disease,
heart failure and malignant tumours (370).

Coadministration of treatment for infectious disease and
anaemia has a greater effect on anaemia. Pregnant and
lactating women with hookworm infection and anaemia
benefit from coadministration of deworming medicines and
iron supplementation (372). Malarial anaemia is multifactorial
due to haemolysis, hypersplenism and dyserythropoiesis,
sometimes in the setting of glucose-6-phosphate
dehydrogenase deficiency or ID. Iron supplementation

in individual patients with malarial anaemia, should be
administered after the infection is eradicated . A PBM approach
reduces the risk of prolonged anaemia, especially in children,
as the main risk factor is pre-existing anaemia (374).
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Table 1. continued

Anaemia
« Chronic kidney disease (CKD)*

- Cardiovascular disease (CVD) and
diabetes

« Upper digestive system diseases

« Inflammatory bowel disease (IBD)°

« (ytoreductive chemotherapy
« Immunotherapy

« Inflammation

« Bone marrow involvement

Global prevalence estimates

0f 700 million patients with CKD, 100 million
or more are likely to have anaemia (prevalence
estimates for anaemia range between 14% and
64%) (315-319).

Among the 420 million patients with CVD (321)
and the 476 million patients with diabetes (322),
anaemia is common. Its prevalence in the subset
of CVD patients with chronic heart failure (CHF)

is approximately 26 million worldwide (323). It
occurs in approximately 30% of stable and 50% of
hospitalized CHF patients (324). In addition, 50%
of CHF patients with or without anaemia have
ID (325). The overall prevalence of anaemia in
people with type 2 diabetes is estimated at 30%
(326). Anaemia as a comorbidity of CHF and
diabetes affects at least 170 million people.

Anaemia and ID in upper gastrointestinal
disease is common but prevalence varies widely
depending on the population and the specific
condition. Thus, regional epidemiological data are
needed to obtain accurate estimates. Anaemia
and ID results from bleeding, malabsorption and
inflammation. Studies suggest that anaemia

in people with upper digestive system disease
may be more prevalent than in those with lower
digestive disease, suggesting it is a significant
contributor to overall prevalence of anaemia
(332).

Bariatric surgery for obesity and major
oncological surgery on the upper gastrointestinal
tract interferes with iron absorption and is a
frequent iatrogenic cause of ID involving the
upper digestive system.

Anaemia and ID is highly prevalent in people
with IBD, but the precise figure remains
unknown. Estimates vary widely from 36-90%
(334).

The prevalence of anaemia in patients with
oncological or haematological malignancies

is between 26% and 53% and is reported to be

as high as 75% in patients with solid tumours
who are receiving cytoreductive chemotherapy
(336, 337). In patients with haematological
malignancy, such as acute leukaemia treated with
chemotherapy and immunotherapy, the incidence
of anaemia approaches 100%. Of the more than
19 million new cancer patients every year, 5 to
10 million have concomitant anaemia (338).

Potential and expected henefits for blood health

Anaemia in people with non-dialysis-dependent CKD remains
vastly underrecognized. Less than 20% receive anaemia
treatment even though anaemia of CKD is highly responsive

to iron, ESAs or both, as well as recently introduced hypoxia-
inducible factor prolyl hydroxylase (HIF-PH) inhibitors. PBM
would significantly improve blood health, productivity and
quality of life in this population as well as reducing transfusion
dependency (320).

Anaemia in these populations remains underrecognized
and undertreated (317, 327-329). Data from randomized
controlled trials show that treatment of ID in CHF patients
improves quality of life and exercise capacity, and decreases
cardiovascular morbidity and hospitalization (330).

Oral sucrosomial iron may provide a less expensive alternative
to intravenous (IV) iron therapy (337). However, more studies
are needed to demonstrate that oral sucrosomial iron is an
effective alternative to IV iron in patients with non-anaemic
ID and CHF.

Gastrointestinal causes should be considered a possibility
in any patient with anaemia. The most common cause

is ID. Recognition and treatment will decrease the risk

that a transfusion will be administered and mitigate the
consequences of ID. A structured approach to diagnosis and
management often identifies comorbidities such as peptic
ulcer disease (particularly detection and eradication of
Helicobacter pylori infection), coeliac disease, erosive gastritis,
oesophagitis, liver disease, etc., which when identified and
treated improve health status beyond blood health alone
(333).

A structured approach to managing iron absorption after
surgery to the upper gastrointestinal system will reduce the
incidence of postoperative anaemia in these patients.

Iron therapy has been associated with significant benefits in
patients with IBD and IDA, in terms of both disease progression
and health care resource utilization (335).

Although guidelines are available to pre-empt or minimize
anaemia in these patients (339), clinical adherence is

suboptimal. Implementation of PBM in this population will
improve quality of life and may reduce mortality (340-343).



3. The pathway for national/jurisdictional PBM implementation

Table 1. continued
Anaemia Global prevalence estimates Potential and expected henefits for blood health
Preoperative and preprocedural  Preoperative and preprocedural anaemiaand ID  Preoperative anaemia and ID are easy to detect, and the
anaemia and ID is more prevalent than anaemia in the general underlying causes are generally readily correctable (306).
population. Of the estimated 313 million Diagnosis and management of preoperative anaemia may be
surgeries performed worldwide (2010), more expected to reduce postoperative mortality (345, 346).

than 100 million surgeries are likely to be
performed on anaemic patients (4, 344).

The prevalence of preoperative anaemia from
all causes varies with the type of surgery but
is estimated to be 30—-40% (345, 346). When
anaemia thresholds are redefined at 13 g/dL
for both sexes, the prevalence of preoperative
anaemia will rise significantly in the overall
population and particularly in women (347).

« Critical illness (intensive care unit  Of an estimated 421 million patients hospitalized ~ HAA is largely preventable, particularly in surgical and ICU
(ICU), paediatric intensive care annually (348), between 35% and 75% develop  patients (47, 349, 355-361).
unit) anaemia during their stay (349, 350). The

- Extended hospital stay prevalence is up to 100% in patients with ICU

stays of more than 7 days (357, 352). Of those

who are anaemic when discharged from hospital,

almost half are still anaemic up to 12 months later

(357). The annual blood loss due to phlebotomy

is estimated at 25 million litres (353). Global

prevalence of postoperative anaemia is estimated

at 80-90% (354).

« Postoperative anaemia

LICs, low-income countries; LMICs, lower middle-income countries.
? Prevalence data by country can be retrieved from https://vizhub.healthdata.org/ghd-results/

Table 2.Global prevalence of blood loss and the benefits of patient blood management

Blood loss Global prevalence estimates Potential and expected henefits for blood health

- Heavy menstrual bleeding (HMB)*  HMB affects 20-50% of women of reproductive  The management of IDA and ID is not adequately addressed or

- Abnormal uterine bleeding, age (363, 364) and is associated with reduced adopted in guidelines for management of HMB, dysfunctional
for example, perimenopausal quality of life, lost productivity at work and uterine bleeding and uterine bleeding due to uterine
and dysfunctional uterine interruption of girls’ education. In a study pathology (367).

bleeding; bleeding due to uterine  conducted in low- and middle-income countries,

leiomyomata, adenomyosis, etc. ~ approximately half of the women in a sample of

(362) 4828 had HMB. The prevalence ranged from 38%
t0 78% (365). In another study, the prevalence
of HMB in a sample of 4506 women in five
European countries was 27% (366). Dysfunctional
uterine bleeding and uterine bleeding due to
leiomyomata and adenomyosis adds to the
burden of iron deficiency (ID) and iron deficiency
anaemia (IDA) in women.
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Table 2. continued

Blood loss

« Gastrointestinal bleeding
- Acute upper gastrointestinal
bleeding (AUGIB)

- Acute lower gastrointestinal
bleeding (ALGIB)

- Chronic gastrointestinal
bleeding

- Trauma haemorrhage®

- Postpartum haemorrhage
(PPH)?

- Ectopic pregnancy

« Incomplete abortion

- Cardiovascular surgery
- Transplant surgery
« All other major surgery

Global prevalence estimates

Major disease-related blood loss affects
millions of gastroenterology patients (368,
369). AUGIB alone represents a significant clinical
and economic burden, with a reported incidence
of 48—160 cases per 100 000 adults each year
(370, 371). ALGIB from such causes as ischaemic
colitis, diverticulosis and angiodysplasia may

be equally common, with a crude incidence

of 87 per 100 000 population (372). Chronic
gastrointestinal bleeding, especially from

lower gastrointestinal neoplasms, contributes
significantly to IDA (373). Acute and chronic
gastrointestinal bleeding are frequently
exacerbated by the use of anticoagulant and
antiplatelet medications, and this is associated
with increased mortality and morbidity (372, 374)
as well as persistent anaemia and ID (373).

Itis estimated that 4.4 million deaths annually
can be attributed to trauma-related injuries (376).
Trauma-related haemorrhage is thought to be
responsible for 1.5 million deaths annually (377,
378).The global burden of severe haemorrhage
associated with trauma is difficult to estimate, but
road traffic accidents alone account for at least 50
million cases. Those in LMICs in the African Region
and South-East Asian Region account for >50%
of the total (378). More than 56 million people
sustain injuries each year that are severe enough
to warrant inpatient care (379).

PPH occurs in at least 6% of births or an
estimated 8.4 million events per annum, and
may be increasing (382). Severe PPH occurs

in 1.86% of all deliveries, or an estimated 2.5
million events (383). Numbers of deaths from
PPH are several times higher in LICs than in HICs
(384). Recent evidence suggests an association
between a low antepartum haemoglobin
concentration and an increased risk of PPH
(385-387).

80-90% of patients are anaemic following
surgery (392).

HICs, high-income countries; LICs, low-income countries; LMICs, lower middle-income countries.
? Prevalence data by country can be retrieved from https://www.healthdata.org/research-analysis/health-risks-issues/maternal-health

Potential and expected henefits for blood health

AUGIB and ALGIB are often treated with transfusions.

PBM will reduce the need for transfusion in patients with
acute gastrointestinal haemorrhage and improve clinical
outcomes (374). Despite its high incidence in patients with
gastrointestinal haemorrhage, ID often goes undiagnosed and
undertreated. PBM supports the following recommendations
and findings: that IDA be diligently investigated, that effective
treatment of ID/IDA improves outcomes such as health-
related quality of life and can avoid severe cardiovascular
consequences, and that intravenous iron is well tolerated as a
treatment in this setting (375).

Although guidelines are available on how to minimize and
pre-empt blood loss in these populations, and to manage
anaemia and support haemodynamics and oxygenation (380,
381), clinical adherence to these guidelines in direct patient
care is suboptimal. This represents a clear opportunity for PBM
implementation.

Active management of the third stage of labour, use of
uterotonics and tranexamic acid, and rapid recognition and
management of PPH including cell salvage, are all effective
PBM strategies used to manage obstetric haemorrhage
(388-3917) and have been shown to reduce transfusions and
maternal mortality from PPH (7, 78, 175).

Surgical patients present a clear opportunity for both
preoperative and postoperative anaemia management. The
incidence of transfusion to treat anaemia in surgical patients
varies greatly by type of surgery (393), between countries and
regions, and even between hospitals within a region (394,
395). Transfusion rates in patients undergoing emergency
surgery may be 2—3 times higher than in those undergoing
elective surgery (396). Although guidelines are available

on how to minimize and pre-empt blood loss in surgical
populations (381, 397), clinical application of these guidelines
is suboptimal (398). This represents a clear opportunity for
PBM implementation.


https://www.healthdata.org/research-analysis/health-risks-issues/maternal-health

3. The pathway for national/jurisdictional PBM implementation

Table 3.Global prevalence of coagulopathies with bleeding risk and the benefits of patient blood

management

Coagulopathies with bleeding risk  Global prevalence estimates

- Congenital coagulopathies

« Acquired coagulopathies
- Anticoagulants
- Antiplatelet therapy
- Other medication-induced
- Herbal supplement-induced
- Vitamin K deficiency
- Liver disease

- Disseminated intravascular
coagulation

- Hyperfibrinolysis

- Trauma-induced coagulopathy

- Coagulopathy associated with
postpartum haemorrhage (PPH)

The aggregate prevalence of all congenital
coagulopathies is unknown. Von Willebrand
disease (VWD) is the most common with an
estimated prevalence of up to 2.2%. Prevalence
of these inherited coagulopathies varies
significantly by race and geography. National
registries and databases can sometimes be used
to estimate prevalence of less common inherited
coagulopathies such as haemophilia A and B
(399). Patients with coagulopathy experience a
high disease burden in terms of bleeding, poor
quality of life and high health care resource
utilization (400).

Use of anticoagulants, including vitamin K
antagonists and direct oral anticoagulants, is
increasingly common in ageing societies. Use

of platelet inhibitory drugs is also increasing,
including dual antiplatelet therapy. The risk of
major bleeding is significant: it is estimated to

be as high as 2.1 per 100 patient-years (392).
Acquired and medication-induced coagulopathies
and medication-induced platelet dysfunction

are associated with increased mortality, major
morbidity including haemorrhagic stroke, and
increased admission to the intensive care unit and
overall length of hospital stay (392, 402-404).

Early trauma-induced coagulopathy is common,
occurring in over 15% of patients admitted
with trauma. It is also reported in up to 11% of
mildly injured patients without physiological
derangement or blood component/product
administration (406).

Severe PPH occurs in 1.86% of all deliveries, or an
estimated 2.5 million events (383). Coagulation
abnormalities were recently estimated to occur in
17% of patients with massive PPH (408).

Potential and expected benefits for blood health

Referral-based prevalence studies of vVWD suggest the disease
(and probably, congenital coagulopathy more broadly) is
significantly underdiagnosed (400, 407). There is significant
potential to improve overall blood health and quality of life
and reduce resource utilization. Guidelines on how to manage
affected patients in the perioperative period are available.

PBM provides a structured approach to management

of anticoagulant and antiplatelet therapy, especially
perioperative and periprocedural treatment. Guidelines are
available for management of patients with coagulopathies
(393). PBM provides for individual decision-making in specific
patients for whom generalized recommendations may not

be applicable. This should reduce major thromboembolic and
bleeding complications (393, 405).

Severe trauma and associated haemorrhage represent a
major global health burden. PBM strategies will reduce
mortality and transfusion dependency by optimizing and
standardizing trauma care consistent with evidence-based
best practice (407).

Early recognition and management of coagulopathy in
women with massive PPH will reduce maternal mortality.

? Prevalence data by country can be retrieved from https://www.healthdata.org/research-analysis/health-risks-issues/maternal-health

1.3 PBM Commission anticipates potential synergies and conflicts with
other public health initiatives

The PBM Commission should liaise with project leads or senior officers responsible for current national or regional
public health initiatives and activities that might relate to PBM or PBM implementation plans and initiatives. The goal
should be to generate synergies and avoid duplication of efforts or conflicts. Examples of potential synergies include
programmes to reduce the prevalence of ID and anaemia, improve national nutrition status, improve the management
of postpartum haemorrhage, reduce child and maternal mortality (409-413), and improve the efficiency and safety of
the national blood-collection network (414).

When done early in the implementation process, this supports the alignment of personnel priorities and resources,
improving productivity and increasing the chance of success.
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Potential synergies between PBM implementation guidance and other global health initiatives

The 2023 WHO document Accelerating anaemia reduction: a comprehensive framework for action, states: “Given that the causes and
risk factors for anaemia are complex and diverse, and prevalence appears to have changed little in the past 20 years, accelerating
anaemia reduction requires renewed dedication and a coordinated, multipronged approach” (470). This PBM implementation
guidance is just such a coordinated, multipronged approach that amplifies the success of any strategy to reduce the burden of
anaemia. It is targeted across all sites of care, all causes of anaemia and those populations at highest risk for anaemia. Similarly, it
supports the United Nations Children’s Fund (UNICEF)'s goals of fighting undernutrition, malnutrition and micronutrient deficiencies
and securing a future free of preventable anaemia, since anaemia prevention, recognition, diagnosis and management are core
principles of PBM. This also includes the Anaemia Action Alliance brought together by UNICEF and WHO (475, 416).

1.4 Highest-ranking official announces national/jurisdictional
implementation of PBM

To increase the chances of success, the ministry of health or department of health should arrange a formal launch
of national/jurisdictional PBM implementation. Multiple communication and dissemination strategies should be
employed, including media releases distributed through the usual ministry of health or department of health channels

(for example, website, social media, press releases). The outreach should address the population as a whole as well as
vulnerable patient populations and all health care workers.

Step 2: PBM Commission establishes governance
for PBM implementation

Establishing governance for PBM implementation Q ,

N 21 PBM commission installs National/Jurisdictional PBM A
: Implementation Task Force

) il
) 22 National/Jurisdictional PBM Implementation Task Force acts
. within governance framework

) 23 National/Jurisdictional PBM Implementation Task Force drafts
: budget
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3. The pathway for national/jurisdictional PBM implementation

2.1 PBM Commission installs national/jurisdictional PBM Task Force

The Commission installs a national/jurisdictional PBM Task Force that holds the central operational role in the
national/jurisdictional implementation process, particularly to execute steps 3-8 and 15-18 of the 8-model. It should
be headed by a Chair appointed by the Commission. In coordination with the Chair, the Commission appoints the other
members of the Task Force who should have clinical expertise at all levels of patient care. The Task Force might consist of
a senior medical officer, one or two senior clinicians with PBM expertise, and an implementation expert (the Task Force
might also include some members of the Commission '). The Task Force may appoint an executive group or leadership
team from within to facilitate decision-making. It can invite individuals with specialized knowledge and skills on an ad
hoc basis. Appointing a national/jurisdictional PBM Task Force rather than delegating the PBM implementation task to
a ministry of health or department of health department has various advantages. For example, a PBM Task Force has
fewer distractions from day-to-day responsibilities. The PBM Task Force should report directly to the PBM Commission.

2.2 National/jurisdictional PBM Task Force acts within the governance
framework

Governance is integral to the “call to action” of the WHO PBM Policy Brief (7). Thus, the Task Force should act within a
governance framework from which it derives its authority as an officially approved “extension” of the ministry of health or
department of health. This will improve coordination with the ministry of health or department of health and the HCOs,
promote alignment of all stakeholders, increase effectiveness and efficiency, and ensure transparency and accountability.

The four dimensions of the governance framework are responsibilities and authority, organization, oversight, and
policies and procedures. They are summarized in Table 4 with key elements of each of the dimensions. Some of these
concepts can and should be extended to all other stakeholders that are actively involved in the implementation process.

2.3.1 National/jurisdictional PBM Task Force drafts budget - HICs and UMICs

The organization of the national/jurisdictional PBM Task Force and their potential supporters require funding. In HICs
and UMICs this should not be an obstacle to PBM implementation (the challenge of funding PBM implementation
in LICs and LMICs will be discussed in section 2.3.2). As shown in the WHO PBM Policy Brief and in Chapter 2 of this
document, PBM does not require additional (public) funds, but rather the reallocation of already available funds to
achieve substantial savings. Compared to the reduction in resource utilization and overall treatment costs, one-time
costs to implement PBM over an estimated implementation period of 2-3 years are modest. By reduction of national
blood utilization alone, these expenditures are expected to be recouped in the first or second year of the implementation
period in HICs and UMICs, and then to result in ongoing savings (22). Additional cost savings are expected from improved
clinical outcomes and reductions in complications and adverse events. Moreover, most of the PBM Task Force’s workload
falls within the scope of the overarching duties and responsibilities of the ministry of health or department of health,
namely, the delivery of the three essential public health operations that are strongly supported by PBM.

However, due diligence requires correct budgeting. PBM implementation according to the 8-model, with its phases
A, B and C, requires three successive budgets. Budget A relates to Phase A. It includes costs only, because the costs of
Phase A are not offset by savings. The first phase of the implementation requires primarily bureaucratic and regulatory
work and high-level facilitation. Cost items include:

e ministry of health or department of health personnel (reallocated personnel or additional part- or full-time
equivalents) and/or consulting fees for external experts;

! Note: Depending on their size, existing structure and resources, some Member States or their jurisdictions may choose a “flatter” administrative structure with the PBM
Commission serving a dual role as the national/jurisdictional PBM Task Force.
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Table 4. Governance framework for the national/jurisdictional PBM Task Force

Responsibilities and authority

What will be required of the Task

Force and what is its authority?

- Executing steps 3-8 and 15-18
of the 8-model to accomplish
fullimplementation of PBM
nationally/jurisdictionally

- Drafting a formal charter that
stipulates the Task Force’s
mission, specific goals and
responsibilities

- Authorized by the ministry
of health to play the central
operational role in the
national/jurisdictional
implementation until
completion of the process

- Exhausting all available
measures within the
ministry of health or
department of health's
statutory responsibilities
that support and accelerate
the implementation of PBM,
including

- “hard” or regulatory measures

- “soft” or persuasive measures

e travel expenses;

e communication costs;

Organization

How is the Task Force
organized and what is its
membership?

- Establishing
organizational
structure that

- defines the role of
chair and co-chair

- names and describes
any additional
leadership roles
within the Task Force

- determines meeting
frequency

- ldentifying members
with specific
expertise, e.g.
data collection and
analytics

Hiring external
expert consultants as
needed

Oversight

Requirements for reporting from the Task
Force to the National Commission, and
Task Force oversight during phases B and
Cand post-implementation

- Supervised by the ministry of
health or department of health
PBM Commission

+ Reporting periodically to ministry
of health or department of health
PBM Commission during phase A on

- timelines and achievements/progress

- unexpected major impediments and
process adjustments

« Receiving periodic reports from
PBM pilot projects on the progress
of the implementation of structure
and processes during phase B (see
Annexes 3 and 4)

+ Receiving periodic national
summary reports until completion
of phase C (see Annexes 3 and 4)

- After completion of phase C, the
Task Force may mandate the
reporting of selected aggregated
PBM quality measures/key
performance indicators as
permanent controls to ensure
sustainability, review, assessment
and benchmarking for quality in
health care

Policies and procedures

How does the Task Force fulfil its
responsibilities and exercise its authority?

« Following written policies and
procedures governing its structure
and conduct on

- how often it will report to the national
commission/ministry of health or
department of health

- number of members and how long
each will serve, or if any members are
permanent

- policies on ethical conduct in
alignment with the “third E” of
PBM, professional responsibility and
accountability towards patients, blood
donors and taxpayers through PBM
implementation

- policies that cultivate mutual respect
and communal participation between
diverse stakeholder groups

- procedures to foster multiprofessional
and multidisciplinary collaboration via
team meetings

- policies that demonstrate sensitivity to
local health care needs and resources
and tailor measures accordingly

- policies that prioritize patient
engagement and empowerment

e costs for initial educational events and materials (kick-off meetings, introductory symposia); and

o fees for webpage design, graphic artists, and ancillary goods and services.

Step 5 (empowering the public through education on blood health) might require additional funding (depending on
what communication strategy is developed and what media/communication channels are involved) for:

e publicrelations fees; and
e advertising/promotion costs.
Budget B for Phase B includes the costs of the national/jurisdictional PBM Task Force to support HCOs/institutions

during the pilot phase if needed. It does not include start-up costs for the HCO to conduct a PBM pilot programme
(see step 10.2). Budget B items might include:
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e costs for external PBM experts:
« personnel and/or consulting fees
« rental fees and operating costs for additional workspace
« travel expenses

« communication costs

insurance;
e costs for IT/data management/systems engineering experts;
e costs for educational events and materials (kick-off meetings, symposia);

e publicrelations fees; and

fees for webpage design, graphic design, and ancillary goods and services.

Note:

The budget for the HCO/institution to conduct a PBM pilot programme will be drawn up by the champions/project leads of the HCO and is
integral to the business case discussed under step 10.

Budget C for Phase C might include:
e communication costs for issuance of a national/jurisdictional report;
e costs for IT/data management/systems engineering experts; and
e public grants for PBM research (optional).

Analogous to Phase B, the budget for HCOs/institutions to implement PBM by replicating the pilot programmes will be
drawn up and managed by the HCOs/institutions themselves, with the effect of reducing overall costs and improving
patient outcomes. To enhance the replication of PBM pilot programmes and reduce the costs of the national/jurisdictional
roll-out, the ministry of health or department of health might facilitate collaborative networks of HCOs within a region
or several regions to share best practices, resources, experiences and data. In some jurisdictions, allocation of funds
for start-up costs from the ministry of health or department of health might be considered.

Additional information can be found in How to make budgets work for health? A practical guide to designing, managing
and monitoring programme budgets in the health sector, published by WHO (417).

2.3.2 National/jurisdictional PBM Task Force drafts budget — LICs and LMICs

Funding PBM in LICs and many LMICs needs a different approach from that taken by HICs and UMICs: Millennium
Development Goal (MDG) cost estimate studies consistently show that the financial gap between the cost of achieving
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MDGs and the ability of LICs to allocate the respective financial resources can only be addressed with financing from
donors or donor consortia (418). In most of these countries, even the most basic health care infrastructure is missing.
The ratios of physicians nurses and midwives per capita are too low (419,420), and these challenges are exacerbated by
ongoing brain-drain (421). Many hospitals experience regular interruptions in their supply of oxygen, running water
and electricity, and may even lack basic physical infrastructure (422, 423).

Restricted access to care — a global challenge

According to a modelling study, more than half of the world’s population has extremely restricted access to surgical care. At least
92.3% of LMIC populations and 97.7% of LIC populations have restricted access due to their inability to reach health care facilities
in a timely manner, limited surgical capacity and inadequate safety of surgery, or because they cannot obtain surgery without
catastrophic expenditure (424).

Severe resource constraints mean that treatment strategies common in HICs would necessitate resources and physical
infrastructure that hardly exist in LICs and LMICs (see Box 6). Thus, even more than in highly developed health care
systems, the focus must be on the simplest corrective and relatively affordable preventive and pre-emptive treatment
strategies, many of which are foundational PBM strategies.

