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von Willebrand disease (VWD) is reportedly the most common
bleeding disorder but is potentially both underdiagnosed and mis-
diagnosed [1,2]. VWD is caused by a deficiency and/or defect in the
adhesive plasma protein, von Willebrand factor (VWF). There are 6
types of VWD, defined according to the level and activity (or asso-
ciated defect) in VWF [3]. Congenital VWD is primarily caused by
genetic changes in the VWF gene. Acquired forms of VWD also exist
and are usually called acquired von Willebrand syndrome (AVWS).
AVWS may arise in a variety of disorders [2]. For example, a type 1-
like AVWS can occur in hypothyroid conditions due to decreased
protein production.

Other forms of AVWS can occur due to absorption of plasma
VWEF onto activated or abnormal platelets or onto malignant cells,
and this can occur in several cancers [2]. Additional forms of AVWS
can occur due to antibody-mediated clearance of plasma VWF (eg, in
myeloma) or absorption of VWF onto foreign surfaces (eg, mechan-
ical heart valves), or mechanical destruction of VWF under high shear
stress (eg, aortic stenosis) [2,4,5].

The diagnosis of VWD or even AVWS may be particularly chal-
lenging in children. For VWD, children have generally not had many
hemostatic challenges, and thus a personal history of bleeding is
incomplete. For AVWS, many of the primary AVWS-associated dis-
orders are age related and have yet to occur in children. Even con-
ditions that can occur in both adults and children may present
differently in adults and children.

In a recent issue of this journal, Trebacz et al. [5] focused on
AVWS in young children with congenital heart defects, with a

particular focus on patent ductus arteriosus (PDA) and ventricular

septal defects (VSD). These conditions cause blood shunting between
systemic and pulmonary circulation, increasing shear stress, and, in
this way, may contribute to AVWS. Their study involved 54 children
with PDA and VSD, and the authors performed VWF ristocetin
cofactor (VWF:RCo) activity, VWF collagen binding (VWF:CB), and
VWEF antigen (VWF:Ag) to identify patients with a reduced VWF:
RCo/Ag and/or a VWF:CB/Ag ratio, as a possible marker of AVWS,
with these patients also undergoing VWF multimer analysis. The
authors then calculated a VWF large multimer index (LMI) as an
additional test parameter.

Of the 54 patients, 26 (48.1%) fulfilled the criteria for multimer
analysis, and an AVWS-like phenotype was found in 13 (24.1%).
These patients had significantly lower high-molecular-weight multi-
mers and VWF-LMI than the other patients. A VWF-LMI <0.8
effectively predicted an AVWS-like phenotype with a sensitivity of
1.0 and a specificity of 0.87. Interestingly, this utility was followed by
that of the VWF:CB/VWF:Ag ratio, with a sensitivity of 0.57 and
specificity of 0.80 at the same cutoff. In contrast, the VWF:RCo/Ag
was less useful as a marker of AVWS-like phenotype. The authors
concluded that nearly a quarter of children with VSD and PDA may
exhibit an AVWS-like phenotype and that the VWF:CB/VWF:Ag ratio
is potentially suitable for screening in this group, as well as VWF
multimer analysis and VWF-LMI assessment (which is typically less
readily or rapidly available).

This study raises several considerations. First, not all VWF ac-
tivity assays are equal in terms of utility for diagnosis of VWD or
AVWS, nor are they available in all geographic localities [6]. First, the
VWF:RCo assay has been criticized for its high assay variability,
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TABLE Summary of the main tests used in the investigation of von Willebrand disease and acquired von Willebrand syndrome.

Test Abbreviation What the test measures Commentary
Factor (F)VIII coagulant FVIII:C The level of functional FVIII; usually by 1-stage clotting  Recommended as frontline assay by the
activity assay based on a modified aPTT; sometimes by authors and current guidelines [6-8]

chromogenic assay (several manufacturers/suppliers).

VWEF antigen VWF:Ag The level of VWF (both functional and not); historically by Recommended as frontline assay by the
ELISA, now mostly by LIA (several manufacturers/ authors and current guidelines [6-8]
suppliers); sometimes by CLIA (1 manufacturer/
supplier).

