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Abstract

The recent American Society of Hematology/ISTH/National Hemophilia Foundation/
World Federation of Hemophilia 2021 guidelines on the diagnosis of von Willebrand
disease (VWD) is an outstanding effort to unify the diagnosis of VWD. However,
as mentioned in the guidelines, there are limitations due to the low certainty in the
evidence identified for most questions. The panel encouraged critical review of the
guidelines. Compared to other subtypes, there is considerable complexity with diag-
nosis of type 2B VWD, a type that results from a gain-of-function mutation in the VWF
gene. Additionally, the discrimination from its phenocopy platelet-type VWD, repre-
senting a gain-of-function mutation in the GP1BA gene, is crucial as this determines
treatment decisions. In this forum, we highlight the complexities of a type 2B VWD
diagnosis; discuss important issues with respect to these complexities: genotype/
phenotype/clinical correlations, challenges with platelet aggregation and ristocetin-
induced platelet agglutination testing, platelet count, and thrombocytopathy; and,
finally, suggest the consideration of some of these complexities in future iterations of
the VWD guidelines.
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are pleased to see the panel encouraging critical review of the guide-

lines, which may facilitate regular revision/update.

The recent American Society of Hematology/ISTH/National
Hemophilia Foundation/World Federation of Hemophilia 2021
guidelines on the diagnosis® of von Willebrand disease (VWD) are
undoubtedly a step forward in unifying the diagnosis of this common
and important bleeding disorder. The first key effort in the classifica-
tion and diagnosis was made by Sadler et al?in 2006, and the last key
publications before the new guidelines were over 7 years ago now.>*
Indeed, as mentioned in the guidelines, there are limitations due to
the low certainty in the evidence identified for most questions. We

Compared to types 1 and 3, the diagnosis of type 2 VWD sub-
types can be particularly challenging.5 Type 2B VWD represents
=5% of all VWD types.® The accurate diagnosis of this subtype is
critical for many reasons, including concerns or potential harms re-
lated to the use of desmopressin (DDAVP).” A recent study showed,
in a retrospective and prospective reassessment, the diagnosis of
type 2B VWD was confirmed only in 60% to 77% of cases with a
preexisting diagnosis.S Two main factors contribute to the variability
in diagnosis are laboratory variations and atypical presentations.’
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In this forum, we discuss 2 main recommendations®© of the
diagnostic guidelines.! The panel “suggests either VWF multimer
analysis or VWF collagen binding/VWF antigen (VWF:Ag) (the ratio
of VWF collagen binding to antigen) to diagnose type 2 VWD for
patients suspected of type 2A, 2B, or 2M in need of additional test-
ing” and “suggests targeted genetic testing over low-dose ristocetin-
induced platelet agglutination (RIPA) to diagnose type 2B VWD for
patients suspected of type 2A or 2B in need of additional testing.”
Additionally, in the diagnosis algorithm, it was suggested that “pa-
tients suspected to have 2B shall undergo genetic testing and upon
finding a type 2B genetic variation they are then confirmed 2B.”

Type 2B is a qualitative defect that results from a gain-of-function
mutation in A1 domain of the VWF gene, leading to increased bind-
ing affinity of plasma VWF for platelet glycoprotein (GP) 1ba, loss
of high-molecular-weight multimers (HMWMs), thrombocytopenia,
and bleeding. Compared to other subtypes, there is considerable
complexity with diagnosis of type 2B VWD. Additionally, the dis-
crimination from its phenocopy platelet-type (PT)-VWD, which re-
sults from a gain-of-function mutation in the GP1BA gene, is crucial
as this determines treatment decisions. Here, we highlight/discuss
the reasons for those complexities and suggest consideration of
some of these complexities in future iterations of the guidelines
(Figure 1).