When a national/jurisdictional PBM Task Force in an LIC or an LMIC approaches donor organizations for support, it must
be aware of the fierce competition for funding, not only for health care, but also for other sectors of the economy. It is
important to convey that PBM funding is an exceptionally “smart” investment. Even under extreme resource constraints
and with the most basic physical infrastructure, it can be successfully and sustainably implemented, resulting in a
sustainable and significant return on investment. Simple treatment strategies using small and low-cost bundles of
PBM tools, applied with the help of CHWs, nurses and, where available, a few coordinating general practitioners, can
produce significantly improved outcomes in highly vulnerable populations (see Box 6).

Leading examples of partnering with donor organizations for highly effective nationwide public health
initiatives to reduce maternal mortality from postpartum bleeding

The most common reason mothers die during childbirth is late diagnosis of excessive bleeding and inefficient treatment (296).
Innovative approaches presented in two studies conducted in sub-Saharan countries demonstrate the considerable life-saving
potential from implementation strategies and the use of affordable key components that can be selected from the comprehensive
PBM toolkits for managing obstetric haemorrhage under resource constraints (see Annex 10).

In Niger, primary postpartum haemorrhage (PPH) was the principal cause of birth-related maternal mortality. With funding through
a donor consortium that consisted of the Government of Norway, the Government of Niger, the Kavli Trust (Kavlifondet), the InFil
Foundation and individuals from several countries, a nationwide strategy was implemented for prevention, early detection and
reduction of primary PPH across all health facilities in which births took place. Three treatment modalities were applied when
indicated, beginning with the administration of 800 pg misoprostol. When bleeding persisted after 20 minutes, an intrauterine
condom tamponade was applied to stop the bleeding, and in cases where bleeding persisted for another period of 6—12 minutes,
the patient was put into a non-inflatable anti-shock garment and referred to a hospital for further treatment. The programme was
implemented with a set of public health tools and the organized engagement of champions, referred to in the original paper as“a
few people who really care”. The programme also involved data managers, programme managers, epidemiologists, resident technical
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Box 6 continued

advisers and supervisors, with provision of annual training and retraining, course correction mechanisms and other measures. The
programme led to a reduction of mortality associated with PPH by at least 50% within 2 years and this was sustained for at least 6
years. Maternal deaths caused by primary PPH in health facilities now stand at 9.53% in Niger, lower than in the United States of
America where the figure is 11% (7, 425, 426).

In a second project supported by donor funds, 80 hospitals across Kenya, Nigeria, South Africa and the United Republic of Tanzania
implemented a multicomponent intervention to address the high number of avoidable deaths due to PPH. The treatment bundle
consisted of criteria for the early detection of bleeding, strategies to reduce blood loss, including uterine massage, oxytocic drugs,
tranexamic acid, intravenous fluids and a process for escalating the response to persistent bleeding. To coordinate successful
implementation, a multidisciplinary team of public health professionals was needed to design and deliver education (including
simulation-based, on-site training), local champions to lead and support change, and data professionals to collect information

and report activity. To study the clinical effectiveness of this strategy, researchers from WHO randomly assigned more than 200 000
women undergoing vaginal delivery at 80 hospitals to receive the multicomponent intervention or usual hospital care. The women
in the intervention group had a 60% reduction in severe PPH (blood loss >1000 mL), laparotomy for bleeding and maternal death
from bleeding. As a secondary outcome, the trial also showed a significant reduction of postpartum blood transfusion (78). Women
in the intervention group had a higher PPH detection rate, highlighting that PBM awareness can lead to increased detection rates of
underdiagnosed conditions such as PPH and anaemia.

Both examples serve as templates for all health care systems under extreme resource constraints. With their affordability and
relatively rapid improvements, they demonstrate how to support health-related sustainable development goals, including universal
health coverage.

Using the information provided in Chapter 4 and the PBM toolkits located in Annexes 6 and 9, and depending on local
needs and opportunities, PBM implementation can be gradually expanded. Funding PBM is “smart” because the low-cost
nature of these preventive interventions saves funds that might otherwise be spent on corrective interventions that
are more costly and potentially less effective. Such savings can be allocated for the expansion of PBM across additional
patient populations, or for other health interventions such as immunization programmes.

Why PBM needs prioritization over “optimal blood use” programmes under extreme resource constraints

The benefits of implementing PBM are significantly greater than those achieved through expansion of blood collection and
distribution. This is particularly the case when health care facilities lack laboratory capacity, cold chain logistics, trained staff and
transfusion medicine specialists (427). An increase in blood supply under such conditions is not likely to substantially improve the
level of health care, but rather to result in a further increase to the already high rate of wasted blood units in LICs and LMICs (428).
The high cost of donor blood makes this situation worse. In Zimbabwe, the overall production cost of one unit of whole blood was
equivalent to 12.4% of the country’s per capita gross domestic product (GDP) per annum, while the cost of one unit of packed red
blood cells was equivalent to 13.7%, of per capita GDP (429). Thus, the expenditures for blood transfusion, let alone the expenditures
for surgery, can lead to impoverishment for many patients (430). Significantly higher rates of pathogen contamination in the blood
supply add to the safety and economic challenges in these environments. Even in HICs, pathogen reduction in allogeneic blood
components remains a problem due to the high cost of use (437-433). In contrast, low-cost measures to reduce and pre-empt
scenarios associated with high blood loss must be highly effective in severely resource-constrained environments (78).

Examples of low-cost measures are tourniquets (434-437), low technology cell salvage devices (438), pelvic belts utilizing bed sheets,
trousers or inner tubes (80), uterine balloons made from condoms or sterile gloves (439-441), traction devices, external fixators (442,

443), anti-shock “trousers” fashioned from bicycle tyre inner tubes (444), topical haemostatics such as local tranexamic acid or sterile

compresses with epinephrine (445).
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Before seeking funding from financial donors, it is advisable to invite representatives of the respective regional WHO
office and from the World Bank, as well as international PBM experts, to discuss PBM health goals, draft the budget and
rationale, and to ensure that the content, level of detail and format of the request/application match the expectations
of donor organizations.

Once external donors have agreed to support PBM, a legally binding agreement must come into effect between the
ministry of health or department of health (or other government entity as needed) and the donor (individual(s), donor
consortium or legal entity). Among other things, this should specify when payments are to be made, the achievements
or milestones to which the payments are linked, and how the administration of the funds is controlled.

Step 3: National/jurisdictional PBM Task Force
anchors PBM within the WHO-aligned
quality and safety framework

Introduction: leveraging normative power to implement PBM

Ministries of health and departments of health have limited executive power to direct clinicians on how to practise
medicine. However, setting national quality and safety standards lies within their executive power and is arguably one
of their key functions. Thus, integrating PBM into these standards will establish the broad provision of PBM as a
requirement within the country. Step 3 offers one of the few opportunities during PBM implementation where the
ministry of health or department of health can apply its executive power in favour of PBM.

7~
a

Making PBM an integral part of the national safety and quality standards

Integrating PBM into the pandemic response plan
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3.1 Making PBM an integral part of the national safety and quality
standards

Most countries have laws, regulations and/or standards addressing patient safety. PBM, according to its global and
broadly endorsed definition, promotes patient safety (7). WHO has recognized that the benefits of PBM for health care
institutions and hospitals include “improved patient safety and quality of care”(1). Therefore, it is necessary to integrate
PBM into national safety and quality standards, and to identify additional options to support PBM within the regulatory
framework for patient safety.

As an example, some of the ministries of health of European Union Member States have issued regulations prohibiting
operations on anaemic, elective patients unless the anaemia has been corrected (446-449). The national/jurisdictional
PBM Task Force in other countries might follow this example and recommend to the ministry of health or department of
health that such PBM modalities be required to better protect vulnerable patient populations. The national/jurisdictional
PBM Task Force might also submit relevant draft regulations to the ministry of health or department of health. In turn,
the ministry of health or department of health might suggest draft legislation to the legislature.

The global definition of PBM includes the promotion of patient empowerment (7, 2). In many countries it is integral
to the patient safety legislation that treating physicians obtain consent from patients before performing any medical
procedures or treatments, ensuring that patients are aware of the risks, benefits, alternatives and possible complications.
Many physicians have an incomplete understanding of PBM and its potential positive impact on patient outcomes
and safety (4, 287, 450-453). There may also be a knowledge gap regarding the challenges of blood supply management
and the activity-based cost of transfusion (454-456). There is also limited awareness of the dose-dependent, indirect
risks of red blood cell (1,457-517), platelet (1,479, 517-536) and plasma transfusions (7, 462, 479, 517-540). This deficit results in
insufficient patient education, precluding patient empowerment and contributing to avoidable risk and suboptimal
treatment. This represents another aspect of the way in which insufficient physician and patient education decreases
quality and safety. The national/jurisdictional PBM Task Force should be aware that informed consent carried out pro
forma by the HCP or a surrogate, and often developed locally, may not result in true participation of the patient in
decisions about transfusion. The national/jurisdictional PBM Task Force might choose to consult with patient advocacy
associations to ensure that patient perspectives and needs are fully integrated into PBM programme development.

To mitigate these safety and liability risks, and to ensure full respect of the patients'right to autonomy by empowering
them, a legally required and standardized informed consent process, consistent with patient autonomy in the context
of PBM and transfusion, is indicated (see step 5).

PBM and its role in improving global patient safety

WHO's Global Patient Safety Action Plan 2021—2030: towards eliminating avoidable harm in health care suggests that safe health care
should be viewed as a basic human right. Patient safety is legally protected by specific laws and regulations in many countries. They
vary from country to country, but the overarching goal is to ensure the safety and well-being of patients receiving medical care.
Common features of patient safety requlations include setting standards for health care facilities and practitioners, establishing
protocols for reporting and investigating medical errors and adverse events, and implementing measures to prevent and mitigate
patient harm.

The Global Ministerial Summits on Patient Safety helped to sustain the momentum of the global patient safety movement, as
evidenced by the adoption of the World Health Assembly resolution (WHA72.6) "Global Action on Patient Safety" in May 2019, which
enabled the first-ever World Patient Safety Day in September 2019. One of the key challenges facing patient safety today is to ensure
the appropriate and sustainable implementation of suitable concepts and approaches that are crucial to the success of WHA72.6
(541).
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Box 8 continued

PBM has the exceptional potential to improve patient safety and patient outcomes for hundreds of millions of patients while saving
billions of health care dollars that can be reallocated where needed (7, 4). Thus, PBM improves patient safety and supports two
essential public health functions, namely, health protection and secondary disease prevention.

However, “there is a persistent lack of awareness about PBM on the part of patients, health authorities including those responsible
for universal health coverage, health care professionals such as doctors, nurses and pharmacists, medical professional societies,
public health experts, health economists, hospital administrators and others”. In addition, “culture and behaviour including existing
medical dogma are the main obstacles to the implementation of PBM’, and the “long established position of transfusion as‘usual care
for anaemia and bleeding continues to hamper the adoption of PBM” (7). The implementation of PBM represents a paradigm shift
through gradual and sufficient accumulation of incremental changes over the past two decades. However, because the accumulated
evidence has reached “critical mass’, PBM must now be implemented through a more rapid, and possibly more disruptive, departure
from still broadly accepted medical practices.

/

3.2 Integrating PBM into the pandemic response plan

In clinical settings with a high prevalence of moderate to severe anaemia and/or high surgical blood loss, physicians
view many of their patients as “at risk” for transfusion, which limits their perceived therapeutic options when caring
for these patients. When PBM is implemented as standard practice, there is a significant reduction in transfusion in
these vulnerable patient populations (542-544). This reduction increases both perceived and actual therapeutic options
in everyday practice. Moreover, in national emergencies, reduced dependency on donated blood products increases
the resilience of the national health care system as well as improving basic clinical care, and therefore overall patient
safety within the population.

A pandemic is one such emergency. During the COVID-19 pandemic, WHO reminded the global health care community
repeatedly, through its Interim Guidance, that PBM takes pressure off the blood supply system (545, 546). PBM “leads
to an improved pandemic response when blood shortages occur as a result of emerging or re-emerging infectious
diseases in the blood pool, or when there is a reduction in donors or donations due to social distancing, business or
school closures” (7). As recommended by experts in pandemic and disaster response, the national/jurisdictional PBM
Task Force should advocate for the integration of PBM into pandemic and disaster response plans (547, 548).

Step 4: National/jurisdictional PBM Task Force
mandates PBM education for professionals
and students

Introduction: ensuring compliance with PBM through broad-based education

Each country has its own laws and regulations governing the registration and conduct of clinicians. These laws are
intended to protect patients from advice or treatments that do not correspond to the current state of the art (lege artis),
ensure the competence and ethics, of medical practitioners and provide a legal framework for the medical profession.
Since “[d]elaying the implementation of PBM translates into increased morbidity and mortality”(7), the national or state
medical councils are advised to encourage physicians to familiarize themselves with national PBM guidelines in order
to comply with the legal or regulatory requirement to provide “state-of-the-art” treatment and minimize the risk of
legal liability, not only for physicians but for the public health administration.
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Mandating peer reviewed clinical PBM guidelines as a precondition for
professional education and regulatory measures

Mandating PBM education for students, post-graduates and other
active healthcare staff

Clinicians, safety and quality Clinicians, lay workers, and
managers, and hospital pharmacists in community-based health workers in
HICs and UMICs LMICs and HICs

Ensuring comprehensive PBM education for students of medicine,
healthcare and health management

4.1 Mandating peer-reviewed clinical PBM guidelines as a precondition for
PBM professional education and regulatory measures

Before establishing legal or regulatory measures to implement PBM, the national/jurisdictional PBM Task Force needs
to ensure the provision of up-to-date national PBM clinical guidelines that are in line with the global definition of PBM
(1,2). This can be achieved by:

e tasking and sponsoring national medical professional societies to create multidisciplinary peer-reviewed clinical
PBM guidelines de novo; or

e requesting national medical professional societies to endorse peer-reviewed clinical PBM guidelines from other
countries or from international medical professional societies.

Exemplars of clinical PBM guidelines

When medical professional societies invest in a PBM guideline document for their specialty (or when multiple societies develop a
consensus around PBM guidelines) it lays the foundation for a widely accepted national clinical guideline and fosters harmonized
practice. One example of a society document is the PBM consensus document released in Brazil by their National Haematology,
Haemotherapy and Cellular Therapy Society (549). Several national medical professional societies achieved consensus on PBM and
made a collaborative effort to expand and promote PBM through joint educational programmes and medical standards. The National
Blood Authority (NBA) of Australia funded and managed the development of a series of national evidence-based PBM guidelines,
comprising six modules. They were developed through the clinical input and expertise of a clinical reference group made up of
representatives from multiple colleges and societies from Australia and New Zealand and an independent consumer advocate. The
modules cover critical bleeding (adults), perioperative, medical, critical care, obstetrics and maternity, and neonatal and paediatrics
(550-555). These quidelines were used in the development of clinical PBM guidelines for the health authorities in Mexico and can
serve as a resource or template for other countries (556). International collaboration on the development and adoption of PBM
guidelines and education efforts will help develop a unified and innovative approach to PBM.
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4.2 Mandating PBM education for students of medicine, postgraduates and
other active health care staff

The urgency of making PBM the standard of care demands that it be immediately integrated into the curricula of
students studying medicine and nursing, pharmacy and perfusion. This will have a significant impact on daily clinical
practice in the long term. The greatest near-term impact will rely on education and training of postgraduate physicians
and nurses, as well as lay health workers (LHWs) and CHWs in LICs and UMICs.

A mandatory requirement for PBM education may be controversial given the demands and time constraints that already
exist for both undergraduate and postgraduate medical education. It is recommended that an undergraduate curriculum
on PBM be incorporated into medical, nursing and pharmacy schools. This should be taught by a multidisciplinary faculty.
A PBM course should be required by HCOs at the beginning of employment of new staff members including physicians,
nurses and pharmacists as part of orientation. The course would cover specific aspects of the PBM programme structure
at the HCO. PBM education should be required for all existing medical, nursing and pharmacy staff involved in the care
of patients managed with PBM, and continuing education should be incorporated into the PBM programme structure.

4.2.1 Clinicians, safety and quality managers and hospital pharmacists in HICs and UMICs

In HICs and UMICs, the clinical responsibilities of general practitioners (GPs), also known as primary care physicians,
should include anaemia screening, diagnosis and treatment for otherwise healthy individuals, and for patients prior to
surgery. The national/jurisdictional PBM Task Force should facilitate and support a broad-based educational programme
for GPs, including advanced practice clinicians such as nurse practitioners and physician assistants. The aim would be
for HCPs to treat ID, anaemia and coagulopathy (on the condition that they would be appropriately reimbursed for
anaemia screening and management as part of preoperative patient optimization), as well as routine care. PBM nursing
expertise in these countries is also needed at the tertiary care level (hospitalized patients). In cooperation with the
national nursing society, the national/jurisdictional PBM Task Force, as an example, might support and facilitate the
creation of a postgraduate nursing certification for PBM.

The main responsibility for PBM at the tertiary care (hospital) level lies with consultant specialists. The national/
jurisdictional PBM Task Force should recommend postgraduate PBM education in accordance with the national PBM
guidelines. In some cases, the Task Force could draft evidence-based key points to be considered for legislation by the
respective legislative bodies.

Depending on the national rules and regulations, this might require the endorsement of the ministry of education,
medical and nursing specialty councils, and other health care professional councils, as well as the leadership of medical
schools and teaching hospitals. The Task Force might need to enlist support from medical professional societies, medical
and surgical colleges or academies. Collaboration between PBM experts and medical societies is pivotal in fostering
a robust platform for continuing medical education (CME). This partnership facilitates the development of targeted
and up-to-date PBM training courses.

Proactive support for PBM from safety and quality managers is essential (see steps 15 and 16), thus, PBM education
should be incorporated in their curricula. Postgraduate education and training for hospital pharmacists should also
be considered, once again in collaboration with the corresponding professional societies.

4.2.2 Clinicians, LHWs and CHWSs in LMICs and LICs

In LICs and many LMICs the main structural problem in health care is a chronic shortage of qualified staff. PBM can
mitigate such crises.
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At the community level, particularly in LICs and LMICs, GPs handle a broad range of medical conditions and preventive
care with limited specialist support and fewer diagnostic tools. They may be involved in community outreach programmes,
health education and disease prevention campaigns, as well as in addressing various other public health challenges.
In areas with low GP density, nurses, including school nurses, must take on many of the medical tasks.

The national/jurisdictional PBM Task Force will have to determine to what extent GPs and nurses are to be educated
on the knowledge and skills required to cover PBM implementation for patient populations in need of it (based on
epidemiology data; see Chapter 3, 1.2). They will then need to decide how to facilitate and support the necessary
postgraduate education for these HCPs. In the most resource-constrained regions of the world, this education might
be provided directly through the ministry of health or department of health.

Large populations in LICs and LMICs, and sometimes even in certain geographical regions of UMICs and HICs, have
limited or no access to high-quality health care due to socioeconomic barriers and chronic shortages of HCPs, both
physicians and nurses (424). In these regions, the role of LHWs and CHWs is pivotal (557). To bridge this “access gap’, tasks
assigned to LHWs and CHWs might include health education, disease prevention, screenings for region-specific health
conditions, assisting with medication adherence, helping individuals navigate health care systems and promoting
healthy behaviours including those related to sanitation and nutrition.

The national/jurisdictional PBM Task Force could consider ways to provide basic PBM training for LHWs and CHWSs,
supported by materials for the most basic maternal and parental education in blood health. This could build on existing
WHO initiatives and training modules (557). WHO and the International Federation of Gynecology and Obstetrics (FIGO)
have acknowledged that LHWs and CHWs play a critical role in preventing PPH in regions where skilled birth attendants
are not available (558). The unmet need to prevent anaemia, particularly in pregnancy and PPH, represents a potential
synergy between implementation of PBM and ongoing efforts to involve LHWs and CHWs in the identification and
treatment of ID and anaemia (559, 560).

4.3 Ensuring comprehensive PBM education for students of medicine,
health care and health management

In some countries, the ministry of health or department of health and/or the ministry of education is responsible for
overseeing medical education and accrediting medical schools. They may also have departments dedicated to assuring
the quality of medical education. Some governments delegate accreditation processes to independent national or
international organizations so that they can accredit medical schools. In still other cases, medical professional associations
may play a role in accrediting medical schools and ensuring that they meet the necessary academic standards.

Regardless of how the structure and arrangements might differ between countries, the role of the national/jurisdictional
PBM Task Force would be to identify the respective body or bodies within the medical education system that are to
be responsible for, and have authority over, the development of PBM curricula. PBM teaching modules should be a
compulsory part of medical education and must be crafted to meet the national PBM need. When reaching out to
governmental stakeholders other than the ministry of health or department of health to support this part of the
strategy for PBM implementation, the Task Force should refer to the above-described laws and regulations for patient
safety as justification to ensure PBM as standard of care. The same principles would apply for education in nursing and
pharmacy schools, and schools for health care and health management. Table 5 illustrates the educational materials
that will need to be developed and implemented as well as suggesting possible stakeholder groups whose help the
Task Force might solicit. The educational materials that are developed might be made accessible through an online
document“library”. The appropriate stakeholder group will depend on the Member State developing the materials.
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Table 5. PBM educational materials to be created and stakeholder groups whose help might be requested

Educational materials to be created Potential stakeholder groups to be contacted by the national/jurisdictional
PBM Task Force

PBM consensus document Medical professional societies

Peer-reviewed clinical PBM guidelines Medical professional societies

PBM curricula for medical students Medical school faculties

PBM curricula for nursing students Nursing school faculties

PBM curricula for midwifery students Nursing and midwifery schools

Postgraduate PBM curricula for resident physicians (PBM basics) Medical councils responsible for postgraduate medical education

Postgraduate PBM curricula for resident nurses Nursing societies, boards of nursing schools

Postgraduate PBM curricula for birth attendants International Confederation of Midwives and similar societies

Postgraduate PBM curricula for fellows (medical specialties) Medical professional societies, specialist societies

Curricula for health care, quality and safety managers Directors of health care, quality and safety programmes, professional societies

Lectures specific to medico-legal aspects of PBM Law and/or medical school faculties

Postgraduate PBM curricula for medico-legal professionals Licensure and recertification boards

Exemplars of clinical PBM guidelines

Education is critical to successfully embedding PBM as the standard of care. Research shows a worldwide lack of training in
transfusion medicine (567, 562). Formal undergraduate medical training in PBM is so rare that it has not been surveyed. In Brazil,

the largest federal public university (Universidade Federal de Sao Paulo (UNIFESP)) has faced this challenge and has included PBM in
the undergraduate medical course as an optional subject since 2019. As a result, graduating doctors who chose this subject during
training will already have incorporated PBM into the way they practise. Assessment of the course’s impact showed that on the first
day of class, medical students pointed to the use of blood components and donation campaigns as a solution to medical emergencies.
On the last day of class, they pointed to PBM as a central strategy (https://pbm.unifesp.br/).

A project jointly sponsored by the European Union and the Turkish ministry of health was developed and implemented from 2019—
2023.Titled Technical assistance for improving blood transfusion management, this project adopted the six modules of PBM Guidelines
and Standards of the Australian National Blood Authority (Agreement No: TREESP3.1IBTMST/P-01-01). Seventy-five physicians
participated in a “train the trainer” course. A total of 3130 physicians were trained. PBM-specific software was implemented in 283
hospitals.


https://pbm.unifesp.br/
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Step 5: National/jurisdictional PBM Task Force
empowers the public through education on
blood health

”~
P

(reating public awareness for blood health

Promoting blood health in the public domain

Promoting blood health through patient empowerment

Community/patient Shared decision Informed consent
education making and choice

Promoting PBM as a patient safety initiative

5.1 Creating public awareness about blood health

A public awareness campaign is essential to successful national/jurisdictional implementation of PBM. Considering its
potential to improve blood health for billions of individuals and hundreds of millions of patients, education on blood
health should be a priority of global health promotion. The national/jurisdictional PBM Task Force should create public
awareness through multiple communication channels. In cooperation with the ministry of education, elementary
school instruction and materials on human health and nutrition, especially the role of iron and the consequences of ID
and anaemia, could introduce blood health at the grass roots level. More detailed information could be taught at high
school in electronic and interactive formats. Given the adverse impact of ID and IDA on the cognitive development of
children and adolescents, teachers and school health officials could play an important role in blood health education
for both students and parents. Similarly, given the potentially negative impact of ID and IDA on work productivity and
ability to concentrate, useful information could be made available to both employers and employees/workers. Broad-
based education on blood health could also be spread through the regular communication channels of public and
private health insurance companies to their customer base.

Further efforts to improve blood health literacy might include the production of flyers or electronic QR-coded
materials with infographics or short videos for patients. Some professional societies have already developed materials
that might be used as source material (www.ash.org, www.ifpbm.org, www.kpbm.kr, www.mapbm.org, www.
nataonline.org, www.patientbloodmanagement.de/en, www.sabm.org, www.siapbm.org, www.wapbm.org.au,
www.pbmsia.com, www.nasmkp.ru). This information can be proactively spread by CHWs, LHWs, nurses, GPs and consultant
specialists to women of reproductive age (WRA), pregnant women, parents, caregivers and patients facing surgery.The
use of lay terms and language that is simple, clear and targeted to the intended audience, is particularly important.
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Figs 11 and 12 present examples of content and format for communicating the concept of blood health to patients
and the public, as well as primary care providers and other health care workers.

Fig. 11. Blood health: The patient perspective

“Am | getting enough nutrients, like iron
and B12, essential to my blood health?”

Blood health: The patient perspective

“I need to make sure my doctor orders a
blood count and iron studies and | get my

®

“I'need to make sure | take my blood
thinner properly and in the right dose.”

lab work done.”

_[>

“I have to make sure | stay alert for
possible blood in my urine or stool.”

_l>

“I have to take these iron supplements to
increase my blood count.”

“I should get evaluated for my heavy
menstrual bleeding.”

“I have to ask if | should stop this

“I need to follow up with my doctor
medication before surgery.”

to make sure my blood counts are
improving.”

“I have to get evaluated by my doctor before
surgery for bleeding risk and anaemia.”