VWEF glycoprotein |b VWEF:GPIbB Various methods (see further) Recommended as frontline assay by the

binding activity authors and current guidelines [6-8]
VWEF ristocetin VWEF:RCo A VWEF:GPIbB assay performed using platelets and Most widely used VWF:GPIbB assay in
cofactor ristocetin to measure platelet agglutination (several developing countries and in North
manufacturers/suppliers); historically, the original America. Acceptable alternative to
VWEF activity assay. more modern methodologies for VWF:

GPIbB, especially if other assays not
available or cost prohibitive.

VWEF GPIb binding VWF:GPIbR A VWF:GPIbB assay performed using latex or magnetic ~ Modern alternative to VWF:RCo preferred
using recombinant particles, recombinant GPIb, and ristocetin to measure as frontline VWF:GPIbB assay by
GPlb latex agglutination or chemiluminescence (CLIA)- current guidelines [7,8].

based events (1 manufacturer/supplier), respectively;
a modern alternative to VWF:RCo.

VWEF GPIb binding VWEF:GPIbM A VWF:GPIbB assay performed using latex (commercial Modern alternative to VWF:RCo preferred
using recombinant method; 1 manufacturer/supplier) or ELISA (not yet as frontline VWF:GPIbB assay by
mutated GPlb commercialized), recombinant mutated gain-of- current guidelines [7,8].

function GPIb (but no ristocetin) to measure latex
agglutination or ELISA color generation, respectively;
another modern alternative to VWF:RCo.

VWEF collagen-binding VWF:CB Primarily performed by ELISA (a large number of Recommended as frontline assay by the
activity manufacturers/suppliers) and increasingly by CLIA authors [6] but secondline assay by
(1 manufacturer/supplier). We use the latter and current guidelines [7,8].

include this test in our first-line panel.

VWEF FVIII-binding VWEF:FVIIIB Primarily performed by ELISA (1 manufacturer/supplier; Recommended by the authors and current
activity or using in-house/laboratory-developed methods). guidelines [6-8] for diagnosis or
exclusion of type 2N VWD.

Ristocetin-induced RIPA Performed by platelet agglutination/aggregation Recommended by the authors and current
platelet (1 manufacturer of ristocetin, but distributed by guidelines [6-8] for identification or
aggregation/ several suppliers). exclusion of type 2B or platelet type
agglutination VWD.

VWF multimers VWE:mult Performed by agarose gel electrophoresis (1 commercial Recommended by the authors and current

semiautomated method; otherwise, in-house/ guidelines [6-8] for use in select cases
laboratory-developed methods). where loss of HMW VWF may occur or

to help distinguish select type 2 VWD
cases (eg, 2A, 2B, 2M, or platelet type

VWD; AVWS).

VWEF activity/Ag ratios VWF:Act/Ag (various  These act as surrogate markers for the loss of HMW and Recommended in frontline investigations of
ratios as given intermediate-molecular-weight VWF, but utility VWD and AVWS by the authors and
further below) depends on specific assays and methodology used. For current guidelines [6-8], as per

VWF:RCo/Ag example, CLIA-based VWF:Act/Ag ratios are the most recorr?mendat.ions for SPeCiﬁF assays
useful markers of HMW VWEF loss. Differential ratios used in frontline or second-line test

VWEF:GPIbR/Ag also useful for distinguishing different types of VWD; panels. Thus, for guidelines [7,8], this

VWE-GPIbM/Ag for example, low VWF:Act/Ag ratios for all VWF would be VWF:GPIbR/Ag or VWF.:
activity assays will occur in VWD and AVWS GPIbM/Ag as preferred, and VWF:RCo/

Ag and VWF:CB/Ag as alternative or
second-line testing. For the authors, this
would be VWF:GPIbR/Ag and VWF:CB/
Ag using CLIA as first-line testing.

VWF:CB/Ag associated with loss of HMW VWEF. In contrast, low vs
normal VWF:GPIbB/Ag and VWF:CB/Ag ratios
suggest 2M VWD.

