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Tweet summary:

This paper from @wfhemophilia shows #VWD
registration rates vary significantly, with
women underrepresented in lower income
settings. In these countries, the majority of
registrations are type 3 VWD, suggesting many
diagnoses missed. More support is needed
internationally for VWD.

Abstract

Introduction: Recent guidelines for von Willebrand Disease (VWD) highlighted the
challenges in diagnosis and management. Identifying the number of persons with VWD
(PwWVWD) internationally will help target support to aid diagnosis of PwWVWD.

Aim: To examine international registration rates of PwVWD, the influence of income
status, geographical region and the age and sex profile. Cumulatively, these data will
be used to inform future strategy from the World Federation of Haemophilia (WFH) to
address unmet clinical and research needs.

Methods: Data from the 2018/2019 WFH Annual Global Survey (AGS) were analysed,
providing a global perspective on VWD registration.

Results: Registration rates are lowest in South Asia (0.6/million population) and high-
est in Europe/Central Asia (50.9/million population, 0.005%), but below the expected

prevalence rate (0.1%). National economic status impacted VWD registration rates,
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reflecting variation in access to optimal healthcare infrastructure. Females repre-
sented the majority of PwVWD globally, however, in low-income countries (LIC) males
predominated. Age profile varied, with markedly higher rates of paediatric regis-
trations in North America, Middle East and North Africa and South Asia. Rates of
type 3 VWD registrations were significantly influenced by economic status (81% of
VWD diagnoses in LIC), suggesting only the most severe VWD types are diagnosed in
resource limited settings.

Conclusion: Significant variation in registration rates of PwVWD exist internationally
and is influenced by income status and the presence of HTC networks. Improved under-
standing of registration rates will enable targeting of advocacy to improve awareness,

diagnosis and support for PwVWD internationally.

KEYWORDS
bleeding disorder, diagnosis, registration, von Willebrand disease, von Willebrand factor

Key points

* Registration rates of People with Von Willebrand Disease (PwVWD) vary interna-
tionally and are influenced by national income status

» Although females represent the majority of PwWVWD globally, in low income
countries (LIC) males predominated, possibly related to stigma surrounding gynae-
cological bleeding.

» Rates of type 3 VWD registration were significantly influenced by economic status
(81% of VWD diagnoses in LIC), suggesting only the most severe VWD types are

diagnosed in resource limited settings.

The recent publication of international consensus guidelines on the
diagnosis and management of von Willebrand Disease (VWD) has
highlighted many of the challenges in the diagnosis and management
of this condition.2 Awareness of VWD remains poor, accurate and
timely diagnosis are often delayed and laboratory testing is complex.2
VWD is characterised by mucocutaneous bleeding and is one of the
most common inherited bleeding disorders. In contrast to haemophilia,
pathogenic variants are autosomally transmitted affecting both men
and women. However, due to the burden of excess gynaecological
and obstetric bleeding, women are disproportionately impacted by
VWD.? Prevalence studies have reported reduced plasma VWF lev-
els in 1% of the population, associated with a bleeding phenotype in
0.1% overall.*° This reported population prevalence is five to ten-fold
higher than that of haemophilia (0.01%-0.02%) but despite this both
public and healthcare provider (HCP) awareness of VWD continues
to be poor, remaining a major barrier to referral and diagnosis.®~1°
Several studies have highlighted the significant diagnostic delay rou-
tinely experienced by persons with VWD (PwVWD), with multiple
bleeding complications often experienced prior to referral for haemo-
static testing.11713 Those with the most severe bleeding phenotype
(type 3 VWD) may be easiest to diagnose due to the absence of VWF

resulting in a secondary factor VIl deficiency. In contrast, diagnosis of
other VWD types is complex, requiring specific laboratory and clinical
expertise.?