While blood health can be approached using the prevention model of epidemiology, from a patient’s perspective, this
focus on the importance of blood as the body’s liquid organ and on its health status may be a new concept. Therefore,
some basic principles like understanding the importance of access to sound nutrition in support of healthy blood,
evaluation of blood health status before any invasive procedure, and medical or pharmaceutical management that
optimizes the function of all components of the blood is essential.

Fig. 12. Promotion of blood health

Promotion of blood health

« Patient education

- Agents that stimulate blood production,
(e.g. ESA, iron, folate, v itamin A

» Adequate nutrition, including childhood
nutrition especially adequate iron and
protein

« Laboratory studies (e.g., hemoglobin
level, iron studies)

« Testing for genetic and acquired blood

« Prevention of blood loss and iron disorders and B12)
deficiency including assessment for heavy « Risk assessment for patients going - Management of blood loss through
menstrual bleeding to surgery proper anticoagulation management

« Understanding how resources, choices,
and lifestyle affect blood health

In epidemiological terms, the primary prevention step in blood health is focused on disease prevention. Given the
overwhelming prevalence of potentially preventable blood health-related issues (for example, iron deficiency anaemia),
attention to adequate nutrition, patient awareness, and education on choices and risk factors for compromised blood
health such as bleeding, primary prevention is the first step towards optimal blood health. In secondary prevention,
proactive monitoring of relevant laboratory values such as haemoglobin level and evaluating potential risks to blood
health before procedures are performed, provide early detection and screening for issues related to blood health.
Finally, in tertiary prevention, patients may benefit from haematinic agents, pharmaceutical and mechanical techniques
to reduce bleeding and blood loss, and comprehensive education on how to better manage anaemia, bleeding and
coagulation to prevent further complications and issues from developing (Fig. 12).
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Before commencing awareness campaigns on blood health, coordination with other campaigns and public health
activities relating to antenatal and perinatal care, women’s health, nutrition or anaemia management is advisable, to
avoid conflicts and redundancies, and identify areas for possible synergy.

For most of the educational information on blood health, the Task Force might arrange for a dedicated section of
the official ministry of health or department of health website, continuous feeds to social media and periodic news
releases for mass media.

World Blood Health Day

Professional societies, public health organizations, other nongovernmental organizations and WHO have collaboratively raised
awareness about the importance of health maintenance of several body systems. This includes efforts at improving brain health:
Brain Health (who.int), heart health (https://www.nhlbi.nih.gov/health/heart-healthy-living) and, more recently, gut health: What
doctors wish patients knew about improving gut health: American Medical Association (ama-assn.org), to mention a few examples.
Developing awareness through a dedicated “Blood Health Day” designated to recognize the opportunity to improve blood health
could be promoted via social media platforms, traditional media and through collaborations with national and local health agencies
and organizations. There are several successful examples of such partnership awareness efforts: for example, World Digestive Health
Day (worldgastroenterology.org), World Brain Day 2023 (wfneurology.org) with other health optimization initiatives.

5.2 Promoting blood health in the public domain

In tandem with creating public awareness about blood health, the national/jurisdictional PBM Task Force might approach
chief representatives of the public and private health insurance systems, where possible, to incentivize the public to
engage in behaviours that improve blood health. Incentives could include premium discounts or cash rewards for
regular screening, diagnosis and treatment of conditions such as chronic kidney disease, that would pre-empt more
serious adverse outcomes and sequelae. Regular screening for ID, IDA, heavy menstrual bleeding due to uterine and
other gynaecological causes, and gastrointestinal bleeding, with correction where indicated, could lead to timely
interventions, more effective treatment and better outcomes (563, 564).

The promotion of blood health can be supported by promoting community actions to enhance nutritional status,
including adequate micronutrients. The Task Force should ask their ministry of health or department of health to
coordinate with any ongoing efforts in their country to develop and implement policies and programmes as part of
the United Nations' Decade of Action on Nutrition 2016-2025 (565). Nutrition stakeholders must develop and maintain a
focus on adequacy of folate and iron intake for ensuring blood health, including new nutrition initiatives, for example,
supplementation and food fortification programmes, where necessary.

Social media platforms present unique opportunities for reaching adolescents and young adults. Strategies can be
developed and exploited to generate widespread awareness and actionable takeaways for some of the most vulnerable
populations, at minimal cost.

5.3 Promoting blood health through patient empowerment

WHO's Health promotion glossary of terms 2021 defines empowerment as “a process through which people gain greater
control over decisions and actions affecting their health” (566). Patient empowerment is a key component of PBM (2). It is
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a principle embedded in a legal and social/ethical framework established by international covenants and conventions,
including on human rights, patient rights, patient self-determination/autonomy, and the social right to enjoyment of
health (Fig. 13) (567-569). The Health promotion glossary of terms makes a distinction between individual and community
empowerment.“Individual empowerment refers primarily to the individual’s ability to make decisions and have control
over their personal health decisions .... Community empowerment involves individuals acting collectively to gain
greater influence and control over the factors shaping the determinants of health in their community” (566). These
two concepts are synergistic: “Empowered individuals create empowered communities, and vice versa“(566). Both
have relevance in PBM. The national/jurisdictional and HCO PBM task forces share the responsibility for facilitating the
synergistic empowerment of patients and communities as part of PBM implementation.

Patient empowerment is achieved by a continuous three-step process of providing patient education and information,
facilitating shared decision-making, and obtaining informed consent/making an informed choice.

Fig. 13. Legal framework for patient empowerment on blood health

Right to life, liberty and security of person. Art. 3 Universal Declaration of Human Rights

Patient rights

Patient self-determination/autonomy

Right to the enjoyment of the highest attainable standard of physical and mental health.
Art. 12 International Covenant of Economic, Social and Cultural Rights

Patient empowerment on blood health

Patient education and Shared decision-making
information on PBM on PBM treatment
and blood health modalities

Achieving informed
choice and consent

5.3.1 Community and patient education

WHO's Global Patient Safety Action Plan 2021-2030: towards eliminating avoidable harm in health care states that “Most
importantly, patients need to be given the information that they need to manage their own care and take charge of
their safety to the greatest possible extent” (370).

For patients to gain such control requires that both the community (the public) and patients be educated. The individual
patient requires relevant information for themself and their medical situation (450, 577). Information involves a dialogue
between the HCP(s) and the patient, which includes clear information about the diagnosis, prognosis, all treatment
options including their expected benefits, risks, limitations, the clinical treatment pathway, and what to anticipate
before and after treatment. They also need to be informed about progress, successes, hurdles and challenges. This
information enables patients to share in decision-making and making their treatment choices. Establishing structures
and processes for providing individual patient education and information is a joint responsibility of HCOs and HCPs,
but broad public education about PBM is a responsibility of the national/jurisdictional PBM Task Force.
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Education should include public information campaigns and general educational materials in various forms and formats
for patients with different clinical situations, diagnoses, prognoses and procedures. The educational materials should
explain the various PBM treatment options together with their benefits, risks, limitations and expected outcomes (7).
This might be undertaken within the existing or expanded national framework of legally binding provisions for quality
and safety in health care, for example, health care laws or patient safety laws (see step 3). National medical professional
societies could develop templates of simplified PBM educational materials for patients. These templates could then
be adapted to the needs of hospitals and community care centres and made available to all members of their health
care teams in electronic and/or printed form (571).

5.3.2 Shared decision-making

WHO's Global Patient Safety Action Plan 2021-2030: towards eliminating avoidable harm in health care also states that
engaging “patients and families as partners in safe care” through shared decision-making is the first of seven guiding
principles used to shape the development and implementation of the WHO Action Plan in relation to patient safety (570).
However, it notes that, “[in] many parts of the world, this happens much less than it should” The national/jurisdictional
PBM Task Force should proactively promote “patient-centredness”as well as “shared decision-making” as core principles
of PBM implementation (572).

The essence of shared decision-making encompasses a patient-centred collaborative relationship of trust between
a patient and their HCP. The patient feels that his or her values, goals and preferences are respected while the HCP
offers the best available evidence-based treatment options together with explanations of their benefits, risks and
uncertainties, when deciding on a course of treatment. As a part of patient empowerment, better informed patients
and shared decision-making result in greater patient satisfaction and higher quality decisions (577, 573).

5.3.3 Informed consent and choice

Informed consent is the final step in the three-step process facilitating patient empowerment (567, 574). WHO's Global
health ethics key issues paper (2015) defines informed consent as “Agreement to a certain course of action, such as
treatment or participation in research, on the basis of complete and relevant information by a competent individual
without coercion” (573). Informed consent is a legal and ethical concept that serves:

e alegal purpose to protect patient rights;

e an ethical purpose to support self-determination and decision-making;

e an administrative purpose to ensure compliance to promote efficiency in health care; and

e to build the trust necessary to proceed with treatment (574).
Given the continued widespread lack of awareness of PBM coupled with ongoing paternalism (567) and a clinical culture
that is often unfavourable for adoption of PBM as the standard of care, the WHO Policy Brief on PBM stipulates that
“the involvement of key members of parliament or comparable legislative bodies, supported by medico-legal experts,
might be advisable to legally ensure patient empowerment and full informed consent and choice related to PBM” (7).

The national/jurisdictional PBM Task Force should request legislation to mandate informed consent and choice as it
applies to PBM.
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5.4 Promoting PBM as a patient safety initiative

The national/jurisdictional PBM Task Force should promote implementation of PBM as a critical patient safety initiative.
The WHO Policy Brief on PBM explains that PBM improves patient outcomes by pre-empting risk factors for morbidity
and mortality (7). Avoidance and reduction of harm is the essence of patient safety.

WHO's Global Patient Safety Action Plan 2021-2030: towards eliminating avoidable harm in health care states that “Safe
health care should be seen as a basic human right. As health care is predominantly a service, it is always co-produced
with the users. Achieving safe care requires that patients be informed, involved and treated as full partners in their
own care” (570). PBM supports Strategic Objective 4 of the plan, which stipulates that HCPs must “Engage and empower
patients and families to help and support the journey to safer health care” (570). This is further supported by WHO's
Patients for Patient Safety programme, which “aims to emphasize patients’ rights, transparency and partnership with
health workers to enhance the patient’s role in patient safety” (570).

Reducing the incidence of legal liability with PBM

By complying with the WHO guidance in relation to the implementation of PBM and following the core principles of PBM, HCPs and
their organizations can minimize their risk of legal liability (576). In accordance with its medico-legal liability environment, the
national/jurisdictional PBM Task Force should establish PBM as the standard of care against which medical care delivered by HCPs and
HCOs will be evaluated. The national/jurisdictional PBM Task Force should collaborate with medico-legal experts in their jurisdiction
to ensure that legal professionals understand PBM and its treatment modalities.

Patients need to be educated on the risks, benefits and limitations of PBM treatment modalities, and the risks (direct and indirect),
benefits and limitations of blood components (7, 576-578). Communication about clinical benefits, limitations and risks, and
achieving meaningful informed consent, helps to protect HCPs from medical negligence litigation (285, 571, 576).“Increasingly, the
medical profession is being put on notice that PBM is now the standard of care and that it can be legally demanded by patients and
any failure can lead to medical malpractice litigation” (577, 579).

Step 6: National/jurisdictional PBM Task Force
secures access to essential PBM medicines
and devices

6.1 Securing access to medicines to manage micronutrient deficiencies,
anaemia and coagulopathies with bleeding

WHO defines essential medicines as “those that satisfy the priority health care needs of the population. They can save
lives, reduce suffering and improve health. They are selected based on disease prevalence and public health relevance,
evidence of clinical efficacy and safety, and comparative costs and cost-effectiveness”. Securing availability and access
to these medicines is also one of the targets of the SDGs as well as being necessary to achieve UHC (580). National/
jurisdictional PBM task forces must decide which medicines and devices are essential to achieve effective PBM, based
on their local epidemiology data and population health needs, and prioritize accordingly. These decisions must also
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Securing access to medicines to manage micronutrient deficiencies,
anaemia and coagulopathies with bleeding

Securing access to devices essential to diagnose and treat micronutrient
deficiencies, anaemia and coagulopathies with bleeding

take into account that whereas the prevalence of many conditions and diseases is specific to geographical regions,
anaemia and bleeding issues affect the whole of the world’s population, even the most economically prosperous.

It is important for the Task Force to know that, except for intravenous iron supplementation and fibrinogen concentrate,
most medicines essential to PBM are already included in the WHO Model List of Essential Medicines (EML) (see Annexes
6-11). However, having these medicines on WHO's EML does not automatically mean they are registered and available
in every country. It must also be kept in mind, that individual WHO Member States have the flexibility to add or
remove medicines from their national EML based on their specific circumstances. They may include medicines that
are particularly important for treating diseases prevalent in their region or exclude medicines that are not relevant or
accessible. Another important aspect is that some countries may face frequent stockouts, particularly at the primary
care level. Mechanisms or alert systems to avoid these shortages should be developed. If essential PBM medicines
are not registered, the Task Force should facilitate all necessary steps to fast-track registration. As a second step, the
Task Force should ensure that the label of each of the various medicines covers all indications that are relevant to the
intended PBM programmes. If this is not the case, they should investigate the application of national guidelines, laws
and regulations for specific off-label use where appropriate (“compassionate use”).

6.2 Securing access to devices essential to diagnose and treat micronutrient
deficiencies, anaemia and coagulopathies with bleeding

There is no WHO list of medical devices available akin to the WHO EML. The best alternative for the PBM Task Force might
be to identify the devices necessary for their national/jurisdictional PBM programme from the tools and devices listed
in Chapter 3 and Annexes 6-11. As in the case of medicines, the PBM Task Force can facilitate and fast-track market
approval as needed. To further support availability of essential medicines and devices, the national/jurisdictional PBM
Task Force might consider offering incentives and support to the manufacturers of medicines and pharmaceutical
devices to produce some of these items locally and to reduce reliance on imports, possibly with support from the
ministry of economic affairs.
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Step 7: National/jurisdictional Task Force enables
(re)-allocation of resources for PBM

”~
P

Requesting shared responsibility from the health insurance system to
enable PBM

Replacing PBM disincentives by incentives

7.1 Requesting shared responsibility from the health insurance system to
enable PBM

UHC is the first of the Triple Billion Targets, and it “means that all people have access to the full range of quality health
services they need, when and where they need them, without financial hardship. It covers the full continuum of
essential health services, from health promotion to prevention, treatment, rehabilitation and palliative care” (587).
Although the UHC service coverage index (SDG indicator 3.8.1) has increased significantly over the past 20 years,
there are about 2 billion individuals facing catastrophic or impoverishing health spending (SDG indicator 3.8.2) (382).
It lies predominantly within the responsibilities of social security and health insurers to drive the UHC agenda. As
the evidence shows, and the WHO Policy Brief on PBM acknowledges, PBM contributes to the achievement of UHC by
improving patient outcomes, reducing average length of hospital stay and preventing secondary health conditions.
This is justification for a national/jurisdictional PBM Task Force request for shared responsibility from the national health
insurance system, both public and private. Reimbursement schemes should facilitate processes and treatments that
support PBM implementation (see 7.2). Policy-makers should enable PBM to become a standard of care by allocating
or reallocating resources.

7.2 Replacing PBM disincentives by incentives

The WHO PBM Policy Brief states “Under national governance, and to develop national PBM policies and guidelines
that will integrate PBM into health care ... key representatives of health insurance systems should optimize incentives,
remove disincentives and ensure outcome-based reimbursement schemes. For the public sector, involvement of the
‘architects’ of universal health care coverage is advisable” (7).

Depending on the structure of the Member States’ health insurance systems, it may be challenging to promote and
support PBM through insurance incentives, disincentives and reimbursement. Control, oversight and patient eligibility



3. The pathway for national/jurisdictional PBM implementation

for public and private insurance will vary from country to country. Regardless of their controlling mechanism, public
health insurance systems must adhere to the following economic principles: cost containment, appropriateness and
efficient allocation of their limited resources. In the private health insurance sector, profit maximization is the governing
principle. The executives of these systems are accountable to the public or to shareholders, and therefore often
subject to oversight and regulation to ensure transparency and proper use of funds. Recent budget impact studies
in France, Germany and Tiirkiye have demonstrated that public health insurance systems can save billions of health
care dollars with PBM (278, 279, 583). To this end, offering appropriate reimbursement schemes for PBM are not an option
but a statutory obligation for public health insurance systems. The Task Force should work with the public and private
insurance systems to demonstrate that appropriate reimbursement schemes for PBM are to their economic advantage.

Step 8: National/jurisdictional PBM Task Force
selects PBM pilot projects

7~
P

Identifying appropriate HCOs for conducting PBM pilot projects

Preferential selection of HCOs with existing PBM supporters or champions

Introduction: the value of PBM pilot projects

WHO recognizes the value of pilot projects in demonstrating and evaluating the feasibility, safety and effectiveness
of new health care interventions, approaches and programmes (584).

PBM pilot projects are likely to reveal country-specific challenges and obstacles (385). Thus, they can be valuable in
identifying the corrective measures that will be necessary before national/jurisdictional scaling up. Pilot projects allow
for local or regional “proof of concept”and facilitate local and regional acceptance of PBM implementation. Connecting
PBM pilot projects nationally and internationally also provides an opportunity to create and expand a community of
PBM experts and champions to share their experiences and reinforce one another’s efforts during the implementation
period and beyond.
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8.1 Identifying appropriate HCOs for conducting PBM pilot projects

Preparing for PBM pilot projects requires careful assessment of any potential participating HCOs, including their
organizational capacity. In the context of this guidance document, any entity that is organized and delivers health care
at alocally acceptable level of quality and safety is considered an HCO. Depending on the specific national/jurisdictional
PBM and blood health needs (see step 1.2) of each Member State, the national/jurisdictional PBM Task Force will select
from one or more of the following HCO categories to commission PBM pilot project(s):

e community level in LICs and LMICs
+ primary health care centres
+ nongovernmental organizations (NGOs) focused on health care and community development
+ village health committees supported by CHWs
e community level in UMICs and HICs
« primary health care centres
e tertiary care institutions (hospital or hospital system-based)
e trauma centres
e obstetric and maternal care centres
e paediatric and neonatal centres.
8.2 Preferentially selecting HCOs with existing PBM supporters, champions
or programmes
The presence within an HCO of one or more highly respected clinicians who are PBM supporters is a great advantage.
In the past, most institutional PBM programmes have developed independently of governmental support or with
insignificant governmental support, driven by local champions. These were mostly clinicians, including nurses, but
also chief administrators and, in some cases, patient advocates (287, 586-588). Champions are individuals who by their
nature, position or both, can influence and guide others to overcome resistance and catalyse action.
The national/jurisdictional PBM Task Force will need to survey the HCOs within their jurisdiction to identify any ongoing
PBM initiatives or programmes, liaise with the respective PBM leads, and explore whether these HCOs should be the
location for pilot project(s), with the aim of serving as national reference centre(s) after successful completion of the
pilot phase (see step 15).
In some Member States, nascent PBM programmes can be identified and formalized as pilot projects. Where there
are no self-declared local champions or ongoing local clinic- or hospital-based PBM initiatives, the ministry of health
or department of health should solicit interest from HCOs in the creation of local pilot projects. Outreach through
professional societies, national and local CME meetings, and a formal communication plan including a request for

proposals from the ministry of health or department of health, may be needed to identify potential champions and
pilot institutions.
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Following the identification of HCOs as pilot site(s), the pathway of the 8-model transitions from phase A to phase B,
which will be led entirely by the HCOs.

Why PBM implementation needs strong government support

Experience shows that PBM champions partner with like-minded peers within their department or institution and attempt to
implement PBM by negotiating with their administrators for support for PBM initiatives. If they succeed, they educate, introduce the
necessary protocols and treatment algorithms and, with some additional measures and organizational changes, they see incremental
gains, recruit additional supporters within their organization, and may see the intended outcome.

Success is often limited. Many, if not most, institutional initiatives yield incomplete or suboptimal results or fail because of
complacency, bureaucratic inertia, a culture of deeply embedded clinical practices and the power of eminence-based medicine (7, 4).
Other common reasons for failure include lack of resources, reimbursement systems that do not incentivize PBM, and a lack of patient
record/documentation systems and integrated data systems. To change any of these conditions is usually beyond the sphere of
influence of local champions (4).

PBM programmes have been found to be most successful when efforts led by HCOs and the efforts of government are made
concurrently (the 8-model), or when local champions can persuade their ministry of health or department of health to actively
support their local HCO-based approach. Only government authorities can change and adapt the allocation of resources (287) and
adjust reimbursement and incentive systems (4).

WHO's Policy Brief, The urgent need to implement patient blood management, together with the present implementation guidance
are intended to fundamentally change this dynamic. Local and institutional champions should no longer be the only ones to initiate
the implementation of PBM — a disruptive medical model certain to encounter resistance — and then ask their health authorities for
structural support and funding. Instead, this support should be offered a priori as part of a national/jurisdictional PBM initiative.

Due to the magnitude and importance of PBM in terms of its potential public health and health-economic impact, ministries of
health and departments of health are expected to make the proactive and system-wide “top-down” implementation a national
priority by fully exploiting their public health armamentarium. This will further stimulate, incubate, accelerate and revive local and
institutional “bottom-up” initiatives.

The government-led deployment of the 8-model offers an exceptionally smart investment opportunity for sustainable population
health. It supports several of the SDGs including UHC. This clearly lies within the governance framework of performance,
accountability and the 3Es, namely, evidence, economics and ethics.
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Phase B
Conducting PBM pilot
project(s)

Changing HCO'’s culture
methodologically

Phase B of the guidance document is a “how-to” manual for local champions to
initiate, prepare and conduct demonstrational PBM projects at an HCO level, and to
qualify as national PBM reference centres. These reference centres would then serve
as resources to accelerate full national/jurisdictional PBM implementation.
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HCO's champions anticipate challenges of culture change with PBM

Champions make a situational analysis before embarking on the
implementation process

PBM champions implement through validated implementation
methodology

ensuring compliance with PBM through broad-based education

PBM champions have often “self-identified” by the time a national/jurisdictional PBM initiative is undertaken (287). In other
words, in many instances, these champions have already implemented some PBM strategies in their local community,
clinic or hospital. Their aim is to improve patient outcomes based on their understanding of PBM as the new standard
of care, leveraging whatever local resources they have been able to access (586, 587). The successful local champion is
passionate about the need for PBM implementation and is typically an early adopter of clinical or institutional change
and a recognized thought leader within their local medical or professional community. If multiple champions have
self-identified, administrative and clinical leaders should take steps to ensure that all of them are included in the
implementation initiative and work together as part of an organized implementation process.

The role of champions

“Clinical champions are individuals who are dedicated to supporting, advocating for, and spearheading an implementation initiative,
and who overcome resistance that may occur at the organizational level. They have an intrinsic interest to implement change and

use their position to motivate others. ... . [Their] strong communication and mentorship skills include collaborating with others,
advocating for change, the ability to negotiate as well as educate and facilitate learning. Strong communication and mentorship skills
can facilitate buy-in by conveying their conviction and positive perceptions about the initiative to their peers. Champions can also
effectively tailor messages to different audiences to maximize engagement and buy-in” (589).

These attitudes and capabilities could also apply to nonclinical professionals, such as public health representatives, hospital
administrators or other health care-related professionals (287).
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9.1 Anticipating the challenges of culture change with PBM

PBM champions are aware of the urgent need to implement PBM based on their understanding of the 3Es (see Chapter
1). Conducting the pilot projects along the pathway of the 8-model (Phase B) lies within their clinical responsibility and
ethical duty of care to replace “good” by better clinical care. However, culture and complacency are major obstacles
for PBM implementation. Therefore, a prerequisite for champions to successfully drive PBM implementation is to be
aware of these hurdles at each stage of the implementation process (388). The WHO PBM Policy Brief explains that “PBM
implementation requires a change in culture and behaviour ... that the challenge lies in changing clinical culture and
physician behaviour, that physicians and others must unlearn and abandon some old practices to enable them to
adopt the broad, integrated approach of scientifically based PBM and that culture and behaviour, including existing
medical dogma, are the main obstacles to the implementation of PBM” (7). Thus, managing PBM implementation as a
comprehensive shift in the care paradigm requires a well-structured approach.

9.2 Assessing status quo before the implementation process

The PBM champion(s) should personally assess and discuss the status quo with trusted colleagues before deciding to
plant the seed of a local PBM pilot project (388). The following questions are useful in this respect:

Which patients in our HCO would most benefit from PBM initially?
Are there PBM case studies or success stories from HCOs like ours?

Could we leverage respected and influential peers within our HCO to champion the cause and influence more
of our colleagues positively?

What are the clinical and/or administrative departments that would be likely/unlikely to support the pilot project?

What are the possible reasons for support of, or resistance to, the pilot project? How do these reasons relate to
the 3Es of PBM?

Are we aware of common misconceptions or concerns among our local peers regarding PBM?
How will we manage the expected initial workload for the intended pilot project?
How can we incentivize departmental leaders to engage in promoting PBM?
How can we incentivize physicians and others to practise PBM?
Who will be responsible for taking the overall leadership role?
After careful consideration, the potential champions/nucleus of champions must decide whether to request pilot
project status.
9.3 Implementing through validated methodology
As highlighted in the WHO PBM Policy Brief, applying a proven implementation methodology is pivotal for successful PBM

implementation. Annex 2 of this guidance document lists and briefly describes several implementation methodologies.
In the world’s largest PBM implementation programme to date, the Kotter model for change management was applied.
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How this model can be used by PBM champions will be also discussed under Phase B Support: changing culture
methodologically of this guidance document.