Ag, antigen; aPTT, activated partial thromboplastin time; AVWS, acquired von Willebrand syndrome; CLIA, chemiluminescence immunoassay; LIA, latex
immunoassay; ELISA, enzyme-linked immunosorbent assay; GP, glycoprotein; HMW, high-molecular-weight; RCo, ristocetin cofactor; VWF, von
Willebrand factor.
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leading to several guidelines recommending use of more modern al-
ternatives to VWF:RCo, such as those based on recombinant glyco-
protein (GP) Ib (ie, VWF:GPIbR) or recombinant gain-of-function
mutations for GPIb (ie, VWF:GPIbM) [7,8]. However, even these
more modern alternatives for VWF:GPIb binding (VWF:GPIbB) as-
says show considerable variability on a case-by-case basis, as well as
low-level detection sensitivity issues, and variation in sensitivity to
different type 2 VWD mutations [9,10]. The VWF:CB assay also
shows variability in utility between different enzyme-linked immu-
nosorbent assay (ELISA) based assays and the chemiluminescence
immunoassay (CLIA)-based procedure. In our own prior evaluations
of laboratory test practice, the CLIA-based VWF:CB activity assay
clearly surpassed all alternative VWF:GPIbR, VWF:GPIbM, and VWF:
RCo activity assays in terms of lowest variability, best low-level VWF
sensitivity, and least diagnostic errors in an external quality assess-
ment setting [9]. The CLIA-based VWF:CB and VWF:GPIbR assays
have also been shown to express a high correlation to VWF multimer
patterns in a separate analysis [11]. Therefore, to some extent, some
findings from Trebacz et al. [5], notably better performance of the
CLIA-based VWF:CB compared with the platelet-based VWF:RCo,
could have been predicted based on such historical data. Neverthe-
less, the study provides a nice confirmation on the specific utility of
the CLIA-based VWF:CB.

Different VWF activity assays have preferential application in
different geographical locations [6]. In Australia, where the authors
are based, VWF:CB testing is used by approximately 50% of labo-
ratories undertaking testing for diagnosis or exclusion of VWD [9].
Moreover, the CLIA-based VWF:CB is being increasingly adopted as
a replacement for ELISA-based VWF:CB assays, as are VWF:GPIbR
and VWF:GPIbM assays as replacements for classical VWF:RCo as-
says [9]. In contrast, VWF:RCo remains dominant in developing
countries, in part because of cost and availability issues for the more
modern alternatives [6]. In North America, VWF:CB testing is hardly
used (<10% of laboratories), and the predominant activity assays are
VWF:RCo, VWF:GPIbM, and another assay based on a monoclonal
antibody (VWF:Ab), since these are the only assays that are cleared
for use by the US Food and Drug Administration (FDA) [12]. In
Europe, the situation largely follows that in Australia, due to a similar
regulatory framework [13,14].

The findings from Trebacz et al. [5] also have relevance to other
conditions leading to AVWS in children, for example, in cardiac assist
or mechanical circulatory support, especially for extracorporeal
membrane oxygenation (ECMO) [15,16]. ECMO is being increasingly
used, including for children, and thus, more patients may be diag-
nosed with AVWS associated with ECMO use, since VWF, especially
high-molecular-weight multimers of VWF, are removed from circu-
lation upon initiation of ECMO [16-19]. Thus, VWF assays, and ratios
of VWF activity/Ag, may have clinical utility not only for identifica-
tion of AVWS in ECMO but also for monitoring of their clinical status
during continued ECMO.

In conclusion, not all VWF activity assays are the same, and the
use of certain assays is more favorable than those of other assays

[6-8]. However, access to different VWF activity assays is
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geographically based, and both developed countries (based on the
regulatory landscape) and developing countries (due to cost and
marketed test availability) may not always have access to the best
assays for use in diagnosis or exclusion of either congenital VWD or
AVWS [6]. The Table provides a summary of the different assays
potentially used to diagnose or exclude VWD and AVWS. Despite
current guidelines [7,8] recommending a preference for VWF:
GPIbR and VWF:GPIbM over VWF:RCo, a well-performed VWF:
RCo still has a place in VWD and AVWS diagnostics [6]. Despite
current guidelines [7,8] continuing to relegate VWF:CB assays to a
second-line position in their diagnostic algorithms, a good VWF:CB
assay is invaluable in VWD and AVWS diagnostics [20], and indeed,
evidence from Australasia indicates that the CLIA-based VWF:CB
and VWF:GPIbR assays outperform the VWF:RCo and VWF:GPIbR
and VWF:GPIbM by agglutination, in the arena of VWD diagnostics
[9]. Accordingly, the most useful recommendation is that labora-
tories use the best assays available to them in their geographic
locality [6].

