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ABSTRACT

Introduction Haemophilia is a rare inherited bleeding
disorder with complex support and costly treatment.
Comprehensive care for people with haemophilia (PwH)
must take place in structured and continuously evaluated
treatment centres. The aim of the Public Assistance for
People with Haemophilia in Brazil Project (PATCH Project)
is to assess the infrastructure, human resources and
healthcare delivery processes of Brazilian Blood Centres
(BC) involved in the provision of haemophilia care.
Methods and analysis This is a nationwide cross-
sectional study involving 98 BC across Brazil’'s 26 states
and the Federal District, focusing on the care provided

to PwH. A self-administered structured questionnaire
was prepared, based on national and international
recommendations for management, treatment and
outcomes assessment in PwH. The criteria of the World
Federation of Haemophilia and the European Association
for Haemophilia and Allied Disorders will be used to define
standards of quality.

Ethics and dissemination Ethical approval for this study
was granted by the Human Research Ethics Committee
of the Federal University of Goids, the coordinating centre
(protocol CAAE 53863221.8.0000.5078), and subsequently
by all participating institutions. Written informed consent
is obtained from all participants prior to enrolment. Study
findings will be disseminated through publication in
peer-reviewed journals and presentation at international
scientific conferences. Research data will be managed in
accordance with ethical and legal standards and will be
made available on reasonable request to support future
investigations.

Protocol registration Not applicable

BACKGROUND

Haemophilia is a rare, X-linked inherited
bleeding disorder caused by pathogenic vari-
ants in the genes encoding factor VIII (in
haemophilia A, HA) and factor IX (in haemo-
philia B, HB). Both conditions are clinically
indistinguishable, with bleeding as the most
common manifestation.' Depending on the
severity of the disease, bleeding can begin
in childhood, mainly affecting joints and
soft tissues, either spontaneously or after

1,4,8

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The in-depth analysis of the Brazilian Blood Centres
will provide unprecedented data on physical infra-
structure, human resources and work processes,
while underscoring the regional diversity in haemo-
philia care provision.

= The insights generated by this study may inform
public policies aimed at enhancing equity and effi-
ciency within the Brazilian haemophilia care model.

= By encompassing multiple centres across the na-
tional territory, this study ensures representation
from all Brazilian macro-regions, thereby enabling
a robust and comprehensive assessment of the
systems and processes underpinning haemophilia
management.

= Difficulty in accessing haemophilia treatment cen-
tres in remote areas can be a limitation of this
project, which may limit the comprehensiveness
of understanding the challenges and facilitators of
care in these settings.

= As an observational study, the establishment of
causal inferences is limited by the potential influ-
ence of confounding factors and selection bias.

trauma.’ * Haemarthrosis is the most emblem-
atic manifestation of the disease, as it leads to
progressive impairment of physical capacity
and negatively impacts the quality of life.”™
Bleeds are also related to high mortality.”
Data from the World Federation of
Haemophilia (WFH) estimates a popula-
tion of 836000 people with haemophilia
(PwH) worldwide, 67% of whom live in low-
and middle-income countries.” In Brazil,
according to the data published in 2023 by the
Ministry of Health (MH), there were 11618
and 2277 PwH-A and PwH-B, respectively,
making the country the third largest haemo-
philia population in the world."” Commonly,
74% of PwH experienced pain or discomfort,
59% mobility challenges, 46% anxiety or
depression, 44% difficulties with daily activi-
ties and 19% challenges with self-care. PwH
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with mobility difficulties, pain or discomfort are less likely
to be employed.''

Currently, the cornerstone of treatment for PwH is
intravenous replacement therapy with plasma-derived
or recombinant coagulation factor concentrates (CFC),
factor VIII (FVIII) for HA and factor IX (FIX) for HB.
These concentrates are administered either prophylacti-
cally to prevent bleeding episodes or episodically to treat
active bleeds.""” However, approximately 20%-30% of
severe PwH develop neutralising autoantibodies (inhib-
itors) against exogenous FVIII, compromising the
treatment efﬁcacy.1 In such cases, immune tolerance
induction (ITI) is indicated with bypassing agents until
inhibitor eradication.'® Recently, two non-factor replace-
ment therapies have been approved worldwide as prophy-
lactic alternatives: emicizumab, a bispecific antibody that
mimics factor VIII, and concizumab, an antitissue factor
pathway inhibitor." *

The increasing complexity and advances in haemophilia
treatment have significant implications for global health-
care systems and services.”’ ™ CFC infusions account for
90%-95% of total expenditure in PwH care.”” ** In the
USA, the annual cost per patient receiving CFC replace-
ment therapy is approximately $250 000, while prophy-
lactic treatment is estimated to cost between $407 752
and $551 645.***° ITI may increase these costs by two- to
fivefold, exceeding $697 000 annually.25 Furthermore,
disease severity, bleeding frequency and joint involve-
ment further escalate treatment expenses, both direct
(CFC replacement requirements) and indirect (social
costs and productivity losses).> 7