Organising collection and analysis of HCOs' baseline data to estimate PBM
potential

Developing business case for approval from HCO's senior management

10.1 Organizing the collection and analysis of the HCO’s baseline data to
estimate PBM potential

Collecting baseline data in HCOs can be challenging. This issue is most problematic in LICs where digital data collection
and integrated electronic medical records systems are often unavailable. Meaningful data collection and analysis can
also be challenging in UMICs and HICs due to competition for hospital information services resources, and sometimes
the need to integrate data from multiple information systems. The main sources of baseline digital data relevant to PBM
are found in the HCO's electronic medical record (EMR), which will access data from the following core hospital systems:

transfusion information system (TIS);

laboratory information system (LIS); and

hospital information system (HIS) or patient administration system.
Often, the data being collected reflect what is easiest to collect rather than what is useful to collect (32). Champions
should work with their local IT resources to develop relevant data collection and analysis methods using Annex 4 as a
guide to what can be done. HCOs might consider seeking partnerships with universities to leverage their expertise in

biostatistics, machine learning, IT and public policy. In the absence of digital resources, analogue sources of data can
still provide meaningful baseline information.
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10.2 Developing a business case for approval from HCO’s senior
management

Based on the results of their review of baseline data and reference data from peer-reviewed publications, champions
estimate the economic (for example, expenditures for blood components, products and pharmaceuticals) and clinical
(for example, length of hospital stay, length of stay in ICU and hospital-acquired infection rates) impact of a PBM
programme in their institution.

This will be followed by the development of a business case presented to the senior local or institutional administration,
represented by the chief financial and chief medical officers or their equivalent. This is to ensure financial and clinical
support from senior administration. Depending on the administrative structure of the local institution, other senior
administrative leaders can be involved to ensure support for the initiative among what are likely to be competing
departmental priorities.

PBM kick-off experiences

In Mexico City’s General Hospital, a PBM programme proposal was presented to the General Director based on the 3Es of PBM. After
an official inaugural event, the programme started in the liver transplant service. Administrators authorized an anaemia clinic, the
acquisition of new technology (viscoelastic testing and cell salvage technology among others), and training of all personnel in the
new technologies and in PBM. A workgroup created a continuum of care between hepatology, anaesthesia, surgery and intensive
care teams, as well as treatment algorithms and a full quality and safety structure, and started a simple data collection process. There
was an initial increase in overall cost for transplant surgery. However, in the first 6 months of operation, results showed a reduced
length of stay in ICU, reduced mortality and overall direct and indirect cost savings. The hospital expanded the budget for the PBM
programme to be applied to all hospital services.

In Brazil's Hospital Sao Paulo (UNIFESP University Hospital), PBM implementation began in 2019 through a workgroup comprising the
heads of the cardiac and neurosurgery, anaesthesiology and haematology departments, the director of nursing and representatives
of clinical engineering. They assessed team knowledge and infrastructure and raised awareness though education and training. They
created an anaemia management protocol and an outpatient anaemia treatment clinic. Bleeding management protocols were drawn
up, and an investment made in cell recovery equipment and viscoelastic coagulation testing. The programme now includes intensive
care medicine and liver transplantation. Clinical outcomes have improved, with a reduction in overall costs.

Ankara City Hospital established the first PBM centre of excellence in Tiirkiye. They organized a meeting with broad participation

in their centre to establish a consensus for implementation of a specific PBM programme. International and domestic experiences
were shared, the importance of coordination and execution of different pillars in PBM were discussed, the problems with the blood
transfusion system were investigated and the proposal for solutions discussed (590).

Estimating the direct economic impact might be viewed as one of the most challenging tasks for champions, particularly
when they have no educational background in micro- or health economics. However, a simple business case that
anticipates resource requirements for steps 12-14 is necessary to move forward. The financial officer of the local
institution, which is eligible for a pilot project, may provide the necessary expertise for constructing the business case.
Published studies can help make the economic argument in support of PBM (5, 11,22, 64, 275, 591-595). At a minimum, the
business case should include a starting budget for equipment, supplies, medicines, additional personnel (if any) and
projected cost savings. The business case should articulate what resources can be reallocated to offset new costs. For
example, an increase in cost for haematinics to manage anaemia might be offset by a reduction in length of hospital
stay or a reduction in blood acquisition costs. Many institutions perform cost accounting in a“silo” fashion, department
by department. Since costs may increase in one department (for example, the pharmacy), while decreasing elsewhere
because of PBM implementation, it is important that the business case be structured in a way that looks at the overall
cost of caring for the institution’s patient population.
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Reviewing PBM business case and authorising pilot project

EEE Officially announcing the HCO's PBM pilot project and implementation
task force

11.1 Reviewing PBM business case and authorizing pilot project

The business case needs to be thoroughly reviewed and approved by the HCO’s senior management. Based on cost
and revenue projections, the necessary funds for staff, goods (equipment and supplies) and third-party services must
either be reallocated within existing budgets or newly allocated in the following year’s budget period. Budgets should
be set for the whole of the anticipated implementation period (multiyear commitment).

Securing an official commitment and obtaining formal authorization by the board of directors, the chief executive
officer or equivalent authority, or any other form of principal of an HCO, is the most important decision point for a pilot
project. Once this milestone is reached, the HCO can enter into a formal agreement with the national/jurisdictional
PBM Task Force or ministry of health or department of health. This agreement will detail financial support, if any,
from the ministry of health or department of health, as well as the reporting obligations of the HCO to the national/
jurisdictional PBM Task Force.

11.2 Officially announcing the HCO’s PBM pilot project and Implementation
Task Force

Once the decision to proceed has been made and the champions/leadership team is authorized to formally establish
the HCO PBM Implementation Task Force, the senior management should officially communicate this to all clinical
and nonclinical department heads.
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Note:

From this point onwards, the HCO PBM Implementation Task Force will be referred to as the HCO PBM Task Force. It should remain in place
until full PBM implementation is achieved.

Since PBM is multidisciplinary, virtually every department will be involved in some way. Therefore, all departments
should be made aware that PBM has the support of senior leadership as a high-priority, quality, safety and cost savings
institutional initiative. This also helps to minimize potential conflicts during the structure and process changes needed
to implement PBM.

After an inaugural launch event for a broader audience, supportive materials should be developed and distributed on
an ongoing basis, to maintain momentum during the implementation phase.

Establishing governance framework for PBM implementation

(reating PBM awareness through continuing medical education across
all clinical and non-clinical departments

Selecting metrics and KPIs and developing PBM data collection and
reporting system

Developing communication strategy to empower the public and patients Ega
on blood health

the importance of structural adjustments to enable PBM within HCOs

Similarly to the structural adjustments of the health care system in Phase A, HCOs also need to change structure to
enable all the necessary clinical and administrative processes to implement its PBM programme (see Annex 1).
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12.1 Establishing governance framework for PBM implementation

Analogous to the national/jurisdictional PBM Task Force, the HCO PBM Task Force needs an appropriate governance
framework. Key elements of its four dimensions are summarized in Table 6.

Governance framework for the HCO PBM Task Force

- Managing/executing
steps 12-14 of the
8-model to accomplish full
implementation of PBM in
the health care organization
(HCO)

- Drafting a formal charter that
stipulates the Task Force’s
mission, specific goals and
responsibilities

« Coordinating necessary
workstreams and interaction
between all departments/
units

« Authorized by the H(0's
senior management to fully
implement PBM as a standard
of care, based on the “3Es” of
PBM

« HCO’s senior management
obliges all clinical and
nonclinical departments
to support the HCO Task
Force where necessary
to accomplish PBM
implementation

« Seeking support from the
National PBM Task Force when
deemed necessary

Organization

How is the Implementation

Task Force organized?

- Establishing organizational
structure with individual
task assignment, i.e.
with defined roles
and responsibilities
for managing the four
workstreams that are
required to execute steps
12-14 of the 8-model
- data

- education
- communication
- processes

- Identifying and recruiting
members with specific
expertise, e.g. data
collection and analytics

Leading PBM
implementation with a
methodology (using the
Kotter model or another
validated model)

« Post-implementation, HCO
Task Force
- evolves into the HCO PBM
department
- coordinates the HCO's

activities as a national PBM
reference centre

.

- Supervised by the HCO's senior

leadership, e.g. board of directors,
chief executive, operations and
finance officers, medical executive
committee, or similar committees
Reporting periodically to the HCO's
senior leadership on

- timelines and achievements/progress

- unexpected major impediments and
process adjustments

- budget reports including planned
versus actual costs and savings

« Periodic reporting to the National

Task Force on key performance
indicators (KPIs) that are specific to
the progress of structure and process
implementation during phase B (see
Annex 4)

Periodic reporting to the National
Task Force of selected KPIs during
phase C of the national/jurisdictional
roll-out of PBM (see Annex 4)

After implementation of PBM, the
newly formed PBM department will
continue to report to HCO senior
leadership and to report to the
National Task Force on selected PBM
KPIs

The HCO may choose optional
reporting of selected KPIs to the
community/public

Policies and procedures
How does the Task Force fulfil its

responsibilities and exercise its
authority?

« Following written policies
and procedures governing its
structure and conduct on

- policies on ethical conduct,
professional responsibility and
accountability towards patients,
blood donors and taxpayers
through PBM implementation

- policies that cultivate mutual
respect and communal
participation between diverse
stakeholder groups

- policies that demonstrate
sensitivity to local health care
needs and resources and tailor
measures accordingly

- policies and procedures
that define where and how
frequently the Task Force will
meet, how often it will report
to leadership, the length of
time workstream leaders will
serve, etc.

- policies that establish a clearly
defined quality management
system

- policies and procedures that will
govern clinical protocols, care
pathways, patient education
and empowerment, informed
consent/choice

- policies on how to interact with
other clinical departments
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Fig. 14 shows four workstreams that are essential to create the right structure and implement the necessary processes
for PBM in an HCO:

» PBM education, training and staff development, referred to hereafter as education workstream (see step 12.2);

o development and implementation of PBM data collection and metrics, referred to hereafter as data workstream
(see step 12.3);

© blood health communications development, referred to hereafter as communications workstream (see steps 12.2
and 13.4);

o development of institutional PBM processes and implementation, referred to hereafter as processes workstream
(see step 13).

“1g. 14. Evolution from HCO Implementation Task Force to an HCO PBM department

Organizational structure during Organizational structure at end of
implementation period implementation period and beyond

HCO’s senior
management/
executives

: HCO’s senior
Natlon?‘l’rPCI:M Task management/
executives

Medical co-director
PBM implementation
(optional)

PBM implementation Medical director

Medical director Multi-disciplinary
experts/consultants PBM implementation

PBM programme PBM committee

PBM programme
coordinator

HCO’s IT department? i PBM data

HCO's HR department® PBM education
W National PBM reference
Communications centre administrator
HCO's PR department® onPBM/blood o amm
health

PBM processes it

PBM nurse
consultants

*if available

Depending on the size and complexity of the HCO, each of these workstreams might be taken on by the Medical Director
PBM Implementation, with the assistance of a Medical Co-Director. Alternatively, workstreams may be assigned to
lead individuals, particularly in HCOs with a larger number of departments or units, as shown in Fig. 14. The Medical
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Director PBM Implementation might be either a highly respected physician or senior nurse with the requisite training
and expertise. Successful PBM programmes appoint a PBM Clinical Nurse Coordinator (5, 11, 22, 23, 275). It is expected
that local PBM champions will be assigned this task. Depending on the champions’level of experience, support from
external PBM experts might be necessary and should be funded by the national/jurisdictional PBM Task Force.

Once the full implementation is accomplished, the Medical Director PBM Implementation could hold the position of
the medical director of the ongoing PBM programme, supported by a PBM programme coordinator and PBM nurse
consultants. A multidisciplinary PBM committee will then function as the permanent oversight committee for the
HCO'’s PBM department.

Fig. 14 shows the evolution from the HCO PBM Task Force to an HCO PBM department that will ultimately manage a
comprehensive PBM programme and, potentially, the administration duties of a national PBM reference centre.

12.2 Creating PBM awareness through CME across all clinical and
nonclinical departments

To create PBM awareness, depending on the type of HCO, the education workstream should accomplish the following
tasks:

Develop and organize specific in-house curricula mandatory for junior staff. These should be embedded in existing
training and education programmes in the institution, and created in collaboration with those responsible. The
curriculum should include digital and printed education materials that meet or exceed the HCO's educational
standards.

Hold CME-accredited PBM events (including grand rounds and virtual events) for all relevant clinical departments
for surgical and medical care, including nursing and, where applicable, pharmacy. If possible, interactive practice
workshops should be run (for example, on management of bleeding during surgery, as well as in trauma and
obstetric care, coagulopathy management and preoperative management of patients, including anaemia
management and nutritional optimization).

Organize introductory PBM courses for allied health and nonclinical departments including the finance/controlling
department (with an emphasis on the economic benefits of PBM - the second E), and the IT department/business
intelligence unit to convey the importance and urgent need for these departments to support PBM as a priority
relative their other tasks.

Note:

The HCO’s PBM education should always accomplish two goals:

- convey how patients and each specific stakeholder group or audience will benefit from PBM; and

- what is expected from each audience to contribute to the success of the pilot project, that is, what will be each one’s task and
responsibility in PBM.

The PBM Medical Director should liaise with the HCO's human resources department to seek help on development of
job descriptions for all positions needed at the end of the pilot project’s implementation period. These will include the
PBM programme medical director, a programme coordinator or manager, and PBM nurse consultants.
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12.3 Selecting metrics and key performance indicators (KPlIs) and
developing PBM data collection and reporting system

Note:

This section of the guidance document describes the formal aspects of developing an effective PBM data collection and reporting system.
What metrics and data are required first to manage the PBM implementation process and, finally, an ongoing PBM programme, are
discussed under step 14.

Implementing a system to collect and analyse data and report the analysis as a collection of metrics and KPls is usually
a very demanding task, but one that is necessary for successful implementation of PBM (59%).

Even under the most resource-constrained conditions, a minimum of data must be collected to measure progress. It has
been demonstrated that patient-level data collection can be successfully managed in LICs, as these data are reported
in large published observational studies and randomized controlled trials related to PBM or its treatment modalities
(78). The data collected and analysed will depend on the size, scope and resources of the pilot project. For example, a
village community PBM initiative to reduce the incidence of PPH might require only a very basic data system, with a
small group of specifically trained CHWs who collect a data set with a small number of metrics, all manually entered
through a simple app on handheld devices.

At the other end of the scale are fully developed PBM data collection and reporting systems in resource-rich HICs,
including:

automated, continuous patient- and physician-level collection of data necessary to monitor
« the functioning of all major PBM processes (namely, whether they are routinely performed), and
+ PBM patient outcomes;
automated continuous reporting of KPIs via dashboards, on a physician-, department- and institution-level. For
specific in-depth analysis, it is useful to have data analytics tools that allow the user to “drill down”and conduct
descriptive analyses including subgroup analysis, for example, by diagnosis-related group (DRG), procedure
code, demographic groups or specific comorbidities, which are composited thereafter;
automated continuous benchmarking against the baseline data, between peers, between departments within
institutions and, later, between similar departments in other HCOs (to determine“best in class”and help incentivize
efforts to improve) and inter-institutionally in HCOs with multiple sites.

Implementing such systems is complex and faces challenges that include the need for:

interoperability and connectivity of often diverse technologies and standards;

data standardization, since clinical data often come in various formats, and use different clinical coding systems
and versions;

standardization of how metrics and KPIs are defined;
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integration with existing systems, since many HCOs have legacy systems that are deeply ingrained in their
operations;

collection of data from written (non-digital) sources and from outpatient and clinic systems not linked to the
HCO;

compliance with security standards and privacy laws;
regulatory compliance including certification requirements; and

avoidance of duplicate records, data entry errors and inconsistencies.

Data and privacy protection

Health care data are considered sensitive and research entities wishing to analyse data for PBM will need to take sufficient measures
to protect personal information. This is often not an impediment as data are generally already collated and stored in accordance with
local requirements and can be provided to researchers and analysts by data custodians in a non-identifiable format. By following
best practice principles, an HCO PBM Task Force can effectively remove any risk of an inadvertent breach of privacy of patients or their
communities. The benefits of accessing and analysing PBM data outweigh the potential risks. These benefits include the potential to
improve the health and well-being of vulnerable groups and increase community education and awareness.

Therefore, the individual responsible for this workstream should have a solid understanding and sufficient practical
experience of the integration and implementation of a system for data collection, analysis and reporting. This individual
should also secure support from:

data analysts/scientists and/or
(bio-)statisticians
data custodians and/or systems administrators.

Identifying all the necessary data sources and databases, and the silos requires profound knowledge of the HCO's systems
architecture. Groundwork (see step 10.1) that has been done through the local PBM champions when collecting and
analysing an HCO's baseline data to estimate the local PBM potential might have identified staff that can help further
with developing the PBM information system based on HIS, TIS and LIS (see step 10.1).

Having established a system and infrastructure to collect and analyse data and report the analysis, it is necessary
to create a framework for evaluating the uptake of PBM as a new model of care. This framework can be divided into
three domains: structure, process and outcomes (see step 16.2). Structure must be put in place to enable change. In
the context of PBM implementation, an example might be whether an HCO PBM Task Force has been approved and
appointed and has adopted its governance principles. Assessing these milestones would all be examples of structure
metrics. Next, progress can be assessed by measuring the uptake of processes, for example, how many patients within
defined populations are treated according to specific PBM protocols and algorithms. Last, outcome metrics measure
whether the intended treatment results and clinical outcomes are achieved.

61



62

Guidance on implementing patient blood management to improve global blood health status

In cooperation with the HCO’s communication department, legal department, and possibly with the support of health
care ethicists, the HCO PBM Task Force needs to develop a communication strategy and plan how to empower patients
who face health problems related to anaemia, blood loss or coagulopathy. The communication must include the
patient’s fundamental right to make a free and voluntary choice about their care (informed consent/choice). Additional
essential information to accomplish this task can be found in step 5 of this guidance document.

The individual responsible for blood health communications could be someone from the corporate communications,
patient relations, public relations, or patient advocacy departments or units. If none of these exists, this task could be
taken on by one of the local PBM champions. It could also be supported by external professionals in the field. Patient
representation to support the team is recommended.

The HCO PBM Task Force needs to develop a communication strategy and roll-out that:

informs, educates and empowers the public on the multiple benefits of blood health for general quality of life and
well-being, as well as for patients with problems related to anaemia, blood loss or coagulopathy with bleeding;

shows the HCO's firm commitment to improving and maintaining blood health for all patients through a novel,
holistic approach called PBM;

encourages a dialogue between the HCP and the patient to provide clear information about the diagnostic
process, their diagnosis, the nature of their disease, the prognosis with or without treatment, and all treatment
options including their expected benefits, risks and limitations, as well as:

« adescription of the risks of accepting the treatment and of all the treatment options, and the risks of declining
a treatment option(s) or having no treatment at all;

an explanation of the clinical pathway and what to anticipate before and after treatment (571, 574);

« enabling the patient to decide which option(s) they choose or decline through the process of patient
empowerment and shared decision-making; and

« a process for documentation between HCPs and patients.

encourages a patient-centred collaborative relationship between a patient and their HCP;

conveys that the HCO is a reliable partner chosen by the country’s ministry of health or department of health as
the site of a pilot project committed to making the improvement and maintenance of blood health a national

health goal for the greater good;

conveys to all HCPs and professional staff within the HCO the critical importance of developing a robust informed
consent/choice structure and a process that avoids any pressure or coercion to accept or decline treatment (571, 574)."

The professional and public education and awareness communication plan should encompass face-to-face sessions
to build relationships among the professional staff and between professional staff and community leaders, as well as
digital and printed education and awareness materials, and outreach through social media and other digital tools.

! Consent or refusal should always be documented. Informed consent, however, is not simply getting a patient to sign a form but, rather, a thorough process of
communication, starting from the first encounter.
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Implementing clinical processes
Implementing patient empowerment processes

(reating continua of care for specific patient populations or disease groups

combining PBM processes into seamless continua of care

PBM requires the implementation of multiple clinical and administrative processes that fall under the PBM process and
implementation workstream. This includes the adaptation and/or development and implementation of numerous policies,
protocols, algorithms and even single procedures and manoeuvres organized around ID and anaemia, blood loss and
bleeding and coagulopathy. It also includes the processes of individual patient empowerment, education/information,
and meaningful informed consent, which are split into clinical and medico-legal process elements. However, the goal
of PBM lies in tailoring these processes to individual patient needs and delivering them in one seamless continuum of
care to achieve that individual’s blood health.

13.1 Implementing clinical PBM processes

Before beginning the clinical implementation of PBM, the HCO PBM Task Force member(s) responsible for the processes
workstream should estimate and quantify the HCO's main patient populations, namely those with an increased
incidence and prevalence of ID, anaemia, blood loss and/or coagulopathy with bleeding. Where resources allow, these
data might be stratified by demographic variables, ICD codes, procedure codes and other variables. Data can be made
available through:

empirical data from the pilot site (part of this information might already be available as a result of work done by
the champions in step 10.1);

insight gained under step 1.2 and estimates based on local or international observational data published in the
literature;

the active support and experience of the heads or chairs of clinical departments or units.
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The next task is to identify all locally required processes and resources, or “staff, stuff, space and system” for detection
and management of ID and anaemia. The following questions must therefore be answered by the HCO’s clinicians:

Which are our most vulnerable populations that will need to be screened for ID and anaemia, and what are the
inclusion and exclusion criteria for screening?

Are there any evidence-based guidelines, algorithms or protocols on ID and anaemia screening for our region?

Who will screen and where? Primary care physicians, nurses, CHWs, central clinical department (anaesthesia,
haematology), mixed solution, other?

How will screening be done?
« patient education as to the value of screening?
« screening method(s): blood test, history, survey, symptoms and signs, non-invasive technologies?

When is the optimal time for the diverse populations to be screened (the ideal time for screening is likely to vary
depending on the population being screened)?

What are the evidence-based guidelines, protocols, diagnostic and therapeutic algorithms for diverse populations
with anaemia and micronutrient deficiencies, suboptimal iron stores, isolated ID, IDA, anaemia of chronic disease
related to infection, autoimmune diseases, CKD and acute or chronic inflammation?

Who will diagnose and treat the ID and anaemia, and where?

With a similar set of questions, the HCO PBM Task Force should identify the locally required processes and resources
for identification, evaluation and management of:

postoperative and postprocedural anaemia;
anaemia in obstetrics and gynaecology patients; and

anaemia in all other patients, for example, those treated in the gastroenterology, nephrology, neonatology and
paediatrics departments, medical ICU, PICU, haematology/oncology, etc.

The processes workstream also includes identifying all locally required processes and resources for minimization of
blood loss and optimization of coagulation. The relevant questions to be answered by the HCO's clinicians are:

What are our main populations

« with chronic blood loss/ongoing bleeding, for example, with HMB, gastrointestinal bleeding or congenital
coagulopathies,

« with acute blood loss, including trauma and PPH,



« atrisk of surgical or procedural blood loss,
« atrisk of acquired coagulopathies, for example, patients with vitamin K deficiency or liver cirrhosis,

« atanincreased risk for medication-related blood loss, for example, those on novel oral anticoagulants (NOACs)
or direct-acting oral anticoagulants (DOACs), or antiplatelet therapy,

« with high iatrogenic blood loss, including from phlebotomy for diagnostic laboratory testing?
Of the populations at risk of bleeding and/or coagulopathies with bleeding, which should be screened?
+ Who will screen and where?
« When is the optimal time window for these populations to be screened?
+ How will screening be done?
- Patient education as to the value of screening?
- Screening method(s): Review of clinical history (symptoms, bleeding history, medications), physical
examination, surveys, blood tests and validated tests for occult blood?
13.2 Implementing patient empowerment processes
As part of the PBM processes workstream it is necessary:

with the help of the head of the legal department or legal experts, to identify the legal requirements and ethical
obligations pertaining to full patient empowerment of adult and mature minor patients; and

with the help of the clinical department heads, to identify the medical information pertaining to their circumstances
that needs to be shared with adult and mature minor patients to fully empower them.

13.3 Creating continua of care for specific patient populations or disease
groups

Fully implemented, comprehensive, PBM processes fundamentally change the way patients are served by the health
care system across the full continuum of care. The clinical processes briefly outlined in steps 13.1 and 13.2 begin in
the outpatient setting and may even be delivered to at-risk populations before they are clearly identified as patients
(this is one way in which PBM is integrated into population health interventions). PBM clinical processes continue
during hospitalization and extend to post-discharge care. The goal is a seamless, patient-centred continuum of care
encompassing the patient’s entire health care journey. This is illustrated in Figs 15-16.
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establishing what data to collect and how to collect them

Depending on the HCO's specific needs and the data system’s capacity, data can be extracted by subpopulation using
demographic variables (age, sex, socioeconomic factors), ICD-classification, procedure codes, DRGs where available (or
by means of any similar system used for classifying and determining reimbursement for acute care patients), severity
of illness scores (for example, SOFA, APACHE, EuroSCORE), comorbid conditions (for example, Charlson comorbidity
index), admission type and health insurance status. In low-resource environments, data might need to be collected
manually or by survey. The type of data collected, and the metrics chosen, will be determined by the resources available
and the maturity of the implementation journey (See Chapter 4 and Annexes 6-11). Early data collection and metrics
might be replaced by different metrics as progress is made.

The information collected while installing a PBM structure, both within and across HCOs in a jurisdiction, will serve as
an indicator of the progress of national/jurisdictional implementation. The HCO teams and the national/jurisdictional

PBM Task Force and its data team should collaborate to determine what data to collect and which metrics to report
(see step 16).

Measuring PBM structure
Measuring PBM processes

Measuring PBM Patient outcomes

Reporting, benchmarking and assessing results on PBM processes and
outcomes

14.1 Measuring PBM structure

Structure metrics are used to determine whether the physical (space and equipment), staff and organizational
infrastructures are in place to facilitate an efficiently organized health care environment to deliver PBM as the model
of care. Structure is typically assessed with survey questions combined with verification by direct assessment (297).
Examples of PBM structure metrics for LICs, MICs and HICs can be found in Annex 4.
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14.2 Measuring PBM processes

Process metrics are used to evaluate the actions taken to provide care to patients. This includes new processes and
procedures that have been developed and implemented, adoption and adherence to clinical guidelines, and the ways
that the HCO and its providers interact with patients. These metrics relate directly to the health care provider’s and
the health care system’s performance in delivering PBM. Examples of PBM process metrics for LICs, LMICs and UMICs
combined, and for HICs can be found in Annex 4.