In the past, differing diagnostic criteria internationally have ham-
pered harmonisation of assessment. The 2021 VWD international
guidelines offer an opportunity to overcome this, with diagnostic
approaches shifted towards the use of bleeding assessment tools
(BATs) together with improved and more automated laboratory testing
of VWF activity.214 Although these changes may assist VWD diagnosis,
the cost and complexity of haemostatic assays involved in VWD assess-
ment remains a significant limitation, leaving the diagnosis of VWD out
of reach for many people globally.>

Internationally, there is a scarcity of real-world data on the preva-
lence of VWD. While national registries provide helpful insights into
local diagnostic rates, a global overview has been lacking. This con-
tributes to the difficulties in addressing the needs of PWVWD world-
wide and limits our ability to highlight areas of unmet clinical and
research need. In recognition of this World Federation of Haemophilia
(WFH) have included data on PWVWD in its Annual Global Survey
(AGS) since 1999. In 2018 the WFH launched a Call to Action, an inter-
national campaign focusing attention on VWD to improve awareness,
diagnosis and care.’® In order to provide a baseline from which the

impact of both this programme and the incoming VWD guidelines could

9SUQOIT SUOWWOY) dANEAI)) d[qeoridde oyy £q pauroaoS oI SI[ONIE Y SN JO sa[ni 10J AIeIqIT aulfuQ AS[IA\ UO (SUONIPUOI-PUB-SILIA)/WOI" A[IM" AIeIqI[our[uo//:sdny) SUONIpuo)) pue SWIdL, ) 39S *[£207/90/S0] U0 Areiqry auruQ A9[ip 1591, £q 0841 20U/ [ [ 1°01/10p/Wod" Ao[im’ KTeIqriaur[uo//:sdiy woij papeo[umod ‘0 ‘91S7S9E |



O'SULLIVAN ET AL.

be assessed, we analysed VWD data from the 2018 and 2019 AGS. We
sought to determine the rate and pattern of VWD registrations inter-
nationally, the influence of income status and to identify geographical
areas of reduced registrations in order to focus program and advocacy
development. Finally, this work forms part of series of papers from the
WFH providing the first perspective on VWD registration rates glob-
ally. The aim of this series is to highlight the challenges faced in the
diagnosis and registration of PwVWD worldwide.

2 | METHODS

Data was extracted from the WFH AGS, an annual, cross-sectional
annual survey distributed to national member organisations (NMO)
associated with the WFH.1” NMOs are encouraged to collaborate
with treating physicians and/or health officials to capture data on all
affected individuals. Data is collected in a standardised manner, sub-
mitted via paper or electronically to the WFH. All data is reviewed,
with clarification sought where required from the NMO as previously
described.'”

From 2018 detailed data on people living with VWD has been
included in the AGS. The dataset for PwVWD has expanded to include
number of registrations, sex and age distribution (where known), num-
ber of individuals with type 3 VWD, product availability and infectious
complications such as hepatitis C and/or human immunodeficiency
virus (HIV). Countries are divided by the World Bank geographical
regions (North America, Latin America & Caribbean, Europe & Cen-
tral Asia, Middle East & North Africa, Sub-Saharan Africa, South Asia,
East Asia & Pacific), and income status (high income countries [HIC],
upper middle income countries [UMIC], lower middle income coun-
tries [LMIC] and lower income countries [LIC]) according to the World
Bank Country and Lending Groups classification which is based on
2018/2019 population data.’® The term “registration rate” has been
used throughout this paper. Registration was defined as those indi-
viduals with VWD identified, diagnosed and reported in the AGS.
Registration rates were expressed as registered individuals/million
population with absolute numbers for regions expressed as total reg-
istered individuals/total population of the included countries. Data
regarding Haemophilia Treatment Centres (HTCs) were obtained from
the WFH database of treatment centres.’” All data were analysed
and graphed using Prism 9.3.0. Non-parametric Mann-Whitney and
Kruskal-Wallis analyses were used to assess data, presented as medi-
ans unless otherwise stated and a p < .05 considered statistically

significant.

3 | RESULTS

Overall 110 countries were included in the analysis, with 103 report-
ing in 2019 and seven countries with data carried forward from 2018
AGS reporting. Although the inclusion of the detailed VWD dataset
is relatively new in the AGS, the number of countries reporting com-
pared favourably to haemophiliadata (125 countries in 2019). The total
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population of included countries was 5.59 billion, 8 from which 84,142
PwVWD were identified (Figure 1A,B).

3.1 | What disparity exists in registrations of
PwVWD worldwide?

Data from each country and region were analysed to determine the
number of people registered with VWD. Although initial efforts were
made to express the number of registered individuals as per 10,000
of the general population, due to the low frequency in many coun-
tries the data was ultimately expressed as registered persons/million
population for each country. Despite relatively lower population num-
bers, the highest rates of registered individuals with VWD were
seen in Europe & Central Asia (0.005%, 50.9/million), with markedly
lower rates seen in South Asia (0.00006%, 0.6/million, Figure 2A).
The variation in registration rates between individual countries was
quite marked, ranging from 0.02/million (Tanzania) to 333.7/million
individuals (Ireland) (Figure 1C).