Haemophilia care needs to be held in centres with the
capacity to offer comprehensive, integral and safe treat-
ment through preventive, curative, rehabilitative and
palliative care carried out by specialist doctors and multi-
disciplinary teams. The centres may be structured with
clinical, laboratory and rehabilitation services, providing
quality care focused on the needs of the PwH."* *® The
final purpose of the haemophilia support might be
reducing the number of bleeds and their complications,
resulting in improved quality of life and increased life
expectancy.29_3

According to the WFH and the European Association
for Haemophilia and Allied Disorders, comprehensive
healthcare for PwH should be based on two types of
care centres: Comprehensive Haemophilia Care Centres
(CCHC) and Haemophilia Treatment Centres (HTC).*
The CCHC is expected to provide 24-hour clinical and
laboratory services, ensure the availability of safe and
effective CFC and other haemostatic agents, in addition
to offering comprehensive management of inhibitors,
including diagnosis, treatment and ITL'®* They should
ensure access to a multidisciplinary care team, genetic
testing and counselling, home-based treatment and
comprehensive care for coinfections such as HIV and
hepatitis C virus.” The HTC should cooperate with their
CCHC of reference in most of the functions performed by
the latter but from a regionalised perspective. Depending

on the extent and geographical distribution of the
country, smaller treatment centres may be necessary. It is
also recommended that countries have a national patient
registry, with regular data collection in addition to health
education, training and research programmes.'* '

In Brazil, haemophilia care is fully funded and deliv-
ered at no cost to patients through the public Unified
Health System (Sistema Unico de Satide—SUS, in Portu-
guese).” The system is structured around blood centres
(BC) located across all states and the Federal District.
The national equivalents of CCHCs and HTCs are known
as coordinating blood centres (CBC) and regional blood
centres (RBC), respectively. Both are integrated into the
Brazilian Hemotherapy Network (Hemorrede), which is
coordinated by the MH.**®

In a country of continental dimensions and with a
wide network of healthcare services, such as Brauzil,
there are several challenges to guaranteeing the right
to health, especially regarding the variability that can
occur in the provision of care and treatment, which also
includes haemophilia as a rare disease.”” ** * Within
the hierarchical and regionalised structure of Brazil’s
support network, there is a lack of detailed informa-
tion on the infrastructure, human resources and care
delivery processes at BC, particularly concerning the care
provided to PwH.*! Thus, the aim of the PATCH Project is
therefore to systematically evaluate Brazilian BC profiles
in the provision of healthcare for PwH.

METHODS

The PATCH Project is a cross-sectional, nationwide study
that will involve all Brazilian BC responsible for caring for
PwH. The study was approved by the Human Research
Ethics Committee of the Universidade Federal de Goias
(CAAE 53863221.8.0000.5078). Subsequently, approval
was obtained from local Human Research Ethics Commit-
tees in sequence.

The model of care for people with haemophilia in Brazil

In Brazil, healthcare for PwH is publicly funded, provided
at no additional cost and guaranteed by the SUS through
a universal, comprehensive and hierarchical care
network.” *** PwH are initially attended in primary care
or emergency services and subsequently referred to the
nearest BC, where they can undergo diagnostic testing at a
reference laboratory and receive multidisciplinary health-
care support. ** *The MH establishes recommendations
for the comprehensive healthcare support offered at BC,
but Brazilian states and the Federal District locally deter-
mine the delivery of care. Each Brazilian state and the
Federal District have at least one CBC, usually located in
the capital, and some have RBC distributed throughout
their territory. In rare cases, a state may encompass
several CBCs.*® % In total, there are 97 BCs in Brazil, of
which 34 are CBCs and 64 are RBCs (figure 1 and online
supplemental file 1). CBC and RBC constitute a network
primarily based on haemotherapy. The number of BC in
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Figure 1 Spatial distribution of Brazilian blood centres:
coordinating blood centres (red dots); regional blood centres
(black dots), Brazil, 2025.

each federal unit is related to the population size and the
territorial extension.