14.3 Measuring PBM patient outcomes

Outcome metrics are both the most important and the hardest to measure. They measure the impact of PBM on patient
health status and outcomes. Many organizations will lack the resources to systematically measure changes in outcomes,
but the HCO PBM Task Force should try to include one or more outcome metrics, as they are the ultimate indicators of the
effectiveness of PBM implementation. Successfully implemented PBM programmes are associated with improvements in
mortality, infection rates, length of hospital stay and patient-reported quality of life, which are all outcomes commaonly
collected by HCOs. Examples of PBM outcome metrics for LICs, MICs and HICs are provided in Annex 4.

Correct understanding of the role of transfusion metrics and data for the pilot project and beyond

The goal of PBM is to improve blood health, not to reduce transfusions. However, reductions in transfusions are often a consequence
of PBM implementation. Thus, changes in transfusion rates and indices, namely, the mean number of units per transfused patient
(see Annex 3) over time, are surrogate markers for the function of PBM processes but must be interpreted with caution. A
decrease in transfusions may also reflect stricter adherence to guidelines for more restrictive transfusion thresholds and single-unit
transfusions. In most HCOs, a reduction in the use of transfusion reflects both stricter adherence to evidence-based transfusion
guidelines and implementation of the clinical processes of comprehensive PBM. Experience in numerous HCOs shows that

the earliest reductions in transfusion are driven primarily by stricter adherence to transfusion quidelines and are therefore early but
incomplete measures of PBM implementation. Beyond the early stages, metrics other than transfusion utilization become the
more important ones for evaluation of PBM implementation.

The practical advantage of transfusion metrics is that, in many HCOs, they are more easily available than most other PBM metrics due to
regulatory requirements to monitor transfusion hazards (haemovigilance). Another advantage is that blood components in most countries
have a“price tag”. This enables the calculation of total cost savings on blood components associated with PBM programmes from
published evidence and estimates of activity-based transfusion cost. In countries, where blood components are provided to H(Os at no

or reduced cost, both the national/jurisdictional and the HCO PBM task forces must bear in mind that the production costs of blood must be
paid by the ministry of health or department of health or another public entity. The HCO PBM Task Force must also consider that the cost of
transfusion is a multiple of the cost of blood components, and that this portion is usually paid by HCOs (454-456, 597).

14.4 Reporting, benchmarking and assessing results of PBM processes and
outcomes

Benchmarking between physicians, defined as comparing performance on specific metrics when physicians share
similar patient populations, is a powerful driver for change in physician behaviour and thus for PBM implementation
(394, 395, 598, 599). Whether benchmarking is done with or without open identification of providers depends on local
rules and regulations. In most instances, the decision to share physician practice data with physician identifiers within
a department or an HCO is based on the organizational culture. Benchmarking between similar departments in larger
HCOs that include several institutions is also recommended. For both physician data and departmental data, the
association of identifiers with the data can be a powerful driver for change.
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Benchmarking results should be reported back to the various stakeholders and discussed/assessed to enable continuous
improvements. The HCO PBM Task Force and, towards the end of the implementation period, the HCO's Multidisciplinary
PBM Committee, will review all process and outcomes data, and benchmarking results. When comparing specific
metrics between hospitals within an HCO (and between HCOs) differences in patient populations and patient acuity
must be considered.



Using implementation methodology to change culture

To increase the chances of success of local or institutional pilot projects, it is recommended that champions use a
validated implementation methodology (7, 37, 600). As stated in the WHO PBM Policy Brief, this is even more important
when the implementation requires culture change.

The Kotter model for change has been successfully used to implement PBM programmes within HCOs and on a state
level (22). The model, with its eight-stage framework, provides a structured approach to facilitate successful organizational
change and to overcome complacency, resistance and deeply ingrained culture.

Note:

The Kotter model for change is not an alternative to the full cycle of implementation as described in Phase B, but an ancillary model
that focuses on how to win over the “hearts and heads” (289) of the HCO’s staff in favour of PBM.

Stages of the Kotter model for PBM in HCOs (see Fig. 6)

This stage involves champions proactively creating awareness among peers, colleagues and all stakeholders about
the urgent need for a PBM programme, built on the 3Es as the main drivers for change. The urgency can be further
supported by emphasizing the impact on patient safety, and quality standards.

It is vital that the group of champions form the HCO PBM Task Force and build a guiding coalition together with
administrators and support staff. This coalition should be passionate about the PBM programme, possess diverse skills,
and have the professional and moral authority to drive change.

Champions present a compelling vision of an HCO structurally adapted to provide PBM, which resonates with multiple
audiences and inspires them to embrace change. This vision puts the needs and values of patients at the centre by
individually managing the patient’s blood with the same respect as any other organ system.

Champions communicate the vision as broadly as possible through multiple media including newsletters, social media,
public education events and press releases on blood health. The aim is to engage the public, and to inspire and motivate
peers and colleagues by posting up-to-date evidence and educational case histories as well as offering well-planned
educational events on how to optimally care for patients today and in the future.
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At this stage the Kotter model involves introducing the PBM bundle of care that is required for the HCO. This may
comprise more than 100 PBM strategies (607). HCO executives need to commit to PBM and to fully authorize the
champions to form the HCO PBM Task Force. HCO executives should remove structural barriers by structural innovation,
facilitate implementation of new processes and practices, and reallocate resources until broad-based engagement
and empowerment is achieved.

By means of a PBM data and metrics system and reporting structure, the Task Force will navigate the implementation
process towards early “wins”. These successes are celebrated with high-level PBM events and official acknowledgements
for those spearheading the implementation. Short-term wins build momentum, boost morale and the HCO’s own data
support trust in the programme’s positive impact.

Broadening the institutional impact of PBM by combining its processes into a continuum of care for an increasing
number of subpopulations reinforces this model of care and forms the basis for the national/jurisdictional PBM Task
Force to scale up nationally/jurisdictionally. Continuous improvement embeds PBM in the HCO's culture.

With PBM as the HCO's new standard of care it becomes anchored in the organization’s culture. With its newly gained
multiprofessional competence, the HCO might act as a national and even an international PBM reference centre, offering
training and education. There may also be opportunities for research.

A structured change management approach, such as the Kotter model, results in sustainable improvements within
HCOs. Additional information on PBM implementation methodologies is provided in Annex 1.



THE PATHWAY FOR NATIONAL/JURISDICTIONAL PBM IMPLEMENTATION

Phase C
Rolling out PBM on a
national/jurisdictional scale

Phase C of the Guidance is a "how-to” manual for the responsible authorities within
the public health sector explaining what decisions and steps must be taken to fully
roll out the national/jurisdictional PBM implementation.
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Step 15: National/jurisdictional PBM Task Force
selects pilot site(s) as reference centre(s)
for national/jurisdictional scaling up

° Selecting pilot sites as national reference centres
GS,D Evaluating results of pilot projects ) <

659 Choosing pilot sites as national PBM reference centres )k

15.1 Evaluating the results of pilot project(s)

The national/jurisdictional PBM Task Force must formally evaluate the results of the pilot project(s). One approach
might be to apply the PBM standards for hospital accreditation as introduced under step 18 of this guidance document.
Alternatively, the Task Force can assess the pilot project(s) against the goals set at the time the pilot HCOs were selected.

The evaluation should include an analysis of data, metrics and predetermined KPIs.

Some pilot projects may fail to meet all their goals. The national/jurisdictional PBM Task Force should critically assess
the underlying reason(s) why the project fell short and answer the following questions:

o Was the lack of success due to reasons inherent to that specific HCO?

e Did the national/jurisdictional PBM Task Force share responsibility for the lack of success?

o Were sufficient resources and support made available?

« Did the national/jurisdictional PBM Task Force set clear expectations and provide sufficient guidance?

» Should the project be allowed to continue after remedial action has been taken?
In some instances, the final success of one or more pilot projects and, by extension, the success of national/jurisdictional
PBM implementation, may be an iterative process whereby HCOs and the national/jurisdictional PBM Task Force learn

from mistakes and challenges, make corrections or adaptations and redirect efforts as needed, leading ultimately to
successful national/jurisdictional scaling up of PBM.



15.2 Choosing pilot sites as national PBM reference centres

Pilot projects that comply with the proposed standards (see step 18) and goals established by the national/jurisdictional
PBM Task Force qualify as national PBM reference centres. Reference centres can provide:

¢ education and training programmes for clinicians from other HCOs;
o exchange programmes for medical professionals;
e clinical support for challenging PBM cases;

e consultation services and sharing of implementation know-how and experiences with PBM champions (or
potential champions) or designated programme implementers from similar HCOs;

e capacity for data collection on PBM parameters; and
e opportunities for benchmarking with other HCOs.

The champions and leads of the PBM reference centres should keep abreast of the latest developments in the field,
promote innovation (see step 19), and be available to update and improve national clinical PBM guidelines as needed.

Step 16: National/jurisdictional PBM Task Force
mandates data collection, reporting and
benchmarking on PBM outcomes from
relevant HCOs

Mandating data collection, reporting, and benchmarking on PBM outcomes
from HCOs

GﬁD Installing National/Jurisdictional PBM Data Team )4—
16.2 Choosing appropriate PBM metrics, data sources and survey methods and
’ providing direction and support for HCOs
669 rI?1eavneéllop|ng national/jurisdictional PBM data system and starting data )
gement process

Estimating national/jurisdictional status of PBM from baseline data,
669 defining milestones, and setting timelines )
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the need for national/jurisdictional PBM KPIs

Surveillance and monitoring of data critical to support health protection, health promotion and disease prevention
are the two operations that constitute the “business intelligence” of health authorities around the world (https://who-
sandbox.squiz.cloud/en/health-topics/Health-systems/public-health-services/policy/the-10-essential-public-health-
operations). Following step 3 of this guidance document, the measuring and reporting of PBM implementation as
determined by KPIs of structure and process, as well as outcomes on a national/jurisdictional level, are key responsibilities
of health authorities.

16.1 Installing a national/jurisdictional PBM Data Team

Different populations and regions have specific PBM needs based on epidemiological factors including disease
prevalence and patient demographics. Where resources are available, the national/jurisdictional PBM Task Force should
have already appointed experts, or delegated responsibility to existing staff, to operate as a data team (see step 2)
to identify, generate, access, compile, interpret and report data, metrics and KPIs critical to PBM implementation and
practice. In high-resource countries, these might constitute a formal national/jurisdictional PBM Data Team that includes:

physicians, preferably with PBM knowledge;
IT specialists that understand system architecture and data sources within the health care system;
biostatisticians and epidemiologists; and
data custodians, managers and data analysts.
Where staff and other resources are limited, the national/jurisdictional PBM Task Force must make every effort to ensure
that data are collected, analysed and reported to ensure national/jurisdictional progress towards and compliance with
PBM as the standard of care.
Ideally these responsibilities would be delegated to a data team. Many Member States will lack the staff and resources
for a dedicated PBM Data Team. However, at a minimum, an individual within the ministry of health or department of
health should be made responsible for collection and analysis of PBM data and given the authority and resources to
carry out the following tasks:
choosing PBM metrics as KPIs, in cooperation with the national/jurisdictional PBM Task Force, that are most
appropriate for the country-specific need to survey and monitor the roll-out process, and where appropriate,
the post-implementation period;
developing a data system to manage PBM data throughout the national/jurisdictional PBM roll-out (Phase C) by
identifying and (electronically) interfacing diverse data sources, databases and silos (and if an electronic system
is not feasible, for ensuring that there are manual analogue processes in place for collecting data);
collecting national/jurisdictional PBM data at baseline;
managing PBM-related data during the national/jurisdictional roll-out phase until completion through:

« continuously collecting the PBM data;

« periodically reporting the results on a nationally/jurisdictionally aggregated level to predefined recipients and,
where needed, on a regional/provincial level and/or HCO level;


https://who-sandbox.squiz.cloud/en/health-topics/Health-systems/public-health-services/policy/the-10-essential-public-health-operations
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+ benchmarking results as needed on a regional/provincial level and/or HCO level and, where possible, by HCO
department and individual physician level;

« developing and offering dashboards and other reports that facilitate quick and easy interpretation of data;
and

« ensuring compliance with data protection/privacy protection regulations.

Post-implementation, the ministry of health or department of health should continue to collect a set of data that will
be instrumental in sustaining PBM as the national standard of care.

Note:

The scope and scale of data collection and analysis will be dependent on resources. LICs and LMICs may be limited to just a few KPIs
assessing structure and process. Even UMICs and HICs may have limited IT resources available. It is critical that enough data are collected to
effectively evaluate and benchmark progress towards adoption of PBM as a standard of care (see step 16.3).

16.2 Choosing appropriate PBM metrics, data sources and survey methods,
and providing direction and support for HCOs

It is incumbent upon the national/jurisdictional PBM Task Force to choose what data they wish HCOs to collect, from
which sources to obtain those data and how to analyse them. The Task Force must be certain that it directs HCOs to
collect sufficient and appropriate data and report those key metrics that will provide information on the relative success
of each HCO's implementation of PBM. With an agreed-upon set of KPIs, the Task Force can track progress towards
PBM as the national standard of care.

It is recommended that the Task Force adopts the Donabedian model (293, 602) to assess progress towards national/
jurisdictional PBM implementation as well as quality assessment on an ongoing basis (see Annex 1). Early metrics will,
of necessity, centre around structure. As processes are put in place and the national/jurisdictional PBM programme
expands, key process metrics will provide feedback on whether PBM is having an impact on patient care processes
and the cost of care. Outcome metrics are the most difficult to obtain and may be added as the national/jurisdictional
roll-out advances and programmes mature. Annex 1 provides detailed information on the Donabedian model as it
applies to PBM, whereas Annex 4 is a compilation of possible metrics in table format.

Because health care systems differ depending on governmental structures, population needs, epidemiology and
resources, the national/jurisdictional PBM Task Force, in collaboration with HCOs, will need to decide which metrics

are best suited to their health care system(s). Factors to consider in these decisions are:

Temporality of metrics: Metrics may change over time from those needed to gauge successful start-up or
initiation of PBM initiatives to those needed for ongoing monitoring and evaluation as a programme matures.

Perspective: Should metrics apply to the national, regional or HCO level?
Economic dimensions: The feasibility or relevance should be determined based on resources and income level.
Type of measure (structure, process and outcome): Structure and process metrics indicate a national/jurisdictional

health system'’s capacity to provide PBM care. Outcome metrics measure the clinical and financial outcomes of
PBM implementation.
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+ Examples of structure metrics include the percentage of HCOs with a formally designated executive/administrator
responsible forimplementing PBM or with a clinical director of an existing programme. This and other structure
metrics that may be most useful during early implementation can be collected through surveys.

« An example of process metrics is the percentage of individuals screened for ID and anaemia. Such metrics can
be used to monitor ongoing progress based on mandatory data from HCOs.

« Examples of outcome metrics are the change in percentage of patients with anaemia presenting for elective
surgery or the number of units of red blood cells transfused per admission or per patient-years. These data
can be captured through mandatory data from HCOs.

For capturing national/jurisdictional baseline data and for prospective data collection, the data team identifies useful
data sources and appropriate survey methods. Health care systems with limited ability to gather data (LICs and LMICs,
and sometimes even in UMICs and HICs), may benefit from an initial focus on collecting and reporting structure/
process metrics. There is a robust literature supporting improved outcomes with effective implementation of PBM. Thus,
demonstrating that PBM has been successfully and comprehensively implemented by means of appropriate structure
and process metrics may be both easier and of equal importance to outcome metrics (23, 277,603, 604).

The following is an abridged list (additional suggestions can be found in Annex 3) of possible metrics to capture
nationwide baseline data, grouped by data source:

PBM structure data from HCO surveys:

number and percentage of institutions (stratified by type of HCO) that have implemented a PBM organization
including a

clinical PBM director

+ PBM coordinator

+ PBM nurses

« formal multidisciplinary PBM Committee

« formal PBM education coordinator (physician, nurse, pharmacist, etc.)
- formal patient education programme on blood health/PBM

« PBM CME programme;

number and percentage of institutions with a fully implemented, consistent PBM data collection and reporting
system; and

number of medical schools providing undergraduate PBM education through lectures or courses.
PBM processes data from HCO surveys:

percentage of vulnerable members of the community screened to detect, diagnose and manage ID and anaemia;
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percentage of HCOs with formal preoperative anaemia management programmes;
percentage of HCOs with formal postoperative anaemia management programmes;
percentage of HCOs with a formal anaemia management programme for medical patients;
percentage of HCOs with formal programmes to limit bleeding and blood loss;

percentage of HCOs with all essential medicines for implementing PBM policies and procedures available for use
(see Annexes 5-9);

percentage of HCOs with all essential devices for implementing PBM policies and procedures available for use
(See Annexes 5-9).

Note:

Data and reports on key hospital conditions (for example, PPH), procedures (for example, hip replacements), and utilization data from
pharmaceutical entities may be available from national agencies tasked with collecting and managing health and welfare statistics. Where
information is available, the data team may have the opportunity to estimate national levels of use of a wide variety of medicines and
devices, and hospital conditions and procedures from these data sources. Note that at the time of publication no national health system
has a structured process to gather and analyse data from these disparate sources. Some countries possess data registries for some patient
categories (for example, the National Surgical Quality Improvement Program in the United States of America operated by the American
College of Surgeons). These might provide a source of valuable data for some Member States. The data team is encouraged to leverage data
currently being collected through these sources and repurpose the data for PBM metrics.

PBM outcomes data from WHO databases:

prevalence of anaemia in women aged 15 to 49 years (%), by pregnancy status;

prevalence of anaemia in children aged 6 to 59 months (%); and

prevalence of anaemia in those aged 60 years or over (%) by sex.
Data required for these metrics are already collected from survey reports and manuscripts entered into the WHO
Micronutrients Database, part of the Vitamin and Mineral Nutrition Information Systems (VMNIS) (605). Annex 1 suggests
several outcome metrics and data that are regularly and freely retrievable from WHO's Global Health Observatory and

other similar databases.

Note:

Patients aged 60 years and over who are undergoing major surgery benefit from PBM since prevalence of anaemia is known to be high
in this population (392) (606). The prevalence of preoperative anaemia is not currently captured by the Global Health Observatory (295).
However, baseline data on its prevalence might be estimated from national data on admissions for major surgery or discharges following
major surgery (possibly by procedure codes or similar information) and from data on anaemia prevalence published in local studies (607).
As Phase C of the national/jurisdictional implementation process progresses, tertiary hospitals should be required to share these data.

77



78

Guidance on implementing patient blood management to improve global blood health status

PBM outcomes data from HCO data systems:

This includes all outcomes data that are collected in HCOs following step 14 and data that are recommended by
the national/jurisdictional PBM Task Force or even required by the ministry of health or department of health.

Member States are encouraged to collect and report the full range of data that is reasonable within the constraints
of the local and regional resources available. Additional information on metric rationale, definition and data sources
is available in Annex 3.

National transfusion data as a surrogate marker for the effectiveness of PBM

To comply with haemovigilance regulations, blood services in many countries are mandated to report issuance, and sometimes even
transfusion, of blood components (red blood cells, platelets, plasma, cryoprecipitate). These data are often presented as rates per
1000 population. An open source for global transfusion data is the WHO Global status report on blood safety and availability (up to
now, this report has been updated only at intervals of several years, making it less useful for contemporaneous assessment of PBM
implementation initiatives) (608). Issuance data or preferably transfusion data collected in countries of similar socioeconomic status
and population age distribution might provide material for a baseline comparison and an ongoing assessment of the impact of PBM.

If transfusion rates were reqularly reported per region and hospital type, this would allow for basic observations on transfusion
variability within a country. Where available, reporting transfusion rates by product types, and by diagnosis and procedure groups
would provide helpful insights. Monitoring changes in national transfusion rates and indices can serve as a surrogate marker for the
uptake and function of PBM.

Since haemovigilance structures are already in place in many countries, the national/jurisdictional PBM Task Force should consider
requesting, as an immediate measure, a more detailed reporting system for transfusion, while developing a more comprehensive
PBM data management system. The Task Force should consider making reporting of adverse events, near misses and incidents an

obligatory requirement. This would strengthen the ability to compare international data.

Caveat: In many LICs and LMICs, low transfusion rates are also a reflection of constraints on the availability of blood for transfusion
and cannot be considered in isolation as a surrogate measure for PBM implementation. An increase in transfusion, even as PBM is
implemented, may reflect increased access to blood.

Prevalence data on patients with medication-induced coagulopathies

In many countries, the number of patients on anticoagulation and antiplatelet therapy is increasing, and it is recommended that
these data be monitored in the context of PBM, since these therapies are associated with increased bleeding risk. To pre-empt
unintended haemorrhagic events in patients taking these medicines, anticoagulant management algorithms and specific clinical
training are required.

16.3 Developing a countrywide PBM data system and starting a data
management process

At the HCO level, a PBM data system can be designed to enable efficient reporting of PBM strategies and outcomes
for all inpatients, outpatients and emergency department attendees presenting for health care. A comprehensive
system would incorporate patient-level demographics, diagnoses, treatments and outcomes. These data would be
merged with the results of laboratory testing and transfusion data from the relevant laboratory information systems
and transfusion medicine databases. Where possible they would include patient-level pharmacy data such as on use
of anticoagulants, antiplatelets, antifibrinolytics, iron supplementation and other relevant therapeutic agents (290).
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To monitor national/jurisdictional progress, the national/jurisdictional PBM Task Force would benefit from collecting
relevant data from the HCO PBM data systems to report progress in KPIs. To that end, the national/jurisdictional PBM
Task Force should require HCOs to report specific aggregated KPIs to the national/jurisdictional body for reporting
and benchmarking. If a national/jurisdictional data system were to be created, HCOs could submit “row-level data” to
the national/jurisdictional data system for collection, merging, analysis and reporting. However, as yet, there are no
examples of national/jurisdictional PBM data systems with these capabilities.

16.4 Estimating national/jurisdictional status of PBM from baseline data,
defining milestones and setting timelines

With the available baseline data on structure, process and outcomes, the national/jurisdictional PBM Task Force will
be able to determine the status of PBM within the national health care system and conduct a gap analysis and needs
assessment. This will allow an estimate of the future potential for PBM.

With this information, the Task Force should set realistic PBM/blood health goals with realistic target dates. These goals
might be developed for specific at-risk target populations (for example, women of reproductive age), the population
as a whole or both.

Step 17: National/jurisdictional PBM Task Force
fosters multidisciplinary clinician
certification for PBM

a Fostering multidisciplinary clinician certification for PBM

17.1 Promoting and facilitating development of multidisciplinary PBM
: certification courses

679 Facilitating affordability of PBM certification )
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17.1 Promoting and facilitating development of multidisciplinary PBM
certification courses

At the time of publication of this document, PBM certification courses and clinician certification in PBM are uncommon.
Early efforts are being made, however. As an example, the Society for Advancement of Patient Blood Management
(SABM) (https://www.sabm.org/) has created a PBM certificate course. Efforts are also being made to set up hospital
PBM certification programmes. In Europe, hospitals in the German PBM Network may be certified as having achieved
different “levels” of PBM implementation from one star (bronze) up to five stars (diamond). PBM certification in this
programme is based on a self-evaluation. As a long-term goal, clinician certification for PBM, based on evidence-based
PBM clinical guidelines and national standards for quality and safety (see step 3), is viewed as a precondition for
institutional accreditation. It helps to establish PBM expertise and treatment in daily clinical practice more firmly. The
national/jurisdictional PBM Task Force should therefore promote and facilitate the development of PBM certification
courses. Curricula should be aligned with the standards of the national PBM accreditation body (see step 18). These
curricula should reflect the general standards in all aspects of health care education, including interactive learning
with case studies, simulations, discussion opportunities and provision of digital learning materials.

The national/jurisdictional PBM Task Force may seek to create or adopt existing PBM certification programmes (609,
610) and recommend that clinicians seek PBM certification and keep up to date through CME. This certification might
be linked with overall professional certification through the respective boards, associations, medical schools and
colleges. In collaboration with the national medical council (or similar licensure board), the national/jurisdictional
PBM Task Force might identify and accredit a professional society or entity to oversee and conduct the national,
multiprofessional PBM certification process. Facilitating partnerships between medical schools and between nursing
schools, perfusionist schools, pharmacy schools and leading national PBM experts can help to promote education and
certification. Clinicians certified in PBM will be better prepared to educate their patients, make shared decisions and
achieve meaningful informed consent.

The content of certification courses can be developed by local clinicians in collaboration with international experts. The
content must be duly recognized by the relevant national professional boards and have a specified validity period. Upon
the course’s expiration, recertification will be required to reflect advances in PBM. For efficiency, linking certification
and subsequent recertification to specialty and subspecialty recertification could be considered.

Effective and consistent PBM protocols across the health care system

During the development of pilot projects in Mexico, the PBM certification course taught health care professionals essential knowledge
and fostered a collaborative approach to implementing standardized practices and processes. The success of the certification
programme was evident in the significant milestone of certifying more than 4000 health workers within the pilot programme’s first
year. This accomplishment demonstrates the commitment of health care professionals to enhancing PBM and reflects the course’s
effectiveness in disseminating crucial information. The collaboration with the University of Western Australia, the International
Foundation for Patient Blood Management and the Ibero-American Society of Patient Blood Management has proven instrumental

in ensuring the course’s quality and relevance. In the future, it is anticipated that the certified workforce will play a key role in
seamlessly integrating PBM strategies into routine clinical practices, ultimately improving patient outcomes and reducing the overall
burden on health care resources.

In Brazil at the Universidade Federal de Sao Paulo (UNIFESP), a PBM training course was approved for all medical residencies at the
hospital. The course is embedded on the hospital’s teaching platform (https://pbm.unifesp.br/), providing access to all physicians and
health care professionals.
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3. The pathway for national/jurisdictional PBM implementation

Certification courses should be open to a broad spectrum of clinical specialties, nurses, pharmacists, laboratory scientists
and allied health professionals reflecting the multidisciplinary nature of PBM. The curricula should include not only
the basic principles and understanding of PBM but should also address the educational needs specific to medical
and surgical specialties. This fosters intra-institutional, interdepartmental and inter-professional communication and
coordination of PBM experts, resulting in accelerated dissemination of PBM. PBM-certified clinicians become a local
resource for PBM knowledge and are better equipped to educate noncertified clinical colleagues.