3.2 | Is VWD a diagnosis limited to countries of
higher income status?

We examined this question by analysing assigned national economic
status and registration rates of PwVWD. Perhaps unsurprisingly, reg-
istered PWVWD significantly differed by income status, with a median
rate of 45.1 registrations/million in HIC in comparison to 0.6/mil-
lion and 0.5/million in LMIC and LIC countries respectively (both
p < .0001, Figure 2B). However, significant heterogeneity in regis-
tration rates was observed even within HIC (median 45.1 registra-
tions/million population, range 0.8-332.7/million) and UMIC (median
10 registrations/million population, range 0.1-80.2/million, Figure 2B).
When HIC and UMIC data were analysed separately, markedly
higher registrations were observed in North America (median 79
registrations/million) and Europe/Central Asia (median 46 registra-
tions/million) in comparison to other regions (Figure 2C). These rates
of registrations were influenced by the relative number of HTCs
present in individual countries, with a highly significant correlation
between increased numbers of HTCs/million population and increased
registration rates of PwWVWD (r = 0.53,p <.0001, Figure 2D).

3.3 | In countries with limited resources, are
registrations heavily skewed towards type 3 VWD?

Given the lower rate of VWD registrations in LMIC and LIC, we hypoth-
esised that in limited healthcare resources settings the diagnosis of
VWD may be skewed towards the most severe forms, that is, type 3
VWD. We analysed data from the countries which reported the num-
ber of patients with type 3 VWD (65 countries in total). Rates of type
3 VWD registrations differed markedly by income status, with lower

relative percentages seen in HIC (median 2.8% of all registrations) and
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FIGURE 1 (A) The relative population of countries that submitted data to the 2018/2019 AGS per geographical region. (B) Total number of
individuals identified with VWD per million population per region. (C) Global distribution of people registered with VWD per million population.

UMIC (median 8.6%) in comparison to LMIC (median 41.3%) and LIC
(median 81%) (Figure 3A). In seven countries, people with type 3 VWD
accounted for >90% of all registrations; undoubtedly there are many
more undiagnosed people living with milder forms of VWD in these
countries (Figure 3A,B). When examined by geographical region, the
highest registrations of type 3 VWD were seen in the Middle East &
North Africa (median 40.5%, 10 countries reporting) and South Asia
regions (median 60.4%, two countries reporting) (Figure 3B). Rates of
type 3 VWD may be higher in regions with increased levels of con-
sanguinity, however it is likely that the locally available diagnostic
facilities contribute to these geographical variations. To understand
this relationship we analysed overall registration rates of VWD and
the percentages of people with type 3 VWD registered for each coun-
try. A clear inverse relationship was seen between registration rates
of PWVWD and the percentage of people diagnosed with type 3 VWD
(r=-0.44, p = .0003, Figure 3C). As evidenced in Figure 3D, there was
a highly significant correlation between the percentage of type 3 VWD
and moderate/severe haemophilia registrations (r = 0.4395, p =.0004),
suggesting that in these settings, registration is skewed towards the
most severe forms of bleeding disorders. Overall these data indicate
that national income status influences both the overall registrations of
PwVWD and the percentage found with type 3 VWD. If national health
structures are poorly equipped to recognise and diagnose VWD, then
diagnosis of VWD is weighted towards the most extreme phenotypes
(type 3 VWD), even in HIC and UMICs. This further underscores the
need for increased and focused supports to improve awareness, testing
and identification of PWVWD.

3.4 | Are registrations of females with VWD
equally distributed internationally?