This hierarchical network of CBC and RBC organ-
ises haemotherapy services and practices nationwide,
promoting the integration of public and private health
institutions responsible for the collection, storage and
distribution of blood and blood products. This network
structure was used to implement national support for
inherited bleeding disorders, including haemophilia.
The CBC provides technical support for the blood and
blood products policy and is responsible for diagnosing,
treating and monitoring PwH. They also offer educa-
tional and research services, technical support and
quality control in collaboration with other institutions.
The RBCs are macroregional units that can carry out
these same roles but on a regionalised basis. ****Indi-
viduals diagnosed with an inherited bleeding disorder,
including haemophilia, are registered in the online elec-
tronic system called Hemovida WebCoagulopatias.” This
is an online system created by the MH to register patients
and document their treatment to obtain information to
support federal planning strategies to allocate resources
in healthcare promotion, surveillance and distribution of
treatment products for people with inherited bleeding
disorders.”'**

Participating centres and local researchers

A multistage method will be used to include all Brazilian
BC. Initially, information on the BC classification (CBC or
RBC), location and contacts (telephone and email) will
be obtained from official websites. All BCs officially regis-
tered by the MH providing healthcare support to PwH
will be invited by contacting one local researcher at each

CBC. The local researcher will be a healthcare profes-
sional responsible for haemophilia support. Following
formal approval (service coordinators and ethical
approvals), the local researcher will fill in a questionnaire
to describe each BC infrastructure, human resources
and work process. BCs that do not provide support to
PwH, only offer urgency/emergency treatment, or only
dispense procoagulant products will be excluded. In addi-
tion, BC for which data was not provided after a 3-month
periodic request will be excluded. The unit of analysis of
the PATCH Project will be the BC.

Development of the study questionnaire

A wide-ranging national and international literature
review was carried out on best management and compre-
hensive care practices and proposals about physical struc-
ture, human resources and work process for BC providing
care for PwH.% 101833344650 The construction of the ques-
tionnaire prioritised clear and objective questions, with
alternatives to be checked or descriptions to be made by
the respondent. Alternatives such as ‘I don't know’, ‘I
couldn'tfind the data’, and ‘not applicable’ were inserted
to avoid unanswered questions. Once the questionnaire
had been drawn up, the objective and content of the
questions and the answer options were independently
reviewed by the central researchers and discussed in
groups until the final format was defined. The full utilised
questionnaire is in online supplemental file 2.

Variables

The variables to be studied in the PATCH Project will
be related to the physical structure, human resources
and work process of the participating BC (table 1).
Each participating BC will report the number of
PwH under their care, including inhibitor status,
and their protocols for registry updates to Hemovida
WebCoagulopatias.

The ‘infrastructure’ dimension will assess the
centre’s location, accessibility via public transpor-
tation, compliance with disability access standards,
operational hours, telemedicine capacity and avail-
able physical resources. The number of haematol-
ogists, paediatricians, orthopaedists, physiatrists,
infectologists, rheumatologists, gynaecologists, geri-
atricians, geneticists, immunologists and radiologists
will be identified, as well as the number of nurses,
psychologists, dentists, social workers, physical educa-
tors, pedagogues, pharmacists, physiotherapists and
nutritionists working in the service. The ‘health-
care delivery processes’ dimension will assess clin-
ical services capabilities: emergency care provisions,
inpatient capacity for hospitalisation, access to elec-
tive surgical procedures, rehabilitation services and
clinical management offered to PwH such as prophy-
lactic treatment, ITI protocols and home treatment
programmes will be requested. To comprehensively
evaluate care quality, participating BC will report
their standardised outcome tools measures including
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Table 1 Variables related to the physical structure, human
resources and work process of Brazilian blood centres

Table 2 Outcomes recommended for evaluation of people
with haemophilia

Topic Description

Evaluation field Indicators

Identification of
the blood centre

General information regarding the type of
the centre and its relationship with formal
professional education

Access and Public transport and facilities adaptation
accessibility for people with mobility restrictions
Physical Number and roles of professionals,

structure and
human resources

number of rooms assigned for each
professional and number of appointments

Provided services Elective and emergency appointments,

hospitalisation and surgery

Registration Number of registered people with
haemophilia A and B with and without
inhibitor, registration system type,
professionals in charge of registration and

update frequency

Tools to evaluate musculoskeletal health,
life activities, psychosocial characteristics
and adherence, and bleed

Outcome tools*

Patient
association

Partnership with patient associations and
number of meetings

Patient education Patient and their peers meeting to

discuss haemophilia management

Continuing Education and training in haemophilia

education of management for professionals

professionals

Treatment CFC management, prophylaxis, immune
tolerance induction, home treatment and
inhibitor monitoring

Elderly Team preparedness to deal with the
particularities of elderly care

Women Team preparedness to deal with the

particularities of women care and
provision of genetic counselling

Complementary
exams

Radiology and laboratory service, and
participation in quality programmes
Participation in haemophilia research
(local research, including quality of life
and other health outcomes or Clinical
Trials of Investigational Medicinal
Products (CTIMPs)t), publication of
articles regarding haemophilia and
number of PhD professionals.