17.2 Facilitating affordability of PBM certification

In LICs and LMICs, PBM certification should be offered for free, or at least at affordable rates. The national/jurisdictional
PBM Task Force should find ways to subsidize production costs for curricula, learning materials and the certification
itself. The Task Force could also look for opportunities to obtain free licences for curricula that are already used in other
countries and use them locally after having made any necessary adjustments.

Note:

At the time of publication, only a few countries have developed formal PBM curricula and certification for physicians. Physician certification
should be seen as a long-term goal for most countries.

Step 18: National/jurisdictional PBM Task Force
fosters accreditation and auditing of HCO’s
PBM programmes

° Fostering accreditation and auditing of HCOs' PBM programs

18.1 Mandating national PBM standards and recommending institutional PBM
: accreditation and periodical PBM auditing

689 Appointing appropriate body for PBM accreditation )

81



82

Guidance on implementing patient blood management to improve global blood health status

18.1 Mandating national PBM standards and recommending institutional
PBM accreditation and periodic PBM auditing

Note:

Accreditation for PBM programmes is a realistic and achievable goal for HICs and UMIC. It is viewed as aspirational for all other countries.

Accreditation of an HCO in PBM would indicate that organization’s commitment to safety and quality of care. The
national/jurisdictional PBM Task Force should recommend that the ministry of health or department of health establish
national standards for institutional PBM accreditation together with a programme for institutional PBM accreditation
and periodic auditing.

These standards should be based on this guidance document (Table 7), the WHO Policy Brief on The urgent need to
implement patient blood management (1), the WHO Global Safety Action Plan 2021-2030 (570), WHO's publication on Global
health ethics: key issues (671), national quality and safety norms, government regulations and legislation if applicable. The
standards should be updated regularly in accordance with the latest evidence and reflect current clinical guidelines.

The following 16 PBM standards and the respective qualitative and/or quantitative indicators are provided as an example
of a possible comprehensive evaluation of PBM structure, processes and outcomes. This entails an assessment of clinical
practices, interdisciplinary collaboration and the integration of evidence-based protocols throughout the continuum of
care. These proposed standards might serve as the basis for an accreditation process. Any set of accreditation standards
should scrutinize the proficiency of health care professionals, the adequacy of resources and the efficacy of data-driven
decision-making. These standards might be used in some countries as they are, or they can serve as a template that
can be adapted to national, jurisdictional or regional needs.

A set of PBM standards and the respective qualitative and/or quantitative indicators as an
example of a comprehensive evaluation of PBM structure, processes and outcomes

Structure

Standard 1: Governance system is in place to ensure Documented through formal commitment to a n.a.
optimal and sustainable clinical and administrative PBM  governance framework
in all of the HCO's facilities

Standard 2: PBM is integrated into the quality Integration into the quality policy and/or into the n.a.
management system and patient safety® framework patient safety policy is documented

Standard 3: PBM is governed by a multiprofessional/ Team members are officially assigned. n.a.
multidisciplinary team through strict adherence to Selection is based on the size, complexity and disciplines
evidence-based clinical PBM guidelines and their represented in the organization

periodic updates
Standard 4: Clinical and administrative PBM leadership  Documented through organizational chart, appointment  Number of PBM staff relates to

structure, roles and responsibilities are clearly defined of qualified individuals and role descriptions size of the HCO

Standard 5: Continuous and periodically updated PBM PBM staff education and training follows an education ~ Number of PBM-educated

staff education and training is provided and training plan or programme. The annual curriculum  health care professionals in the
is posted on the Intranet organization
PBM knowledge and competence of staff is checked and
kept up to date

Standard 6: Resource (re-)allocation¢is ensured to Budget items Monetary value (re-)allocated to

sustain the structure necessary for PBM (staff, stuff, space periodic evaluation of the necessary resources for PBM ~ annual budget
and systems)



continued

Processes

Standard 7: PBM processes are reflected across

all specialties and within primary, community,
emergency and acute health care settings. These
processes are particularly reflected in populations
atincreased risk for anaemia, blood loss and/or
coagulopathy with bleeding, including:

1. age- and weight-appropriate PBM processes for
neonates, infants, children and adolescents

2. women of reproductive age (WRA)
3. patients 65 years and older

Standard 8: Processes are in place to manage the
patient’s own blood, i.e. to

1. identify, evaluate and manage preoperative/
preprocedural iron deficiency (ID) and anaemia

2. identify, evaluate and manage postoperative/
postprocedural anaemia

3. identify, evaluate and manage anaemia in all other
patients

Standard 9: Processes are in place to preserve the
patient's own blood, i.e. to

1. reduce iatrogenic blood loss

2. reduce and avoid disease-related bleeding and blood
loss

3. reduce and avoid surgical and trauma-related bleeding
and blood loss

4. reduce and avoid bleeding and blood loss from
congenital and acquired coagulopathy or conditions,
and manage periprocedural reversal of anticoagulants
and antiplatelet medications

5. reduce postpartum haemorrhage

Standard 10: Processes are in place to leverage and
optimize the patient-specific physiological tolerance of
anaemia,? particularly in acute care/intensive care unit, to

1. optimize ventilation/oxygenation while minimizing
oxygen demand

3. The pathway for national/jurisdictional PBM implementation

Processes are evidence-based and documented

PBM process for neonates and children is in place, up to
date and quality-assured

PBM process for WRA is in place, up to date and quality-
assured

PBM process for patients 65 years and older is in place,
up to date and quality-assured

Processes are evidence-based and documented

PBM process to identify, evaluate and manage
preoperative/preprocedural ID and anaemia is in place,
up to date and quality-assured

PBM process to identify, evaluate and manage
postoperative/postprocedural anaemia is in place, up to
date and quality-assured

PBM process to identify, evaluate and manage anaemia
in all other patients is in place, up to date and quality-
assured

Processes are evidence-based and documented

PBM process to reduce iatrogenic blood loss is in place,
up to date and quality-assured

PBM process to reduce and avoid disease-related
bleeding and blood loss is in place, up to date and
quality-assured

PBM process to reduce and avoid trauma-related
bleeding and blood loss is in place, up to date and
quality-assured

PBM process to reduce and avoid bleeding and blood
loss from congenital and acquired coagulopathy or
conditions, and manage reversal of anticoagulants and
antiplatelet medications, is in place, up to date and
quality-assured

PBM process to reduce and avoid postpartum
haemorrhage is in place, up to date and quality-assured

Processes are evidence-based and documented

PBM process to optimize ventilation/oxygenation while
minimizing oxygen demand is in place, up to date and
quality-assured

Process performance indicators
are determined

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Process performance indicators
are determined

Percentage of patients treated
according to this process

Percentage of patients treated
with intravenous iron during
hospital stay

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Process performance indicators
are determined

Percentage of patients treated
according to this process
Percentage of patients with blood
recovery systems perioperatively

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

Process performance indicators
are determined

Percentage of patients treated
according to this process
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continued

2. optimize fluid management based on patient-specific
physiological needs

3. prevent and promptly control infection

Standard 11: Patients are empowered through proactive
education and engagement, and patient choices, values
and preferences are reflected in PBM-related clinical
decision-making

Standard 12: Continuous efforts are made to improve
community/public understanding of blood health

Outcomes reporting

Standard 13: Function and quality of PBM practice are
continuously and regularly evaluated, internally reported
and benchmarked

1. PBM-related quality improvement and patient safety

2. PBM-related patient-level outcome data

Standard 14: Relevant data/selected indicators are shared
with government, regulatory and quality control entities

Standard 15: Regular auditing processes are in place to
ensure high-quality PBM and contribute to benchmarking
data

Research and development

Standard 16: Projects related to PBM activity/
development are fostered and published

PBM process to optimize fluid management based on
the physiological needs of the individual patient is in
place, up to date and quality-assured

PBM process to prevent and promptly control infection is
in place, up to date and quality-assured

Information material for patients is available and the
content is evidence-based, easy to understand and
available; consultation appointments with PBM staff are
available

Continuous external communication of PBM-relevant
topics

PBM is part of the management review or of
performance reports per facility, department and
clinician

System to collect and report PBM-related quality and
patient safety data is available

System to collect and report PBM-related patient-level
outcome data is available

The relevant data/selected indicators are used for
benchmarking

Internal and external audit systems are in place to
evaluate PBM and ensure continuous improvement

Resources for PBM projects are available

Percentage of patients treated
according to this process

Percentage of patients treated
according to this process

n.a.

n.a.

PBM key indicators are part of the
performance report per facility
department, and clinician

Indicators for quality
improvement and patient safety
with PBM are established

Patient-level outcome data are
reported per facility, department
and clinician

Periodic benchmarking reports
are available

Hours of PBM-related audits per
year

Number of research and
development projects related to
PBM per year

n.a. not applicable.

2 Organizations may include primary, secondary, tertiary and/or quaternary health care facilities.

b According to textbooks, patient safety measures to identify and prevent risks and to mitigate harm to patients are integral to quality management in health care. However, in
many health care systems, official documents and regulatory publications, the terms “patient safety” and “quality of care” are used in a complementary sense.

“Whereas health care organizations in LICs might need external funding allocated for PBM, LMICs, UMICs and HICs would usually be able to fund PBM through reallocation (see
more details under step 2).

4 Standard 10 supports dlinicians’ adherence to restrictive individualized transfusion thresholds and quantities when PBM modalities are exhausted, and transfusion is considered
the only remaining rescue option.

18.2. Appointing an appropriate body for PBM accreditation

A PBM accreditation body, authorized by the ministry of health or department of health or another appropriate body,
is needed. This accreditation, and the standards upon which it is based, will be separate from national transfusion
medicine standards and blood bank/transfusion service accreditation. Accreditation should be non-punitive and
geared towards ensuring improvement and maturation of PBM programmes.

Any authorized PBM accreditation body must be PBM-focused and should:

Develop an evidence-based and ethically guided process for training objective PBM evaluators, grounded in
professional principles.
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* Ensure independence and objectivity of the evaluation and accreditation process, and transparency in the
evaluation process and results.

e Be accountable for all its activities, including:
« timely evaluation of each HCO when scheduled;
« ensuring each HCO is following all applicable standards; and

« utilizing identified non-compliances as opportunities for facilitating the growth and maturation of the PBM
programme.

The national/jurisdictional PBM Task Force might identify a competent professional national society or another body
of national or international experts to conduct PBM accreditation for HCOs.

Note:

Beyond basic accreditation, HCOs can evolve from a PBM entry level to a comprehensive level, and finally to a centre of PBM excellence. A

PBM implementation and assessment tool (PIAT) has recently been developed by PBM implementation experts under the auspices of the
Australian National Blood Authority (297).

Step 19: Ministry of health or department of health
facilitates and invests in PBM research and
development

699 IF)(|>35ht’1e:ier;lg“;t)sublication of national/jurisdictional and institutional ) -
699 Providing public funding for PBM related research )4*
699 Promptly translating PBM research results into clinical practice )k
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19.1. Fostering publication of national/jurisdictional and institutional PBM
results

Local replication and validation of international PBM research results help to establish broad applicability of the findings
and builds the confidence of local stakeholders in PBM. National/local replication also allows for adaptation of PBM
strategies to fit local health care practices, policies and infrastructure, as well as taking into account the affordability
and availability of specific medicines and devices (see step 6 and Annexes 6-11). Understanding how international
findings can be adapted, can be pivotal for successful integration of PBM into routine clinical care. The results from
replicating similar PBM studies in populations or subpopulations that differ in their epidemiological, genetic, demographic
and socioeconomic characteristics, or in countries with differences in their cultures and health care systems, allows
conclusions to be drawn on the generalizability or limitations of PBM. Taken together, these efforts can help to refine
and optimize national clinical PBM guidelines (see step 4). Particularly in LICs and LMICs, these findings will help to
promote the implementation of PBM modalities when resources are limited (see step 2).

19.2. Providing public funding for PBM-related research

To broaden the PBM evidence base across various patient populations and disciplines (for example, trauma, haematology,
oncology and transplant surgery, and particularly vulnerable populations including those seen in the departments of
obstetrics, neonatology and paediatrics, and geriatrics), governments are encouraged to foster PBM research. Research
study design should focus on the impact of comprehensive PBM as an integrated care model rather than evaluating a
single therapeutic intervention. This research should focus on real-world observational studies including prospective
observational studies, cluster randomized controlled trials, randomized controlled trials and basic research. Areas of
research might include:

investigations of the clinical and cost-effectiveness of PBM programmes across different health systems and
clinical settings;

application of statistical and machine learning prediction models leveraging “big data” for the early detection
and treatment of ID, anaemia, blood loss and coagulopathy with bleeding;

studies of the intersection of PBM with “personalized” medicine, leveraging data on an individual’s genetic profile,
health literacy and lifestyle, to guide decisions related to blood health — understanding how individual variations
impact the response to PBM interventions can lead to more tailored and effective treatment pathways;

studying real-time non-invasive monitoring and diagnostic technologies with improved specificity and sensitivity
and easier to interpret results related to evaluating oxygenation, anaemia and coagulation;

research from facilities with real-time physiological monitoring in hospital and community settings, for example,
Health in a Virtual Environment (HIVE) (612);

development of novel drugs and treatment interventions;

the impact of PBM on disaster management and pandemics, particularly for patient populations that are considered
transfusion-dependent; and

short- and long-term effects of PBM-related structural changes on quality of care, patient safety and outcomes,
blood utilization and overall costs per patient or treatment episode/case, and overall health care expenditures
within the population.
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19.3. Promptly translating PBM research results into clinical practice

Advances made in PBM research should be translated into bedside clinical practice as quickly as possible in accordance
with step 3 of this guidance document. These experiences will also ensure that PBM continues to evolve to further

improve patient outcomes and reduce overall resource utilization.



PBM implementation toolkits
for specific patient populations
and diverse resource levels

Overview

This section complements government-led implementation steps 3 to 6, but particularly step 13, which is HCO-led. It
demonstrates a broad range of specific clinical and administrative strategies and resources, which are summarized in
the PBM toolkits. These are organized as tables to facilitate the care of patients with anaemia/ID, bleeding and blood
loss, or coagulation and clotting disorders (“ABC"). Taken together, these kits comprise an armamentarium for effective
clinical delivery of PBM as the standard of care.

There are three general toolkits intended for LICs and LMICs, UMICs and HICs and three specific toolkits for neonatology
and paediatrics, obstetrics and trauma care. The contents of the toolkits represent suggestions for consideration and
are not meant as clinical guidelines.

Those who care for patients should familiarize themselves with the toolkit(s) most relevant to their situation and patient
population. These toolkits will enable implementers to create PBM continua of care for specific patient populations
and disease groups that need improved blood health.
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National/jurisdictional PBM task forces must determine what tools are
necessary to meet the needs of PBM

Depending on each Member State’s economic situation, the overall structure of its health care system, epidemiological
data and on which patient populations need PBM most, PBM standards of care will differ. Thus, only some of a defined
set of clinical PBM strategies and resources or tools may be able to be utilized. Some of these tools may need to be
acquired, modified and adapted based on the patient-specific clinical setting and local circumstances and resources.
For example, not all diagnostic devices or pharmaceuticals will be available, practical or affordable in all jurisdictions
and in all circumstances. Processes and protocols, including screening programmes and assessment and treatment
plans for both outpatients and inpatients, may be limited in their implementation and practicality by constraints on
physical space, communications and IT, time or even basic infrastructure. In many jurisdictions, constraints on patient
access may limit implementation. Nevertheless, even a single or a few PBM clinical strategies, properly and widely
implemented, can have a significant positive impact on patient outcomes and population health.

A comprehensive collection of the clinical strategies and resources, which, taken together, are critical to the creation
of a comprehensive PBM programme is contained in Annexes 6-11 for easy reference. The Annexes contain six
implementation toolkits: three general kits specifically for HICs, UMICs and LMICs combined, and LICs, and three
“specialty” toolkits including neonatology and paediatrics, obstetrics and trauma.

The implementation toolkits are organized as a“pick list’; in table format, of the most important things to consider when
caring for a patient under the PBM paradigm. This structure provides flexibility, recognizing that a particular jurisdiction,
hospital, clinic or community may have more or fewer resources than those described in the three specialty toolkits.
Anindividual provider may choose to utilize or not utilize a particular strategy or tool based on the clinical setting and
in consultation with the patient, to accommodate the patient’s preferences and values.
Fully mature PBM programmes in HICs are expected to have available all clinical strategies, resources and tools necessary
to meet the standard of care in PBM. The PBM toolkits for LICs and middle-income countries (LMICs and UMICs) are
combined. Given that their resources are more limited than in HICs, the PBM toolkits for LMICs and UMICs should be
seen as an aspirational goal for these Member States. Some LICs and LMICs may be able to implement more tools and
strategies than the minimum expected, while others may not initially be able to meet the minimum standard.
How the PBM toolkits are structured
Each toolkit is organized as a matrix of three columns and several layers. The columns refer to management of:

e anaemiaandID

e blood loss and bleeding

e coagulation disorders and abnormal haemostasis.

The three toolkits stratified by national income class include two main layers, one for strategies and one for resources,
each with several subsections.

e Strategies include those intended to:

« Enable infrastructural changes and adaptations (administrative strategies) and to provide specific clinical
knowledge and skills to create continua of care, including standard operating procedures, procedural guidelines
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Note:

and protocols (for resource-constrained environments, these strategies should also be adaptable to the needs
of CHWs and LHWs). In combination with the three columns, clinical strategies cover:

- identification, diagnosis and management of micronutrient deficiency, especially ID, and anaemia;

- early identification of blood loss and bleeding, and use of a variety of strategies to prevent, stop or minimize
bleeding; and

- identification of existing coagulation disorders in the patient population (including those due to the
use of herbal/vitamin supplements and medications including anticoagulant and antiplatelet drugs), to
decrease the risk of bleeding.

PBM fundamentally shifts the care paradigm from a focus on blood as a product to be replaced if anaemia or bleeding occurs, to a focus
on improving the blood health of the population and, with the patient in the centre, protecting and preserving the patient’s own unique
and precious blood. To be successful this requires significant educational efforts that must target not only physicians but also public health
officials, nurses, pharmacists and everyone else that contributes to the care of patients and the community.

Provide knowledge to foster vigilance regarding nutritional and pharmacological interactions (educational
strategies for clinicians and patients). This includes an assessment of nutritional, herbal, vitamin and traditional
supplements and remedies that may affect coagulation and bleeding risk, current medications and drug-drug
interactions.

« Provide knowledge and develop skills to ensure patient empowerment and informed consent (educational

strategies for clinicians and patients).

e Resources include:

- Diagnostic devices - much can be accomplished with a careful history and physical examination. Although

Note:

access to diagnostic devices and laboratory studies may be limited by resource constraints, the PBM toolkits
list selected diagnostic devices that can play an important role in comprehensive PBM.

Treatment devices - the PBM toolkits list treatment devices and strategies in a way that recognizes the resource
constraints of LICs and LMICs.

Medicines, including pharmaceuticals, biologics and other clotting factors. The core concept of PBM is the
preservation and optimization of the patient’s own blood. The PBM toolkits list key pharmaceuticals, biologics
and other clotting factors used to manage ID, anaemia, blood loss and bleeding, while recognizing the role
of transfusion in the PBM armamentarium when available, safe and clinically indicated and when there are
no other options. At the same time, the toolkits guide the provider in those jurisdictions where blood for
transfusion may not be a viable option due to cost, or a lack of supply, safety or infrastructure.

(ross-matched blood, platelets and thawed plasma should not be given simply because it has been prepared. A transfusion that is not
clinically indicated simply adds risk for the patient and cost to the health system. In this setting, avoiding a transfusion should be considered
a patient safety measure, accepting that there may be “wastage” of blood and blood products in some circumstances.
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The toolkits for PBM in obstetrics and trauma care include strategies to enable infrastructural changes and adaptations,
and to provide specific clinical knowledge and skills to create PBM continua of care for the patients. These toolkits
also include clinical management strategies and strategies to provide knowledge and develop skills to ensure patient
empowerment and informed consent in emergency situations.

Creating continua of care for specific patient populations and disease
groups as fully integrated PBM processes

The goal of PBM is to combine all processes tailored to individual patient needs and to deliver them in seamless
continua of care for specific patient populations or disease groups, a goal shared with successful care delivery in all
aspects of health care. To achieve this, the HCO PBM Task Force should keep in mind three key aspects and repeatedly
communicate them to all stakeholders involved. PBM processes must be:

e Complete: Focusing on a single PBM process and its optimization while neglecting other processes will produce
suboptimal or even unimproved PBM outcomes.

e Individualized: Processes are tailored to the individual needs of the patient, starting with a complete diagnosis,
followed by a patient- and disease- or condition-specific PBM treatment plan and individual follow-up.

e Coordinated: All processes along the patient’s PBM journey should be seamlessly connected and coordinated
in a timely manner.

This helps clinicians to understand their respective roles and responsibilities in delivering complete, individualized
and coordinated PBM.

Examples of continua of care for a highly developed health care system and an extremely
resource-constrained region.

Two examples illustrate how a single seamless PBM continuum of care can be tailored to specific patient populations,
demonstrating the breadth and depth of PBM’s applicability and its potential to enhance individual patient outcomes
and national blood health status, regardless of the health care system’s resources.

Example 1 in highly developed health care systems:

This example describes the continuum for cardiac surgery in an HIC. The steps needed to create a workgroup and
formulate a continuum of care tailored to the individual needs of the patient are detailed, followed by a simplified
graphic representation of the continuum of care (Fig. 15).

1. The HCO PBM Task Force creates a workgroup for the cardiac surgery PBM continuum of care, and explains the
task to its members who might include:

e quality and safety manager

GP or family doctor

e cardiac surgeon

cardiologist

e cardiac anaesthesiologist

haematologist
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e intensive care physician

e perfusionist

e operating room/theatre nurse

e intensive care nurse

e ward nurse

e pathologist (central laboratory)

e pharmacist

e immunohaematology and transfusion specialist.

One should keep in mind that the HCO staff should already be aware of the ongoing pilot project. According
to the governance framework, staff support is expected, and postgraduate staff education might have already
started.

2. The workgroup defines the specific patient population, for example, patients undergoing coronary artery by-pass
graft (CABG) and/or valve replacement, etc.

3. A subgroup maps the current patient journey from start to finish, with a description of all processes involved:
e first contact with the patient and their GP, family doctor or other HCP
e referrals to consultant specialists
e pre-admission activities and booking for surgery
e admission and hospitalization
e surgery, anaesthesia and perfusion
e pharmacy
e post-anaesthesia care unit
e ICU
e ward
e discharge
e rehabilitation
e follow-up.

Permutations of this journey should be allowed for, reflecting for example, the management of unintended but
anticipated complications.

4. The workgroup reviews up-to-date PBM guidelines and evidence-based practices in cardiac surgery and:

e checks this information against the map of current processes;
e identifies and acknowledges process gaps and deviations with reference to the current evidence;

e uses the information provided in the “General PBM toolkits including PBM strategies, resources and materials
for national, hospital and community implementation - HICs” (Annex 8) to determine how to adjust processes
and integrate those that are missing; and

e outlines the proposed cardiac surgery PBM continuum of care.
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5. The workgroup solicits suggestions and input on adjustments to the proposed cardiac surgery PBM continuum
of care for from all of the following:

e nephrologist
e pulmonologist

dietitian

physiotherapist

member of PBM Data Management Team

e patient representation

administrator (finance department)

o administrator (medico-legal).

6. The workgroup reaches consensus on the cardiac surgery PBM continuum of care and presents it to the HCO PBM
Task Force. If approved, the Task Force works with all applicable clinical and administrative department heads
to establish the new continuum of care. The Task Force might request project management support to ensure
effective implementation.

Fig. 15. Continuum of care aiming for improved blood health in major elective surgery

Population: Major elective surgery patients
Setting: Urban HIC region

YES rs\

Managing ID, IDA or other anaemias;
managing coagulopathy; planning for
management of anticoagulants and

antiplatelet therapy
[ ]
KI\ /2\ G\ Consultation NO 7
—/ 2/ 2/ required?
Initial presentation Basic lab results Family doctor/GP Booking for
to family doctor/ incl. complete blood makes diagnosis A surgery
GP/nurse and with count, iron status that requires surgery YES
detailed history and and haemostatic
examination, evaluation ~ parameters, imaging e e
of co-morbidities results Patient sees Special lab
consultation specialist  results

------------ @ O—@

Improved management of blood loss and Ll . . bull i Hosp it.al
coagulopathy; treatment of postop ID/ S;’g:;é!#:ﬂ?g:ﬁg::s ((:125(?;:)?1":1;:?;;(1 admission

anaemia using strategies and tools in PBM
tool kit (Annex VIII)

loss and/or coagulopathy

ICU discharge Hospital discharge to home with plan to

treat hospital-acquired anaemia and ID

This diagram depicts a simplified continuum of care for major elective surgery patients in an urban setting in an HIC. There is an expectation that all relevant tools and
strategies of PBM are utilized in the seamless management of the patient from initial presentation to the family doctor through a post-discharge plan to manage acquired
anaemia. Annexes 5 and 8 serve as resources to further adapt and fine tune the care path for different surgical populations or specialties.

HIC, high-income country; ID, iron deficiency; IDA, iron deficiency anaemia; GP, general practitioner; ICU, intensive care unit.
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Example 2 in a rural and resource-constrained region:

This example is for obstetrics in a LIC, where the challenge is to expand and strengthen a weak local HCO or even
to build the necessary infrastructure from the ground up and then establish the continuum of care. To facilitate this
endeavour, a detailed template for a continuum of care for women at risk for PPH is provided in Fig. 16.