As previously discussed, women are disproportionately impacted by
VWD due to gynaecological bleeding. Internationally females account
for the majority of registered individuals with VWD (total = 84142;
females = 46271, 55%; males = 28217, 33.5%; sex not stated = 9654,
11.5%, Figure 4A). However, this female predominance was not con-
sistent worldwide, with registrations in males reaching or exceeding
parity with females in the Middle East and North Africa, Sub-Saharan
Africa and South Asia regions (Figure 4B). Income status influenced
sex distribution, with females accounting for the majority of registra-
tions in HIC (62.2%) and UMIC (65.2%) but not in LMIC (49.9%) and
LIC (43.4%, Figure 4C). The increased registration rates in males in
LMIC and LIC may be related to more limited diagnostics or a refer-
ral bias for males to exclude haemophilia. It may also be related to
cultural or societal factors such as taboos or stigmatization of gynae-
cological bleeding. When trends of registered females were examined
over time, the numbers of females in the AGS increased from 2007
to 2019 in HIC (20,900 to 30,411) and UMIC (806 to 12,285, data
not shown). While the relative increase (56 fold, 26-1458) in female
registrations in LMIC over this time was striking, the absolute num-
bers of registered females in LMIC remain low, underscoring the need
for increased awareness and education about women and girls with
bleeding disorders (WGBD) and female specific bleeding symptoms. As
sex was not reported in LIC data from 2007 no comparisons could be

made.
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3.5 | Does the age profile of registered PWWWD
vary internationally?

Data was collected on the current age of PWVWD as part of the AGS,
with data available for 78.8% (n = 66313) of the individuals reported.
Overall 30.5% of individuals were <18 years old (yo), 41.3% 19—44yo
and 28.2% >45yo. The age profile varied by region with fewer paedi-

atric patients (<18yo) in Europe (20.7%), East Asia & Pacific (20.8%)
and Latin America & Caribbean (24.36%) but markedly higher rates
in North America (47.5%), Middle East and North Africa (49.8%) and
South Asia (43%) (Figure 5A). Income status influenced the age profile
of individuals with VWD with higher proportions of paediatric patients
in LMIC (50.1%) and LIC (63.8%) in comparison to HIC (30.9%) and
UMIC (26%) (Figure 5B).
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4 | DISCUSSION

Despite the expected prevalence of VWD of 0.1%,*° registration rates
for PwWVWD are markedly below this figure, with the highest reported
registrations rates of only 0.005% in Europe & Central Asia. In South
Asia, awareness, diagnosis and registration of PwWVWD appears par-
ticularly problematic, with registration rates of only 0.00006% or
0.6/million population reported. We recognise that not all PwVWD
may be registered or reported into the AGS but analysis of these data
still provide insights into the current global status of VWD. Our data
indicate that higher income status and the presence of a HTC net-
work both positively influences VWD registration rates, likely related
to healthcare spending and resource allocation to the recognition
and treatment of people with bleeding disorders. The variability in

registration rates of PwVWD in HIC and UMIC also merits further con-

sideration to understand the barriers that may influence recognition
in these settings. National income status is but one metric and does
not always correlate with healthcare budgetary allocation; this was not
analysed in this work. While healthcare costs will undoubtedly remain
along-termissue impeding VWD diagnosis for many countries, support
through the WFH twinning, training and advocacy programmes may
help build towards future HTCs networks in emerging economies.2%

It is clear from the data that in lower income settings the major-
ity of VWD registrations are of people with type 3 VWD. Males with
type 3 VWD may be identified earlier in countries where circumcision
is more prevalent; this may also contribute to a younger age profile
in these regions. Bleeding over time is significantly higher in type 3
VWD patients in comparison to other types, resulting in earlier or
more frequent presentations to medical services.?! Give the rarity of
type 3 VWD, high registrations of type 3 VWD in comparison to other
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FIGURE 4

(A) Sex distribution of people registered with VWD. (B) Sex distribution of VWD by geographical regions and (C) by income status.

Male indicated by blue columns, female by pink columns. HIC, high income countries; UMIC, upper middle income countries; LMIC, lower middle

income countries; LIC, lower income countries.

VWD types may serve as a quality indicator identifying health care sys-
tems that are failing to diagnose other forms of VWD. While type 3
VWD is considered the most severe form, significant variability exists
among those with type 1 and 2 VWD; with severe bleeding experi-
enced by some people. Recognising the importance of diagnosis of all
PwVWD will require significant and focused resource allocation, edu-
cation and both laboratory and clinical investment to improve testing
and awareness.