FUNDING
No funding was received to prepare this Commentary.

AUTHOR CONTRIBUTIONS
E.J.F. prepared the initial draft of the manuscript. E.J.F. and L.P. both
contributed to subsequent revision of the manuscript, and approved

the final version for publication.

RELATIONSHIP DISCLOSURE

The authors declare no conflict of interest.

ORCID

Emmanuel J. Favaloro "= https://orcid.org/0000-0002-2103-1661

Leonardo Pasalic "2 https://orcid.org/0000-0002-8237-6743

REFERENCES

[1] Annual Global Survey. https://wfh.org/usa/research-and-data-collection/
annual-global-survey/ [accessed August 20, 2025].

[2] Colonne CK, Reardon B, Curnow J, Favaloro EJ. Why is misdiagnosis
of von Willebrand disease still prevalent and how can we overcome
it? A focus on clinical considerations and recommendations. J Blood
Med. 2021;12:755-68.

[3] Sadler JE, Budde U, Eikenboom JCJ, Favaloro EJ, Hill FG,
Holmberg L, et al. Update on the pathophysiology and classification
of von Willebrand disease: a report of the Subcommittee on von
Willebrand Factor. J Thromb Haemost. 2006;4:2103-14.

[4] Ichinose A, Osaki T, Souri M, Favaloro EJ. A review of autoimmune
acquired von Willebrand factor deficiency in Japan. Semin Thromb
Hemost. 2022;48:911-25.

[5] Trebacz O, Szafarz K, Zdziarska J, Podlewski J, Werynski P,
Tarata W, et al. Acquired von Willebrand syndrome in young chil-
dren 1 with congenital heart defects: focus on patent ductus arte-
riosus and ventricular septal defect. Res Pract Thromb Haemost.
2025;9:€102995.

[6] Favaloro EJ, Pasalic L. Laboratory diagnosis of von Willebrand dis-
ease in the age of the new guidelines: considerations based on ge-
ography and resources. Res Pract Thromb Haemost. 2023;7:102143.
https://doi.org/10.1016/j.rpth.2023.102143


https://orcid.org/0000-0002-2103-1661
https://orcid.org/0000-0002-2103-1661
https://orcid.org/0000-0002-2103-1661
https://orcid.org/0000-0002-8237-6743
https://orcid.org/0000-0002-8237-6743
https://orcid.org/0000-0002-8237-6743
https://wfh.org/usa/research-and-data-collection/annual-global-survey/
https://wfh.org/usa/research-and-data-collection/annual-global-survey/
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref2
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref2
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref2
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref2
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref3
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref3
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref3
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref3
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref4
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref4
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref4
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref5
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref5
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref5
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref5
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref5
https://doi.org/10.1016/j.rpth.2023.102143

4 of 4 rp.u,‘

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

COMMENTARY

Tesearch & practice

in thrombosis & haemostasis

James PD, Connell NT, Ameer B, Di Paola J, Elkenboom J, Giraud N,
et al. ASH ISTH NHF WFH 2021 guidelines on the diagnosis of von
Willebrand disease. Blood Adv. 2021;5:280-300.

Platton S, Baker P, Bowyer A, Keenan C, Lawrence C, Lester W,
et al. Guideline for laboratory diagnosis and monitoring of von
Willebrand disease: a joint guideline from the United Kingdom
Haemophilia Centre Doctors’ Organisation and the British Society
for Haematology. Br J Haematol. 2024;204:1714-31.

Favaloro EJ, Dean E, Arunachalam S. Evaluating performance of
contemporary and historical von Willebrand factor (VWF) assays
in the laboratory identification of von Willebrand disease (VWD):
the Australasian Experience. Semin Thromb Hemost. 2022;48:711-
31.