1. Local volunteers, possibly supported by NGOs, form a new HCO to improve maternal health, or staff members
and volunteers within an existing local HCO create a PBM Task Force. This includes for example:

midwives

nurses

CHWSs/LHWs

e programme administrator/coordinator

patient representative
external consultant if available (this could be an obstetrician from an urban medical centre or an NGO to help
with the design of the programme and initial staff training).

2. The HCO PBM Task Force analyses the template for a continuum of care aiming for improved blood health in
women at risk for PPH (Fig. 16).

3. Depending on local circumstances and with the information provided in the Patient blood management (PBM)
toolkit in obstetrics for national/jurisdictional and health care organization PBM task forces and health care professionals
(Annex 10) the Task Force determines how to create the necessary infrastructure and to implement and enable
the required processes.

4. The Task Force
e maps out a draft for the locally adapted continuum of care;
e reviews up-to-date PBM guidelines and evidence-based practices in obstetric management (see Annex 5);

e checks this information against the map;

e identifies and acknowledges process gaps and deviations with reference to the current evidence.

5. The workgroup reaches consensus, finalizes the map of the PBM continuum of care and starts implementation.
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Fig. 16. Continuum of care aiming for improved blood health in women at risk for postpartum

haemorrhage (PPH).

Population: Women at risk of PPH?

Setting: Rural LICregion restricted to a community obstetric facility managed by midwives or nurses locally certified in PBM, and supported by CHWs or LHWs
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3. Midwife/nurse (first antenatal visit)
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4. Midwife/nurse (consecutive antenatal visits)

5. Midwife/nurse (final antenatal visit)
<]

7—CF (D

Woman goes into labour and is carried Midwife/nurse Midwife/nurse

(final antenatal visit) (consecutive antenatal visits)

D Continued on page 96

conduct outreach and education programmes s to promote prenatal and postnatal care
educate on the benefits of facility-based births with experienced obstetric care
educate on necessity for prenatal iron deficiency and anaemia management

.

use questionnaire to collect medical and obstetric history from pregnant women and identify high-risk pregnancies and risk factors
for PPH

- multiple pregnancies/high parity

- women under 18 or over 35 years

- previous instances of PPH

- polyhydramnios

- Instrumented al deliveries*

- uterine abnormalities, e.g. leiomyomata or adenomyosis

- placental issues, e.g. previa, accreta

- large-for-gestational-age babies

- ID, IDA, hereditary anaemia

- pre-eclampsia/eclampsia

- gestational diabetes
educate on protein-rich food, e.g. eggs, soybeans, iron-rich and fortified food, and iron supplementation
educate on drugs/vitamins/nutrition/supplements/ beverages that may

- impair absorption of iron

- Increase bleeding
encourage scheduled antenatal visits at community obstetric facility

.

« provides sufficient patient education on
- PPHrisks
- ID/anaemia risks for mother and baby
- risks and benefits of treatment modalities
- when to seek additional medical help
- establishes informed consent
+ Involves family members in care and decision-making

Trained CHWs/LHW's use mobile technology (mHealth) to send health messages, reminders for appointments, and education about
pregnancy and childbirth

screens for anaemia (colorimetric method when haemoglobinometers not available)
screens for helminthic infections contributing to anaemia where endemic, and provides deworming tablets
screens for HIV and treats with antiviral therapy
treats ID/IDA with oral iron
optimizes haematinic status (folate, vitamin B12)
adminsters vitamin K in case of malnutrition
monitors and manages where needed
- pre-eclampsia/eclampsia
- gestational diabetes
in endemic areas: administers malaria prophylaxis and provides insecticide-treated bed net

.

.

.

- educate families on recognizing danger signs and the importance of timely intervention.
provide emergency contact coordinates and transportation plan
allocates CHWs/LHW's to facilitate transportation to community obstetric facility as needed

6. Woman goes into labour and is carried to community obstetric facility
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Fig. 16. continued

Population: Women at risk of PPH?

Setting: Rural LICregion restricted to a community obstetric facility managed by midwives or nurses locally certified in PBM, and supported by CHWs or LHWs

0] -! &

Continued from page 95 Midwife/nurse at community obstetric facility is notified that woman is being On woman'’s arrival midwife/
transferred and has essential materials, drugs and devices on hand and ready nurse at obstetric facility

Continued on page 97 q e

Onset of PPH, immediate activation of
PPH management protocol*

7. Midwife/nurse at community obstetric facility « blood collection drape
is notified that woman is being transferred and uterotonics (oxytocin, heat-stable sublingual oxytocin, carbetocin, methylergonovine, ergometrine, carboprost, and misoprostol

.

has essential materials, drugs and devices on according to local protocol and availability)
hand and ready « tranexamic acid
« intravenous fluids
E - antihypertensives, anticonvulsants (e.g. magnesium sulfate), and antibiotics
(o] « haemoglobinometer if available

« thermal blankets

Bakri balloon or sterile gauze if available, otherwise condom-catheter balloon

manual vacuum aspirator

« blood pressure monitor

low-cost transvaginal uterine artery clamp

« low-technology red blood cell collection and reinfusion set

oxygen if available

non-pneumatic anti-shock garment if available, otherwise bicycle tubes and sheets for improvised use

.

.

.

.

.

8. 0n woman's arrival midwife/nurse at obstetric determines haemoglobin concentration when woman arrives

fadility considers establishing intravenous access

— ensures bladder is empty
‘v‘ positions mother for proper access to uterus
controls cord traction to deliver placenta

rapidly identifies atony by manual palpation
massages uterus after delivery of placenta
ensures placenta is complete and intact to avoid undiagnosed tissue retention, and evacuate clots
tracks haemoglobin status with haemoglobinometer
monitors pulse rate, blood pressure, urine output and mental state
monitors amount of blood loss by use of blood collection drape

.

.

.

.

9. Onset of PPH, immediate activation of PPH Midwife/nurse follows protocol based on published guidelines (see Annex 5). However, guidelines are adapted/expanded in
management protocol* response to local conditions:

« lack of anaesthesia services (skills and/or equipment, pharmaceuticals)

« lack of surgical skills, thus caesarean sections cannot be performed

- interrupted or no access to electricity, thus limited cold chain (cold storage required for oxytocin)
no or limited access to oxygen

« no or limited supply of blood components/products

no escalation/further referral possible

no or limited access to pulse oximetry, ultrasound machines, fetal monitors

.

.

.

The adapted/expanded PPH management protocol relies on

- immediacy of intervention

timing and dosing of uterotonics

timing and dosing of tranexamic acid

- patient positioning

trained emergency skills (team-applied bimanual compression, external aortic compression as temporizing measure)
« skilled/careful placenta removal with smooth curettage if retained product

umbilical vein injection of oxytocin for the treatment of retained placenta

trained manual dexterity for repairing/suturing of perineal/vaginal/cervical lacerations (task shifting/training in suturing techniques
supported online by surgeons/obstetricians)

maintaining normothermia

- rehydration/fluid management

skilled use of low-technology uterine tamponade modalities where applicable

skilled use of low-technology red blood cell collection and reinfusion set where applicable

+ skilled use of low-technology anti-shock devices to where applicable (hypovolaemic shock)

telemedicine support where available

.

.

.

.

.

.

.

.

.



4. PBM implementation toolkits for specific patient populations and diverse resource levels

Fig. 16. continued

Population: Women at risk of PPH?

Setting: Rural LICregion restricted to a community obstetric facility managed by midwives or nurses locally certified in PBM, and supported by CHWs or LHWs

Continued from page 97 Haemorrhage is Team uses mechanical and pharmacological During early postpartum
under control thromboprophylaxis if available care midwife/nurse

Midwife/nurse and supporting At discharge midwife/nurse provides plan to
administrative staff treat post-delivery ID/IDA to improve recovery

10. Haemorrhage is under control

11. Team uses mechanical and pharmacological thromboprophylaxis if available

12. During early postpartum care midwife/nurse « promotes early breastfeeding or manual nipple stimulation to encourage uterine contraction
P « monitoring vital signs and blood loss closely for at least 24 hours post-delivery
Q « provide oral rehydration solutions or intravenous fluids to manage hypovolaemia

- avoid infections or treat infections promptly consider prophylactic use of antibiotics (if available) with severe PPH

13. At discharge midwife/nurse provides plan to treat post-delivery ID/IDA to improve recovery

Midwife/nurse and supporting administrative staff - debrief after each PPH event to evaluate opportunities for improvements
- maintain accurate and up-to-date records of all PPH events including identified risk factors
h - use mobile health applications for efficient data collection to improve continuum of care
- report findings to local health authorities to help in planning and resource allocation

This diagram depicts a continuum of care for women at risk for PPH in a rural LIC region where pregnancy management takes place in a community obstetric facility by midwives
or nurses locally certified in PBM and supported by community and/or lay health workers. This care path is presented in detail to demonstrate the many modalities that can be
implemented even in limited resource situations. Annexes 5 and 10 provide additional resources to further develop the continuum of care for women at risk of PPH.

CHW, community health worker; ID, iron deficiency; IDA, iron deficiency anaemia; LIC, low-income country; LHW, lay health worker.
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Concluding remarks

Implementing a PBM continuum of care for the first time should be done in each HCO for the patient population most
likely to benefit. With every additional PBM continuum of care created at the same pilot site, the task will become less
challenging. Many processes in the surgical setting might be almost identical, whereas other settings might require
additional or different processes. Developing a trauma PBM continuum of care will be different from that needed in the
gastroenterology department when treating patients with bleeding ulcers, in burns patients, in paediatric patients, etc.
Lessons learned from implementing the first and subsequent PBM continua of care can be applied to each new patient
population or department. Prioritization of areas to address first will depend on identifying those patient groups that
can benefit most in the context of the readiness and commitment of specific departments within the HCO. A primary
goal is to generate early “wins” that will increase enthusiasm and create excitement about broader implementation.
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Annexes

Annex 1.
Donabedian model

The Donabedian model is a comprehensive framework that is widely used in health care research and management to
evaluate and improve the quality of health care delivery. With step-by-step adoption of metrics to assess and analyse
the installation of structures to enable patient blood management (PBM), processes to deliver PBM and outcome
parameters to show clinical improvement through PBM, the model can be used as an aid for all stakeholder groups
involved in the two implementation pathways. The iterative nature of quality improvement means that assessments
may cycle through all three components over time as improvements are made and their effects are measured (1). Steps
1-3 of the cycle relate to the assessment and analysis of the current quality of the structure, process and outcome,
while steps 4-6 relate to adjustments necessary to achieve the desired quality goals (Fig. A1.1):

1. The assessment of baseline parameters relevant to PBM identifies gaps in the quality of outcomes. Outcome
metrics such as complication rates, morbidity and mortality from specific procedures or interventions, linked
with prevalence data on anaemia, coagulopathy with bleeding, and postpartum haemorrhage, help to identify
gaps in the quality of outcomes. Few or none of these data are currently collected in many institutions, still less
at a national level. Data on the quality of outcomes help to determine whether and why certain clinical and/or
administrative processes to enable and deliver PBM are currently adequate, missing, underutilized or hampering
the efforts.

2. Process metrics can show at what rate diagnostic methods and treatment plans that are specific to PBM are offered
to patients, and whether these patients are sufficiently educated and empowered by their HCPs. This information
can also be linked to transfusion rates and indices as a surrogate indicator for the effectiveness of PBM. The rate
of preventive care measures, such as regular anaemia screening in the population as a whole, or screening for
heavy menstrual bleeding, can be measured. One can also measure the extent to which these screenings are free
or reimbursed. Particularly in lower-middle-income and low-income countries, hospital-level or national billing
and coding data might show whether, and to what extent, HCPs are reimbursed for health care specific to PBM.
Data on the number of HCPs certified for PBM and hospitals accredited for PBM offer additional insight into the
overall quality of PBM-related processes.

3. Data and information on the quality of PBM processes, as well as direct measures of the quality of existing
structures, help to determine whether the structure necessary to organize and support these processes is missing,
underutilized or hampering. Reasons might include a lack of awareness of the problems due to insufficient
professional education on the evidence supporting PBM's role in patient safety and its outcomes, its economic
advantages, the ethical imperative (3Es - evidence, economics and ethics), and the medico-legal implications of
PBM. Lack of human resources, physical infrastructure and space might be contributing factors. Other possible
factors include a lack of coordination between clinical specialties or between extra- and intramural care, little or
no access to medicines and devices essential for PBM, counterproductive budget allocations and departmental
protection of financial silos, perverse incentives, reimbursement issues, or simply eminence-based medicine and
long-standing culture (2).
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Once all quality gaps have been identified and understood, they should be closed in reverse order, beginning with:

4. Creation of structures or structural adjustments as needed, made by the highest authority or decision-making body
of the ministry of health/department of health for the top-down implementation, and by the chief administrator
on the community or hospital level for the bottom-up implementation. Assessment and confirmation of these
structural adjustments can be seen as an early indicator that top-down implementation has begun. Thus, data
collection and analysis of the structural changes needed are metrics of early value.

5. This top-down endorsement will facilitate the establishment of all necessary administrative and clinical processes
to deliver PBM and achieve blood health for the public and the individual patient.

6. Continuous measuring of key performance indicators for PBM outcomes closes the loop of the quality framework,
with measured outliers potentially indicating the need for further improvements in processes and structure.

Fig. A1.1: Donabedian quality framework in the context of establishing PBM as a standard of care

Baseline assessment (or Current clinical and/or administrative Structure is hampering the
re-assessment) identified =P processes are hampering intended =P introduction of necessary clinical —\
suboptimal patient outcomes? patient outcomes? and/or administrative processes?
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structure process outcome
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Annex 2.
Implementation methodologies

e Kotter's change management model: This is an eight-step model for organizational change. The steps are as
follows

Create a sense of urgency.

Build a guiding coalition of committed individuals.

Develop a long-term vision for change.

Develop a clear communication plan to communicate the vision, to foster and ensure buy-in.
Identify and remove obstacles to empower action.

Generate short-term wins.

Build on short-term successes to create momentum.

Embed the changes in the culture.

e Lewin’s change management model: Simplified, this model is known as unfreeze - change - refreeze.

Unfreeze:

- Recognize the need for change.

- Determine what needs to be changed.

- Encourage the replacement of old behaviours and attitudes.
- Ensure strong support from management.

- Understand and manage doubts and concerns.
Change:

- Plan and implement the needed changes.

- Educate and train staff to learn new concepts and points of view.
Refreeze:

- Reinforce and stabilize the changes.

- Integrate changes as the standard way of doing things.

- Develop ways to sustain the changes.
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e ADKAR change management model: ADKAR is an acronym that stands for awareness, desire, knowledge, ability
and reinforcement.

+ Awareness:
- Communicate the change.
- Explain the reasoning behind the change (for example, three Es - evidence, economics and ethics).
- Give stakeholders the opportunity to ask questions and make suggestions.
+ Desire:
- Gauge reaction to the change.
- ldentify collaborators and fellow champions.
- Address concerns and explain how the changes will benefit those who are resistant.
+ Knowledge:
- Provide education, training and coaching.
- Close skill gaps and provide resources.
« Ability:
- Monitor performance and provide feedback.
- Setreasonable goals and metrics.
- Adjust processes in response to analysis of data and metrics.
+ Reinforcement:
- Monitor and assess outcomes.

- Use positive feedback and celebrate successes.

e Knowledge to action framework (7).

+ Knowledge cycle
- knowledge inquiry
- knowledge synthesis
- knowledge tools/products (PBM guidelines).

« Action cycle
- Identify problem using tools provided within this document.
- Identify, review and select knowledge (PBM interventions relevant to filling gaps).
- Adapt knowledge to local context.
- Assess barriers to knowledge use.
- Select, tailor and implement interventions (for example, preoperative anaemia nurse).
- Monitor knowledge use (audits and metrics suggested in Annex 4).
- Evaluate outcomes.

- Sustain knowledge use - build in sustainability, for example, by avoiding person-dependent interventions.
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Specific to PBM, any formal programme implementation strategy that is adopted should:
e |dentify and empower a PBM champion.
e |dentify local barriers to implementation of PBM.
e Develop implementation strategies that address local barriers (2, 3).
e Recognize thatimplementation requires culture change across jurisdictions and institutions (4-6).

e Recognize that implementation requires a top-down and bottom-up approach utilizing change management
methodology.

e Commit to one or more pilot projects of appropriate scope and scale for the jurisdiction; local pilot projects
might be restricted within a single clinical service, as “proof of concept”.

e Establish a systematic implementation structure with dedicated PBM leadership positions, especially physician
and nurse, as resources permit.

e Establish dedicated multidisciplinary PBM guidance committees.

e Disseminate evidence-based PBM guidelines, pathways and protocols concerning managing and preserving a
patient’s own blood (7-15).

e Translate evidence-based guidelines/recommendations into clinical practice (4, 16).

e |dentify practice areas that need improvement.

e Establish ongoing, up-to-date, comprehensive PBM education and communication programmes for all stakeholders.
e Establish a data collection system and reporting systems for ongoing PBM benchmarking and quality improvement.

e Engage primary care as part of the overall continuum of care for PBM including pre-and post-hospital.
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Annex 3. Patient blood management (PBM) metrics for national/jurisdictional implementation and post-implementation periods
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Annex 4. Patient blood management (PBM) metrics for health care organization implementation and post-implementation periods
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Annex 4. Patient blood management (PBM) metrics for health care organization implementation and post-implementation periods
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Annex 5. Patient blood management (PBM) and PBM-related guidelines, guidance, consensus statements and recommendations

by specialty and/or clinical settings
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forces and health care professionals in low-income countries (LICs)

Annex 6. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization (HCO) PBM task
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Annex 6. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization (HCO) PBM task

forces and health care professionals in low-income countries (LICs)
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Annex 7. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task
forces and health care professionals in lower middle-income countries (LMICs) and upper middle- income countries

(UMICs)
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Annex 7. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task
forces and health care professionals in lower middle-income countries (LMICs) and upper middle- income countries
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Annex 7. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task

forces and health care professionals in lower middle-income countries (LMICs) and upper middle- income countries (UMICs)
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forces and health care professionals in high-income countries

Annex 8. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task
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Annex 8. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task

forces and health care professionals in high-income countries
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Annex 8. General patient blood management (PBM) toolkit for national/jurisdictional and health care organization PBM task

forces and health care professionals in high-income countries
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Annex 9. Patient blood management (PBM) toolkit in neonatology and paediatrics for national/jurisdictional and health care

organization PBM task forces and health care professionals
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Annex 9. Patient blood management (PBM) toolkit in neonatology and paediatrics for national/jurisdictional and health care

organization PBM task forces and health care professionals
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Annex 9. Patient blood management (PBM) toolkit in neonatology and paediatrics for national/jurisdictional and health care

organization PBM task forces and health care professionals
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Annex 10. Patient blood management (PBM) toolkit in obstetrics for national/jurisdictional and health care organization PBM task

forces and health care professionals
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Annex 10. Patient blood management (PBM) toolkit in obstetrics for national/jurisdictional and health care organization PBM task

forces and health care professionals

(sanoiqnue

‘uoyuInujew ‘3jdwexs 1oy

‘JU3LIP Y UIWLNIA 3] 0) UMOUY

10 ULIBLIBM UO 319M SJu3tied Ji)
(1%) Kjsnouanenul y ulwelp -

510128} bumop Jayo -
(L0L ‘00L) ppedlwexaues) -

(66 ‘96 "1¥ "51) (02d)
91e1)UU0) X3]dWod ujquoiyoid -

(86 */6) Uissaidowsap -

(%)
fdesayy Juawadeidai uabounqy -

13pIsu0) *(56-£6) WAy

951931 0} 3]qe|teAe syuabe ay) pue

Adeiayy uonejnbeodiyue pue sjuabe
13j31e|d13ue uo syuanied o areme g

(Y ulwena

SNOUIARIIUI YHM J3)SEJ SI UOI}IL JO
195U0) | 40 [@10 JBYID Y UIWEYIA

(26) 1531 bumop poojq

3]0YM INUIW-(OZ 3Y3 4O (SISA] SS3IX

pue 3zis ‘dwin) uonduny bumop

1N0ge uepjuIp 3y |23 ued Jidwie 3y}

ui pasejd agny sse|b paziuodijis-uou
e Ul buinop poojq Jo UoneAIRSqO
‘3]qe|1eAR J0U S| 9AOGR BY} J] -

Ayyedojnbeo)

pa]|013u0d s buipaa|q duo pouad wnyedisod 3y
ui sixe|ydosdoquioay} [edihojodewieyd pue edjueydaw jo asn ajendoiddy -

quwnjod
(11 pUB BIWaRUY 935 ‘payedIpul A][ea1uI PaI3PISuod si poojq d13uabojie | -

(88) (3snjeway ‘3jdwexa Joj) SIAIP 1503-MO| -

(£8) 3anbiuypay uoisnjsuesyoine ajpe| dnos -

(98) p0ojq umo sualzed LINIA1 03 SIIAIP L1ysaxew buipnpul
(58 *»8) suondo abeajes poojq snobojoine wnyseduad 1503-moj 3zi[n() «

syuaned dwaeue 9|qe1s Ul eIW9|0AN9 UIRIUIRI

((€8) a1qe|teAe Jou die

SPIN} A] UBYM UOIJRIISIUILUPE PIN(4 [E10 JIPISUOD) WN|OA P0O|q buryenoin

[BLLIOU 310531 0] WIE UIY P3)]|043u0) SI Buipa3|q j13un “Yuwiad $32in0sa
pue pajedipul Ji ‘uoisua}odAy snissiwiad pue uoleISIUILPE PINY SADUISAY

fj1eudoidde piny pue ainssaid poojq abeueyy -

(9) erw3jonodAy
40 subis 10} 33y 03 ‘3]qe|eAe §1 ‘DULIO}UOW JR[NISAOIPIRY SAISRAUIUON

(€) Hd Jew.ou urejurew pue ejwaedjerodAy
pue sisoppe ‘uoisnyiadodAy ‘(zg) eiwiay10dAy 1031103/3UaN31d

*suoryenyls bujuayealyy-ay|
U1 Awo03231315Ay 03 UOISIAAU0D Ae[3p 10U 0( *(203GNS 0 [e30}) AW0IIAIR)SAH -

siojesado pauresy £q pawoyiad 3¢ 03 Ajuo — saunyns uojfu Ind
40 53231 [[ews Se YdNns “UoIIezI[oq 404 SUOIRdO 3S0I-MO| JO UM 3 -
o|qe|leAe i
uoljezijoqui £1331e 21AjRd 3A1I3|RS ‘3|dwexa Joj) ABojoipel [euonuIAIRY| -
uoissaidwod [eaibung -

(18) Tw 00S Uy J33eaib sso|
P00|q pajewiise yiim mc_vmm_g 919A9S Ul ][ 101J€4 JuRUIqW0Ial J9PISUO) -

sanbjuya) aining -
suoneb| [eLauy -
(buyped jeuiwopqe) apeuodwel 1A -

eISay1saeue/eIsabeue
a1nbai few Ing ‘sise1sowaey Jo o} 3|qIsianal e — bupped unal -

(08
‘6/) 3|e|1BAR JI SIASP [9A0U J3Y30 pue dwep £1311e 3ua)n jeuibeasuel -

(8/ '9) $193ys pue saqn Jauui 3PAJIq :A1essadau i asinoadwy
— P3ASIYDE 3G J0UUR) SISEISOLIIRY )RIPIWII I SJUIWLIRE YDOYS 13PISU0) -

Buipaa|q pue sso| poojq

(v§
‘£6) SUBISWNIN AWOS UJ S)U3L0dLI0) Poojq pue poojq Jo abeisem, 3q Aew 313y}

1ey3 bundane ‘ainseaw A)ajes Jualied e pasapisuod aq pjnoys uoisnjsues) e buipiore
‘BuInas S1y3 u| waysAs y3jeay ay} 03 3503 [eUOIIIPPE UB PUB UBLLOM JY} 03 §SH e
Ajdwiis s1 pajeatpui Jou si ey uoisnysueiy y “pasedaid uaaq aney A3y asnedaq Adwis
uanib 3q Jou pinoys syuauoduiod UZoi} PIMBY) PUB Poo|q PayPIeW-SSo) :3J0N

(€) sa1deiay Jay3o pue Juawade|dal awinjon 03 buipuodsal Jou sjuaiied
buipaajq Ajaa132e-uou d13ewoydwis ui £110d uoisnysuesy Hgy nun-s|buis e ydopy -

(0S '€) uoIsnysue} JO SIY3UI] pue SysH
3y} bupue(eq uaym paiapisuod g pjnoys UOISNJSUBIL) YIIM PaJRIOSSe SIW0dIN0
3SI9APE [enUR10d pUP UONBZIUNWIWIO|[R || POO|q P31 JO ysU 3Y] *(7#) 1/6 0t 0
0€>> 0} S9SENIP UIqO|DOWIRY [13UN UOIILAXS UIDAXO U| ISRIIIP J0 BILIIRYDS|
JBIpIY JO 3DUIPIAD INOYIM “UIAID 318 S3Inseaw aiioddns J1 pajelajo) [[am ale

/6 09—06 J0 S|9A3] uiqojbowaey ‘buipas|q 3ande yum syuaned pue [ A|jeanid ays
‘syuatied [ea16ANS uJ 1By PAIRIISUOIIP SIIPNIS [RUOLIRAIIS]O JO MIIAII D[1RWIR)SAS
Y (%) AB3yens uoisnjsuel) [eI3qi| 10w e 0} pasedwiod UIYM ‘SU0LIyUI [eLIIRq
pue ewapao A1euownd ‘dwoipurks £1euoiod aynde ‘buipasjqal ‘Aujeriow padnpal
(1/6 02> uigojbowaey) A631e11s UoISnysueI} JGY IS e ‘syuaned |1 Ajjednd

pue Huipaa|q ul ‘1eyy umoys sey s|eiy [e1ul Jo sisk[eue-eaw y :a1eme 3¢
3|qe|ieae
s u3bAxo J1 ‘eiwaeue Buiualealyy-ay| yum sauaned ur (0°L) ‘o4 ybiy Japisuo)

(§€ “€) 123143 e Sa1deIay} [EJIPaWW 3]IYM BILIIRUR
319135 0} dJLIPOW 33RI3]0} UED SyudRed A1uaiew Ay3eay ISIMIBYI0 IS0 «

(£€-1€ ' “c) Adesayp uoai yum pauquiod 3q pjnoys 3 pasn
$1/S3 U J| "S210)S LUOAI 10} SUBLIOM P JO 9507 SIU3saIda1 $S0| poojq TW 001 Y 930N

f>uapyap uoil pue ejwaeuy

(panunuos) saihajens
Juawaheuew [ediuip

panuiuod ‘gL Xauuy



186 Guidance on implementing patient blood management to improve global blood health status

"(5207 K1eniga{ 0 passaxe
'S3UIfRPING-JuaWIaBRUR-POO|-JUaNed- A1ILIR1eW- PUB-SILI31SGO-S-3[NPOLL/Ne:A0B PO0|q MMM/ /:STIIY) SL0Z AIOYINY POOIg [eUOKRN RI[eASNY ‘RLRGUE) SIUIZISAQ - § NPOJY :SAUIRPING JUSWaBeUR POOg a0y °€

"€T0ESLYLNU/06EE 0L 10P ¥1-TT0T
"SJUILIINY °S[eU) P3J|013U0) PAZILIOPUEI JO MIASI dIJeW)SAS  uawom Jueubad uj eiaue AUSYIP-UOI JO JUBWIL3L) pue UouaAdId Ul SUORUBAIAIUI AIRIAIP JO SSAUBAIIAYT (] XBZND) ‘Y BI0JOY ‘] BYSGR|D ‘( RYSMOW|ONS  °7

091807 LNU/06EE 0L 0P “$09:1T70 SIUaUINN “3nss] feay 1gnd (e e-pooypyiLp ui uoiuanaid £uapyap uol 0} saypeoidde A1epaiq ¢f mbemoy) |

S9dU9l9)oYy

's50] poo|q yum Aj21euoiniodoid 3seainap S|aA3| pue bulpas|q SAISSeW ul [3A3] [eIIIL B 03 3SeaIIP 03 J03Ie) Uolie|nbeod Jsiy 3y sl uabouuqy |

“(£1) Buipaa|q Jo awinjoa Huiseanul pue Hdd Jo sisoubeip ale| Yum Saseanul 3dUIPDUL 3Y1 G ‘Hdd J0 %¢ noge uluasaid st Aysedojnbeo) ,

Jpd-SQUBH ™ U UORIIPI T PIOJUBIS/IIUI)TI6SNUIS/SIUIWNIOP/SULO,/LUIS/ULIBP/IUSIU0D/NPPAOJURS PIW//:Sd1IY 11 S]] SAISURIXD Ue 935 ‘3|dwexa Jo4 ,

(91 ‘€ 1) uawom Jueubaid-uou 4o 3soy uey Jaybiy pjoj-z s|aA3| 01 AHrueubaid buunp aseanu sjaA3| uaboungy

*(97205€/59901/3|pueY/3UIoYM’sLI//:sd1IY) poojq jo asn [parulp uo sajnpou [puolpInp3 oM 33s Adesayy Juauodwiod poojq pajedipul Ajjediulp uo duepinb 104

s1030301d pue 3duepinf [eIo| oJul padojan3p pue uonenys [eo| 3y} 03 buipiode pardepe g ued 1ey 1sijyPaYD 10 IsiyId B Se 3AIAS UBD 1IY00] SIY] "SAMUNLILIOD Jo SUOIBAI ‘s|e)dsoy ‘S3L13UN0) |[e Ul 3|qe]ieA. 3q 10U Aew s|o0d ||y .