While the awareness of haemophilia has grown in the past decades
this may have inadvertently reinforced beliefs that bleeding disorders
only affect men.?2 It was promising to see that the majority of reg-
istered PWVWD internationally were female. However geographical
variations were evident, with the percentage of males approaching or
exceeding parity in the Middle East, Africa and South Asia. Income
statusinfluenced the sex of registrations, with female registrations pre-
dominating in HIC and UMIC but not lower income settings. Lower
rates of females registered with VWD may relate to poor awareness
of bleeding disorders in females, cultural and/or religious taboos relat-
ing to gynaecological bleeding or differences in access to healthcare for
women in these settings. Lack of openness in society and healthcare
surrounding discussions about heavy menstrual bleeding and postpar-
tum haemorrhage result in missed or delayed diagnosis of bleeding
disorders in women and girls.22 These data provide an evidence base to

support the development of targeted supports to improve awareness,

recognition and diagnosis of bleeding disorders in women, particularly
in LMIC/LIC settings.

The data regarding age of people registered with VWD is limited,
reflecting their current age rather than age at diagnosis. The higher
rates of paediatric registrations in LIC and LMIC may relate to younger
populations in these countries or the increased numbers of individuals
with type 3 VWD, who are more likely to be diagnosed at a younger
age due to the severity of bleeding.® Unfortunately, in resource lim-
ited settings, the younger age profile may also reflect lack of access to
care and shorter life expectancy. Interestingly, paediatric registrations
in North America (47.5%) are second only to the Middle East and North
Africa (49.8%). This may relate to higher referral rates in children in
North America in comparison to adults or perioperative screening pro-
grammes, for example, prior to tonsillectomy. It may also suggest that
diagnosis and/or registration of VWD in adults in North America may
lag behind that of children. These data can also assist in the direction of
outreach programmes, indicating that VWD awareness campaigns may
be needed among HCP managing adults.

Cumulatively, these data highlight that the expected prevalence of
VWD does not translate to real-life diagnoses. Although VWD affects
more individuals than haemophilia, in 2019 there were 195,263 peo-
ple registered with haemophilia in contrast to only 80,302 PwVWD
globally recorded in the countries analyzed. Diagnosis of VWD is tech-

nical and challenging, requiring multiple laboratory assays and expert
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FIGURE 5 Agedistribution of individuals registered with VWD by
geographical region (A) and income status (B).

interpretation. This may in fact limit diagnosis and registrations and
altered recommendations for VWD subtyping in resource limited
settings should be considered. A simplified diagnostic pathway (e.g.,
diagnosis of reduced VWF levels and either DDAVP responsive/non-
responsive) could encourage testing and diagnosis of VWD. Ultimately,
registration is key to allow visibility and resource allocation for peo-
ple with VWD. The WFH has committed to supporting this effort
through (1) greater inclusion of detailed VWD data in the AGS, (2)
creation of the WFH VWD Call to Action programme and (3) collec-
tion of VWD data in the World Bleeding Disorders Registry (WBDR).
The WFH VWD Call to Action launched in 2018 and invites national
member organizations (NMO) to commit to integrating and recognizing
VWD and other rare bleeding disorders in their work, with 48 NMOs
participating to date. The WBDR provides a free data collection tool
to HTCs to collect patient level information on PwWVWD. These tools
are complimented by WFH outreach grants, twinning and mentor-
ship programmes to encourage further education, outreach and clinical
diagnostics for VWD in recipient countries.

There are limitations to acknowledge in this work. The data
returned to the AGS is optional and reliant on the NMOs cooperation
and participation. Data may be incomplete, especially in countries that
lack national bleeding disorder registries or when detailed VWD dataiis

not collected. With data from 110 countries internationally, this work

provides important insights into the global diagnosis of VWD. Gaps
still remain, particularly in Africa, but recognition of the countries not
yet involved highlights those that may benefit from future enhanced
VWD related supports. Furthermore, data about numbers of HTCs
relies on reporting which may be incomplete. Nonetheless, these anal-
yses provide a baseline to assess the impact of current WFH outreach
programmes. In addition, these data will be used to guide and direct
future advocacy and training programmes in order to improve aware-
ness and diagnosis of VWD. This is key to ensure earlier recognition and
enhanced care for PwVWD globally.

5 | CONCLUSIONS

Registration rates of PWVWD exhibit significant international vari-
ation, underscoring the need for improved programmes to tackle
awareness, recognition and diagnosis of this complex but common dis-
order. When healthcare resources are limited, registrations of the most
severe, but rare, phenotypes (type 3 VWD) predominate. These data
highlight that many PwWVWD remain undiagnosed and/or unregistered
internationally, depriving them of access to medical care and peer sup-
port networks. Through the VWD Call to Action programme the WFH
aims to address these issues and improve access to care for all PwWWWD

worldwide.
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