Seidizadeh O, Pati L, Baronciani L, Colpani P, Cairo A, Siboni SM,
et al. Effect of the polymorphic variant p.D1472H on the platelet-
dependent VWF activity assays. Haemophilia. 2025;31:743-51.
Favaloro EJ, Oliver S, Mohammed S, Vong R. Comparative assess-
ment of von Willebrand factor multimers vs activity for von Wil-
lebrand disease using modern contemporary methodologies.
Haemophilia. 2020;26:503-12.

Ziemba YC, Abdulrehman J, Hollestelle MJ, Meijer P, Plumhoff E,
Hsu P, et al. Diagnostic testing for von Willebrand disease: trends
and insights from North American laboratories over the last decade.
Semin Thromb Hemost. 2022;48:700-10.

Hollestelle MJ, Meijers JCM, Meijer P. How do laboratories perform
von Willebrand disease diagnostics and classification of von Wille-
brand Disease patients? Results from external quality data and an
international survey. Semin Thromb Hemost. 2022;48:739-49.
Jennings |, Reilly-Stitt C, Lowe A, Kitchen S, Walker I. External
quality assessment data for investigation of von Willebrand disease:
focus on relative utility of contemporary functional von Willebrand
factor assays. The United Kingdom National External Quality

[15]

[16]

[17]

(18]

[19]

Assessment Scheme (UK NEQAS) Experience. Semin Thromb
Hemost. 2022;48:732-8.

Langer AL, Connell NT. Acquired von Willebrand syndrome. Hem-
atol Oncol Clin North Am. 2021;35:1103-16.

Bartlett R, Arachichilage DJ, Chitlur M, Hui SR, Neunert C, Doyle A,
et al. The history of extracorporeal membrane oxygenation and the
development of extracorporeal membrane oxygenation anti-
coagulation. Semin Thromb Hemost. 2024;50:81-90.

Drop JG, Wildschut ED, de Maat MPM, van Rosmalen J, de
Boode WP, de Hoog M, et al. Acquired von Willebrand disease in
children undergoing extracorporeal membrane oxygenation: a pro-
spective observational study. J Thromb Haemost. 2023;21:3383-92.
Van Den Helm S, Letunica N, Barton R, Weaver A, Yaw HP,
Karlaftis V, et al. Changes in von Willebrand factor multimers,
concentration, and function during pediatric extracorporeal mem-
brane oxygenation. Pediatr Crit Care Med. 2023;24:268-76.

Zantek ND, Steiner ME, Teruya J, Kreuziger LB, Raffini L,
Muszynski JA, et al. Pediatric ECMO Anticoagulation CollaborativE
(PEACE), in collaboration with the Pediatric Acute Lung Injury and
Sepsis Investigators (PALISI) Network, the Pediatric Critical Care
Blood Research Network (BloodNet), and the Pediatric ECMO
subgroup of PALISI and the Extracorporeal Life Support Organiza-
tion (PediECMO). Recommendations on monitoring and replace-
ment of antithrombin, fibrinogen, and von Willebrand factor in
pediatric patients on extracorporeal membrane oxygenation: the
Pediatric Extracorporeal Membrane Oxygenation Anticoagulation
CollaborativE Consensus Conference. Pediatr Crit Care Med.
2024;25(7 Suppl 1):e35-43.

Favaloro EJ. The role of the von Willebrand factor collagen-binding
assay (VWF:CB) in the diagnosis and treatment of von Willebrand
disease (VWD) and way beyond: a comprehensive 36-year history.
Semin Thromb Hemost. 2024;50:43-80.


http://refhub.elsevier.com/S2475-0379(25)00493-5/sref7
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref7
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref7
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref8
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref8
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref8
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref8
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref8
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref9
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref9
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref9
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref9
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref9
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref10
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref10
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref10
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref11
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref11
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref11
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref11
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref12
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref12
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref12
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref12
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref13
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref13
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref13
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref13
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref14
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref15
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref15
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref16
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref16
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref16
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref16
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref17
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref17
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref17
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref17
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref18
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref18
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref18
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref18
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref19
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref20
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref20
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref20
http://refhub.elsevier.com/S2475-0379(25)00493-5/sref20

	Acquired von Willebrand syndrome in children
	Funding
	Author contributions
	Relationship disclosure
	References