(8)
A1) S1 313U y|eay Jo [eudsoy e 3pisino KI9AIRP 13ym SBUIRS 321N0S31-MO] Ul
[03soidosiw jo (bwi (09) asop ,uonuanaid-abeyiowaey, e Jo UoINQLISIP JIPISUO)

(6) 3suodsai pabes Joj el 13061} pue abeyliowsaey
J0 u0IYN3P Ajiea Joj AD31eaNs B SIPNJRUI 1RY) B1BD JO 3|pUN( B I3PISUO)

A)IA2® Pa]-3JIMpILW/-3SINU B SB $S0| P00 40 buriojuow Y

51003 bup103s ysH x3]dwod jo uoneuawsa|dw ueyl yuepodwi
10w S| buIpaa|q J119ISqO |eWIOUqe JO JudWieal} pue uoiubodal Ajpwi) -

H19yredwsa pue juasedsuer) ‘uado aq pnoys UoREIIUNWIWO)

JuswaAoidw
10} saniunyioddo 3)enjeas 0} abeyiowaey d1331Sqo YB3 Jale JaUga(

ue|d yuawabeuew abeyuowsaey Huabiawa d1191sqo asimdals e dojanaq -

(z01) swea) K1eurdisipnynw busajoaur yeosdde
Paseq-swisks e salnbal Hdd Jo Juawaheuew pue sisoubelp ‘uonusnaid aaiIayT

(9) e1w3jonodAy Jo swordwiAs/subis
fq patuedwonde ssoj poojq 10 ‘SINOY 7 UIyHM Tw 0001 UeY} Ja1ealh sso| poojq
buiobuo se Hdd 21935 pue AI13A1[3p JO 3POW 3y} JIAIIRYM ‘SINOY 77 UMM T
005 UBY] 310W 4O SS0| POO|q SB PaULP SI Hdd ‘Juatundop siy3 jo sasodind ay3 Jo
[BSNJ21 40 JUISUO Judl3ed pauiojul buiuawndop pue buuielqo Joj ss3x0id e dojansq «
S3W02)N0 P33dadxa pue SIYaUIQ ‘sys 4191 ‘suondo Juauieal) snotiea uo syuaiied Joj sjelaiew [euorednpa doaas(
(#1) u3suod pawioju pue bupyew-uoisiap paseys ‘Juawamodws Juaped jo s3jdipunid ayj uo yeis ||e 3jeanpy

Ayyedojnbeo) Huipas|q pue ssoj poo|g £>uapyap uoay pue ejwaeuy

SUOI)RIBPISUO) JAY3Q

jJuduIModwd
judijed 3insus 0}
s|Ivjs pue abpajmouy

panuijuod *Q L Xxauuy


https://iris.who.int/handle/10665/350246
https://med.stanford.edu/content/dam/sm/ohns/documents/Sinus%20Center/Stanford_Medication_and_Herbs.pdf
https://doi.org/10.3390/nu14081604
https://doi.org/10.3390/nu14153023
https://www.blood.gov.au/module-5-obstetrics-and-maternity-patient-blood-management-guidelines

187

Annex 10. Patient blood management (PBM) toolkit in obstetrics for national/jurisdictional and health care organization PBM task

forces and health care professionals
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Annex 11. Patient blood management (PBM) toolkit in trauma for national/jurisdictional and health care organization PBM task

forces and health care professionals

(61 '8/ ¥z ‘€z) Adesayy dneisowaey payaiip-jeob Ajea
10} sKesse J11LISOWILY JSR[30)SIA 318I-J0-Julod 3sn ‘3|qe|iee jj -

(£/-§7) ewse|d 01 3AneUIRYR
ue se ())d) 21euau0d xa|dwo uiquiosyyoid Japisuo) -

(#/) /6 'L ueY) SS3] [9A3] usbounqy ssnep)

ewse|d Jo uabouuqy [euoiduny jo [3)) erwauahounqyodAy

pajuawndop £q patuedwodde si buipas|q Jofew ji
31endnaidoA1 1o jenudU0d usbounqy Yyum Jeal] -

(¢/ 'z/ ‘€7) wawade|das uabounqy

[eduidw Japisuod ‘ajqejieae Jou si bunssy uabounqy pue

‘elwaed[e20dAy pue sisopie ‘elwiayodAy ‘ejuadoifroquioly}
J0 U0123110) J3)ye butobuo s buipaa|q diyedojnbeod jj «

(6) (S1qeqtee i ‘aneuIR) e

ue se 3jeydinaidoAn 1o ‘3)qejieae Ji 3jenudud uahourqy)

JU3said s| ejwaeuabounquodAy 1 Adesay Juawade|das ajeniul
pue (3]qejieAe 41) Ajea uoneIuIU) uaboupqy Jojuoly -

(€7) (Kinfur jo sinoy
€ uiynm aq 1snul) 3|qissod se £|1ea se poe Jjwiexauel) JAPISUO) ¢

133J3p uone|Nbe0d Jo/pUR 3IN0S Y}
buifynuapi £q Aea Ayredojnbeod Juedyiubis Ajjearulp ssaippy -

(1£) fjpuanbayy Joyuow pue ejwsed|erodAy
pue sisopide ‘(buiwem dAde 33eiul) elwdY3odAy 133110) «

abeyLiowaey anissew -
e1u3d01£20qUI0IY} YIIM SIIPIOSIP MOLIBW 3UO( -
SISOU.DD pue ISessIp JIA| -
3seasip fuppy diuolyp -
ejwaed[exodAy -
syuaws|ddns pue uonedIpaw [eqay -
|oyodje -
(S2n101q13UR 3OS ‘(SIYSS) SI0NqIYul 3xe1dnal uluo30IIS

AAID3|RS ‘SpI0d11100dN|b ‘s13ja1ejdinue ‘syuenbeodiue
‘(sq1¥SN) sbnip K10jewweyul-13ue [epI0I3ISUOU) UOKRIIPIW -

13pIosip buipasq jo Aioisiy -
(51°€) Ayredojnbeo Jo ysi 1 syuaned ewnesy Ajauap) «

Kyyedojnbeo)

saun(u snoauend buimasiano pue bupped -
£131n8301133]3 S YINS ‘SIIAIP [eI16INS J1IRISOWIRH -
(09 '65) 139 2iAjad
‘S10]exy |eulIxa ‘(85 */§) sdeim Apoq i e pue sued jo
19)se[d :K1eSS)3U UBYM 3SIn01dwl — SIUO] PaIn)deI IZI|IeIS -
(95) aqny Jauui 214} 10 $I3SN0I} JO
Jied ‘}aqueq “193ys paq :A1essadau Ji asinodwi — JIpuIq AR -
(£z) £136ns jonu0d 3bewep Japisuo) -
(£2) spinyy 03 asuodsai ou i siossaidosey -

(€7) (1W3L|OANS DASIYDE UBY) “P3]|013U0d

S| buipaa|q |1aun uoisuajodAy SNISSILLI ‘UoISNyul pio|[eISALD

awinjo 3bie| ploay *(£z) pajjouod si buipaa|q un (Ainful
ulelq 3noyim spuatied ui) JuaWDR|d31 SWNJOA SAIDUISIY -

(¥$) elwiayIowWwIou

urejurel ‘Juaijed J1uuaylodAy wiem pue sso| Jeay Juanald -
(€5-05 '6) (Kanfus

40 SINOY € UIY}IM 3¢ ISnu) £|1ea pide dIWexXauel} JIpISuo) -
|013u0) buipas|q

10} wyob|e Juawieas [eaibins/1ieIsowaey 3SIMda)s e 31ear) -

1ed Apoq buipaajq a1eas|y -

(6%-9%) 1N 3Inssaid poojq ‘sSe|puim
yumduqey :A1essadau 1 1anbiuio ssiaoadwi — 33nbiuano) -

(€7) punom bupenauad
© 0JU] Pa}Jasul 3q pinoys I31ay3ed £3)04 f ‘sabepueq
aInssaid Ajdde pue [euaiew ueap Jay1o 1o () s1npoid
azneb 1equiod paseq-uljoey yum spunom uado yded sjuabe
J13e1s0waey [ed1do) Y3m pauiquiod Jo syuabe deisowsey
yum pareubasdwi sabepueq uoissaidwod ‘sabepueq ainssaid
‘anssaid [ed1ueyI3W/uolssaIdwiod [enuew — pieisiy -
$50] POO|q P3[R3DUOI PUE SSO| POO|q [BUIAIXA Y104 — A|3)eIpawiL]
buipas)q ayp dos 03 pue ‘buipaa|q 3y Jo asned pue AINOS
3y Ajnuapi 03 1oy K133 ey *Aiea auansaiuj “buipasiq
9y} Jo asned pue 34nos 3y} dols pue Ayyuapi 03 s1 A3rioud
Y| 'saibajes)s Juswaheuew aynde buimoj|oy 3y} Japisuo) -

Buipaajq pue ssoj poojg

4(§€) UoISDAP Y1 Ul sDUUYd

ju3ned pue saidelayy 410 Jo Aujiqejieae ‘abeyliowsey buiobuo

40 {s1 ‘3uIPap uiqojbowaey Jo 33e1 ‘snjels awn|oa ‘swoydwiAs

pue subis [earul sualied 3y JApISUOD 0S[e piNOYS U0 “4ay1el

‘uoneudU0) ulqojhowsaey Aq A13]0s pajeldIp 3q Jou pinoys sHgy

3snysuel} 03 UOISPIP 3] *(¥€-0z) AB31eAS uoisnjsuel} Juauoduiod

P00|q 3AIPLISAI pue dyads-juaiied e 3zijin ‘(6/) pauleIqo uaq

Se JU3SU0D pawojul ‘3|qissod U3yM ‘pue ‘ajes ‘3|qe|iee ale

/51 ($4) 511> Poo|g Pai/poojq 1 ‘paedipui Ajjediull> pasapisuod

S| uoisnysuel} J13uaboj|e ‘sn3ejs SWn|oA pue 3e3s Jijogelaw
‘uorsnyJad anssn ‘andino deipaed ‘uonneuabAxo buiziwndo Jaye 4| -
(81-91) paJ3)SIUlWpe 31 S|uIIeWIRY J3Y0 pue
sjuabe burie|nwis-sisalodoay3fia ‘uoll SNOUIARIIUI USYM BIWIRUR
3WAIXa woj pides A|A11e[21 3G ULD Asuodsal ujqojbowaeH
*s1apuedxa awin|oA yum pasosal APieudoidde awnjoa bunejnin
pue pajsale s| buipas|q 3y} papiaoid JAIAINS UL $SO| Po|q
Buimoy|o} uiqojHowarY MO| A]SWAIIXD UM SIURIIRY :DION

($1-€1 “5) (3507 pue A}ijiqe|iee [eI0] U0 paseq

sIe|iwisolq painsse-Alienb 1o “13q unaoda-0dA|H auajfyrakjod

Axoy3aw ‘eyje uya0dag.ep ‘e3ay) ‘e33q ‘ejje uila0da) syuabe

bunenwis-sisatodoayaf1a Inoym Jo yum Adesayl diuiewsey

pue (3]qe|I_ARUN S| UOJI SNOUARLUI 41) UOJ |10 JO (PaLiajaid)

uoJ1 SNoudARIUI YHM A13A0331 poojq umo siuaned ay) aziwpdo
‘|o43u0d buIpaa|q pue Juswaheuew ewnel} [eRIul RYY

3|qe|iene s| uabAxo Ji ‘ejwaeue
buiuareaiy-ayi| yum siuaied ui (0°L) ‘014 ybly Japisuo) -

31835 210qeIaW
pue uoisnyiad anssi3 ‘ndino deipied ‘uoreuabAxo aziwndg -
uoddns a3enbape buipiroid
3|IUM LLLI3) JA0YS SY3 Ul BILUIILUR IAIS 0} 3)RI3POLU JO 3IURII|0}
[e1bojoisAyd dyads-juaiied sy3 abesan3| pue puelsiapuy «
(z1) 31e32 1noybnoiyy
smeip poojq dnsouberp o Aouanbaiy pue swnjoA 3y Aziwuly

snjes uiqojbowsey ypel) pue
2INseaw 03 ‘3|qejieAe J1 ‘siask[eue uiqojbowaey a1ed-jo-juiod s

poojq suaiied ay1 jo doip 1943 ans3said

0} pue buipas|q dois pue Ajuap 03 suouaAIIul LouabRWI

e Ajdde Ajpides 03 51 d3)s €131 351 Y| “3DAN0SDI DU

pue snopaid e se poojq umo suanzed sy} malA 03 s 3jdpunid
Bujyd1e1310 U :A3119A3S pue JuaWdO|3AIP BILIIRUR SZIWIUIY *

110449 3A1}RI0GR]|0D B SB Hulyew-uoisnap
pue 31e) uj siaquiaw Ajiwey pue syuaned anjoaul ‘3|qissod usyp| -

f>uapyap uoil pue ejwaeuy

salfiajelys
judwabeuew jed1ul)

Panuiuod *| | Xxauuy



194 Guidance on implementing patient blood management to improve global blood health status

s1010e} bumop Jay1Q -

(16 06) PR IUIEXSURI] -

(68°98'6) wise|d Japisuo ‘a|qe|ieAe 10U ))d | -
(68 98 %7 '6) )d -

(£8 '98) uissardowsaq -

) UIWBYIA SNOUSARIJU] pUB
/N1 05-0 ‘(D)d) 31e1uadu0d X3|dwiod uiquiosyioid A1ea yum
sjue[nbeodue [e10 Juapuadap-y uiweA Jo [esiandl fouabiwy -

19pIsu0) (¢8-€8)
W3y} 3S19A31 01 3|qe|IeAR dJe sJuabe 1eym pue syuejnbeodiue
[e10 pue syuabe 19j31ediiue bupyey syuaned Jo aseme ag
buipaa)q paseanu pue
Ayredojnbeod 03 a3nquIu0d Aew uondunysAp 13j31e|d se ‘ainjiey
[RUI PUR 3SeasIp A3UpD| J1U0IYD Y)iM Sualied Jo aieme g

Buipas)q [ed164ns 1n0 3|n4 ‘[ewiou 31e ainjeIddwa)
310 pUB DUBR] 35]/PIE ‘WN[ED 1Y} WILUOD PIAIISA0
51 buIpaa)q [eLLIouge pue ‘|euiou 31e s3ipnls uofe|nbeod J|

£y1jenb 301 Jo Juawssasse 1oy uoabins Y3 yum P3Y)

(28) Inyasn 9q Aew 153} buIIoP Poojq 3joyM ANUIW-(T Y}

10 (SISA| SS92X%3 pue 3zis ‘awiy) uonduny bumiop noge uepiulp
3y} |93 ued Jidwuie ay3 ul pade|d agnj sse|b paziuodyjis-uou e

ul buniop poojq Jo UoIIRAIISGO ‘3|qR[IBAR J0U S| 9AOQR Y} J]

(18 ‘Pz ‘€2) (U1e)I3dUN UIBWIBI SIWODINO [ed|UI

pUE SISeISOWSLY UO SUoIsnysues} 13|31ed J0 S1I8)43 dY1 ey} aleme
3 ‘3|qejrene aue sy3ja3e|d j1) Adesayl d1elsowsey paydalip-|eod
Aiea 1oy usbounqy buipnpul ((g) buipaajq 121paid Jou op (YNI)
013eY PaZ||BWION [PUOIIRUIAIU| PUE (]| d) dwi} upse|doquioiy}
[enJed 1ey) azeme aq) u3aLs uolzenbeod pue ‘((pg) abeyrowsaey
Jofew U1 3udA3 3e| e s euadolfroquioiy} Juedyiubis) Junod
13|31e]d Jo} 51593 K103R10qR| PARPUE)S SN “A|PAIIRUIB|Y

Kyyedojnbeo)

sjuabe 33ja1e|dnue pue ($Hyq) siuejnbeodnue
|10 19311 BupuaWwW0d31 Jo buibpuq ‘buipjoyym
uaym buipaa|q Jo/pue sisoquuoiy} 104 A|3S0p JOJUOY -

1m0 op A3y} uaym Apdwoid way 1831} pue suo1IBJUI ploAY -

(syuabe buyamol-pide | ‘pooy/buipasy
[I3)U3) buIpa3|q (|D) [eunS3IUI0LISED JO YSU 3y} SZIWIUI -

buipaa|q aAne 1sa1e
0} ‘pa1edipui uaym uoniesadoal buipnpui ‘Apdwoid puodsay -

buipaa|q annesadolsod abeuew Ajpdwoid pue Joj J03uoy
(0£) $)33ys pue sagny Jauul 3pAdiq

ynm ‘a1dwexa Joj :1essadau Jl asinoidwi — S1asnol} ypoys-Hue

J9PISUO) ‘3]qe|1eAR 3B Suoi2do Y10 40 3UIjRUSIPRIOU OU )| -

(69)
(s3SNJRWIH *o1BI[)OWIRH ‘D]dWEXD J0J) SIINAIP 1503-MO| -

(89) anbiuydal uoisnjsuesoine ajpe| dnos -

POO]q UMO S3ufed Ul 0} SNIAIP Yiysayew buipnpul
(£9) suondo abeajes poojq snobojone 1503-moj Az -

(99-£9) 1333y3ed A1euLIn yym 3r0|H

3J13)s ‘Buign) A y3m wWopuod 3jew :A1esSNIU UIYM 3siaoiduwl

— buIpas|q auK31N 1eWINEI} JO 3SBY AU} Ul SUOO]|Rq UL}
3]qe|1eAR J1 ‘UOIIEZI[0qIS [©I160]0IPRI [PUORUIAIR] -
(5€) £13bans 10j buruonisod Juanied sreudosddy

syuabe eidoy
pUE UOIJRI}{LUI BUIjRURIPE — SJUDR AAIDIISUODOSEA [BI0T -
ysny dlwexaues} [edo] ‘dunydauida
Ul payeos ssaidwiod 3jua)s ‘anib ewseyd yu-13jaield
snobojojne ‘buipam apsnw :A1essadau uaym siroidwi — (79
‘1 9) syuabe djeysowaey [eardo) pue san|b ‘sanisaype anssi| -

sjuiod buipas|q Jo uoizebi| [ed1bing -

Buipaajq pue ssoj poojg

(7% 'Sp) SDURISWINIID WS Ul s)Npoid

poo|q pue poojq Jo ,3beisem, aq Aew a13y3 Jeyy bundane
‘31nseaw £334es Jualied e pasapIsuod 3q pjnoys uoisnjsues) e
buipione ‘bunias siy3 ul “wasAs y[esy ay} 03 1503 [RUORIPPE UB
pue juaiied ay3 03 ysu e Adwis SI pajedlpul Jou SI Jey} Uoisnjsuel
v “pasedaid uaaq aney A3y asnedaq A|duwis usnib aq Jou pjnoys
SJuaUOdWI0D USZO) PIMEY} PUB POO|] PAYPIRWI-SSOA) :DION

“(zv) Ajediow bupnpai
pue uoisnyiad anssi} buiroadwi 10j 3pLOJYD WNIPOS %6°( 03
J0143dns Jou sem uoisnysuesy ewse|d pue gy 18y} pajesisuowap
POYS J16RYLI0WIRY Paje[3I-eLINEI] YHM SJudlted Ul UoIeIDSNSI
[eudsoyaid buriebnsanul el pajjo4uod paziwopuel Y (1 /Z)
uoisnyad anssiy pue uoneuahAxo pasean3p Ylm pajenosse aq
few 31 pue ‘uoieuabAxo anssiy SasSe3IUI 1 18y DUIPIAI 33|
S1 313U} ‘93] U1qo|BOWIRY 3y} SISEIDUI UoISnysueI) Iy 31UM
*(0% '6€ “5€) 21ns0dxa ziwuIwW 10 pIoAR 0} IPRW 3¢ P|NoYs
103 £13A3 *(6€) Kanfur bun| a1nde/awoipus ssansip f10iendsal
3)nde pue ‘ain|iey uebiofjnw ‘A3ije3iow Jo YsU paseanu] ue
UMM P3]BOSS SI pasnysuei] S)gY JO 1un [euonippe yaes
‘syuaned ewneyy buipaa)q ul “Ajjeuonippy (8¢ 2£) Ajeriow
pue A}Ip1qow PIseannu] YHm Jauuew Juapuadap-asop e ul
pajenosse yuspuadapul si sjuauoduiod poojq J3y3o pue
$)gY Jo uoisnysues} ‘ewnes) buipnpui ‘suoiejndod Juaned
3diynw u1 ‘abeyiowsey anissew uj [eu3od buines-aj| yim
JU3LUIR3I SA1IIYD U 3¢ UBD UOISNJSURL] )Gy S]IYM juoine)
(52) 1/6 0% 03 0> 03 35BN
uigojbowaey [13un UONDRIIXD UIDBAXO UJ 3SLAIIIP JO BIILYS]
JRIPIR) JO DUIPIA IN0YIIM ‘UdAIb 31e sainseaw aaoddns j
Pa1eJ3[0 ||3Mm 4e /B 09—0G JO S|3A3] uiqojbowsaey ‘buipasiq
a)me yum syuanied pue |1 Ajjeanun sy ‘syuaned [edibins ul Jeyy
P31eAISUOLIIP SIIPNIS [RUOLIRAIISAO JO MIIASI DINBWRISAS i *(§7)
£B31e1s uoisnjsuel) [e13q| 40w e 03 pasedwod UIYM ‘SUoRIJul
[e13)2eq pue ewapao Areuow|nd ‘dwoipufs A1euoiod jnde
‘buipas|qai ‘Aujersow padnpai (1/6 /> uiqojbowsey) Abajens
uoIsnjsueJ} )gy aAIdLISaI e ‘syuaiied |1 A|jednwd pue buipas)q
Ul “Jey3 umoys sey S[eL3 [ea1ulp Jo sisA|eue-elaw \ :a1eme ag «
(9¢) sa1desayy Jay30 pue
jJuawae|dal awnjoa 01 buipuodsai Jou syuanied buipas)q ApAide
-uou dnewoydwis uy £1j0d uoisnjsuesy Hgy nun-3|buis e ydopy -

f>uapyap uoil pue ejwaeuy

(panunuos) saihayens
Juawaheuew [ediuip

Panuiuod *| | Xxauuy



195

Annex 11. Patient blood management (PBM) toolkit in trauma for national/jurisdictional and health care organization PBM task

forces and health care professionals
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Annex 11. Patient blood management (PBM) toolkit in trauma for national/jurisdictional and health care organization PBM task

forces and health care professionals
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