Research

*Detailed in table 2.
TClinical Trials of Investigational Medicinal Products.
CFC, coagulation factor concentrates.

those related to the assessment of musculoskeletal
function, activities of daily living, psychological well-
being, treatment adherence patterns and bleeding
frequency (table 2). Laboratory services capabili-
ties on diagnostic and monitoring assays, testing for
inhibitors, supply chain management practices and
quality control will be evaluated. Additional data will

Musculoskeletal health HJHS*, joint image, chronic
joint pain, joint range of motion
HALT /pedHAL%, FISH§

Quality of life, well-being,
absenteeism, product

Life activities

Psychosocial
characteristics and

adherence consumption, visits to
the emergency room,
hospitalisations, infusion diary
Bleed Site and severity, time-related

rate

*HJHS: Hemophilia Joint Health Score; .

THAL: Hemophilia Activities List; .

FpedHAL: Pediatric Hemophilia Activities List; .
§FISH: Function Independence Score in Haemophilia.

include patient and caregiver education programmes
and frequency of training provision for healthcare
professionals involved in haemophilia care. Finally,
the study will document collaborative partnerships
with patient advocacy organisations and collect data
on centre-specific research activities to provide a
complete assessment of both educational outcomes
and academic contributions with the haemophilia
care network.

Guidance on filling in the questionnaire and data management
Local researchers will receive instructions on how to
properly fill in the questionnaire. The questions must be
answered on the printed or digital form itself and sent
to the researchers electronically (e-mail). The deadline
for completion will be set at 3 months after providing the
questionnaire and the instructions. After data collection,
the information obtained from each participating BC will
be transferred to a Microsoft Excel spreadsheet (Micro-
soft Corp., Redmond, WA, USA), with appropriate coding
assigned to each BC to ensure confidentiality.

Statistical analysis

Continuous variables will be evaluated for normal distri-
bution (Kolmogorov-Smirnov with Lilliefors correction,
for samples >30, or Shapiro-Wilk, for samples <30). For
parametric distributions, data will be presented as mean
and SD. For non-parametric distributions, data will be
presented as median and IQR. For both distributions,
minimum and maximum values will be shown. For cate-
gorical variables, data will be demonstrated as percent-
ages of the relation between the observed and the total
cases.

Study status

Data collection for the PATCH study began in December
2024 and is expected to be completed by December 2025.
Although recruitment and data collection are currently
underway, this protocol was developed and finalised
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before any data analysis was performed. Data analysis and
preparation of manuscripts presenting the study results
are planned for the first semester of 2026. Publishing this
protocol seeks to promote methodological transparency,
allow for peer input and support reproducibility of the
planned analyses.

DISCUSSION

The PATCH Project is designed to comprehensively
characterise the supply and provision of services for
PwH within Brazil’s specialised treatment centres. The
quality of care begins with accurate diagnosis, which
remains a significant challenge in less developed
countries where haemophilia is frequently underdiag-
nosed.”" **

Both the WFH and the Kreuth Initiative advocate
universal access to coagulation factor concentrates and,
when indicated, ITL'3 164753 1 Brazil, the MH provides
free and equitable haemophilia treatment to all patients.
However, despite universal access, the per capita consump-
tion of FVIII and FIX concentrates varies widely across
Brazilian regions, potentially reflecting disparities in the
organisation and capacity of regional health services to
care for PwH.'? ! %5

By evaluating the infrastructure and work processes
of each participating BC, this study will assess the
degree of alignment with national and international
standards of excellence in haemophilia care, high-
lighting regional similarities and differences.”® This
unprecedented, detailed information on the determi-
nants of haemophilia care in Brazil is invaluable for
informing public health policies aimed at enhancing
equity and efficiency within SUS. Moreover, the data
will be collected according to international clinical
excellence standards, enabling meaningful compari-
sons with haemophilia care in other countries. The
study’s strengths lie in its broad representativeness,
seeking to individually assess all Brazilian BC, and
the comprehensiveness of data collected, including
structural aspects and quality of care metrics. Existing
literature on Brazilian BC management lacks this level
of granularity, making our study a pivotal resource
to understand current haemophilia care practices
nationwide.'’” *' Furthermore, the ability to explore
emerging issues, such as ageing PwH populations and
care considerations for women with haemophilia, will
yield critical insights for healthcare managers.?® ** !

In addition, having forms completed by staff
directly involved in PwH care at each centre will
provide nuanced, locally grounded data that faith-
fully reflect the realities of service structure and care
delivery processes. This detailed dataset surpasses the
aggregate annual reports currently available through
Hemovida WebCoagulopatias.

Given Brazil’s continental scale and its marked
geographical, socio-economic and cultural hetero-
geneity, we anticipate substantial variation in service

provision across regions. Potentially, data will be
gathered from public institutions in all five Brazilian
regions, situated in medium to large municipalities,
ensuring robust representation of regional diversity in
medical and multidisciplinary care. While this is not a
comparative study per se, it will allow identification of
patterns, commonalities and disparities. These find-
ings may inform the MH’s future decisions aimed at
standardising service delivery models and promoting
greater uniformity in haemophilia care across states.
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