2 | COMPLEXITIES WITH LAB
DIAGNOSIS—PARTICULARLY RIPA TESTS
AND POOR AWARENESS

The laboratory suspicion of type 2B VWD usually starts with an ab-
normal initial VWD screen with ratio of platelet-dependent VWF ac-
tivity/VWF:Ag ratio <0.7 (as listed in recommendation 8) together

with evidence of enhanced VWF platelet binding (historically known

as ristocetin-induced platelet agglutination (or aggregation; RIPA)

Diagnostic Complexities of
2B-VWD and PT-VWD
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test in response to 0.5 mg/mL of ristocetin). This test is also positive
in the disease phenocopy PT-VWD.*°

Over the years, RIPA has further developed into the more ro-
bust assessment of “RIPA mixing studies,” where mixing each of the
plasma and platelets or platelet-rich plasma from the patient with
those of the normal control can identify the origin of the defect on
either side of the interaction. Such modified tests have been well de-
scribed! and have the advantage of differentiating simultaneously
between 2B and its phenocopy PT-VWD.'**2 This has proven its
validity when compared with genetic testing and is useful in throm-
bocytopenic patients in whom RIPA testing is difficult to assess. The
test is also included in the ISTH diagnostic algorithm for PT-VWD.1*

We believe the issues with RIPA or RIPA mixing studies are not
so much in the validity but rather in (A) poor applicability/challenges
among lab personnel, especially in cases of low platelet count; (B)

t,1912 jts value and its inter-

limited awareness of the RIPA mixing tes
pretation, among lab personnel and/or physicians; (C) the different
commercial sources of ristocetin; and (D) the cut of value used to
consider a positive test.

We also recognize those limitations are barriers to the effective
utilization of RIPA mixing studies in making the correct diagnosis.
We recommend when RIPA is not feasible, to consider either flow
cytometry or to conduct the genetic sequence analysis to confirm

the diagnosis.

3 | COMPLEXITIES RELATED TO
PLATELET EXAMINATION AND ITS IMPACT
ON DIAGNOSIS OF BOTH 2B AND PT-VWD

A variable degree of thrombocytopenia is often observed in patients
with either type 2B or PT-VWD.!> Occasionally and in some variants,
platelet clumping and/or giant platelets are also seen in a periph-
eral blood smear.'®Y This underscores the importance of platelet
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FIGURE 1 Complexities of type 2B- and PT-VWD diagnosis. BAT, Bleeding Assessment Tool; PT, platelet-type; RIPA, ristocetin-induced

platelet agglutination; VWD, von Willebrand disease
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count and morphology in the diagnostic process. While the low
platelet count complements other diagnostic elements, this varia-
tion also determines the severity of the clinical phenotype (mild to
severe bleeding phenotype) and thus the ISTH Bleeding Assessment
Tool (BAT) score,'® which is used as an objective tool in diagnosis of
VWD. More importantly, it also determines the use of DDAVP.” The
assessment of platelets in type 2B and PT-VWD patients is often
underappreciated and receives much less awareness among physi-
cians and specialists.

Thrombocytopathy (alteration of platelet allbp3 engagement
and defective signaling) has been described recently in patients with
type 2B VWD with the common genetic variant p.V1316 M.*® This
is associated with a severe bleeding phenotype with ISTH BAT of
14; atypical in type 2B VWD. Whether the platelet dysfunction ob-
served with p.V1316 M is also found in other variants, is currently
unknown, but impacts the clinical presentation and management. In
this, it is worth noting the potential use of thrombopoietin receptor
agonists as an alternative therapeutic approach in cases of VWD
type 2B associated with the p.V1316 M mutation and severe throm-
bocytopenia.’ The intrinsic platelet abnormality has been also dis-
cussed by others.?® Thrombocytopathy has also been described in
PT-VWD (both patients and mouse model).?*?? The above infor-
mation indicates that platelet examination needs to be considered
in the diagnosis of both phenocopies of the disease and that much

awareness about this is required.

4 | COMPLEXITIES RELATED TO GENETIC
VARIATIONS AND GENOTYPE-PHENOTYPE
CORRELATION

The heterogeneity in clinical presentation and bleeding severity of
type 2B VWD is evident in literature.?® Clinical severity is often
dictated by the genetic variations, which are also highly diverse.
Atypical cases (clinical and lab including atypicality in loss of HMWM
or in RIPA) have been described, raising challenging questions re-
garding phenotype-genotype correlation and even the certainty of
phenotype-genotype assignment.

The location and biochemical nature of 2B mutations and their
effects can be complex. The VWF A1 domain spans 1260 to 1479
aa of the VWEF protein and is coded for by exon 28 of the VWF gene.
GPlba binds VWF within aa 1244 to 1481; within or in close prox-
imity to a cys disulfide loop 1272 to 1458.24 Functional studies have
shown that different mutations at different residues, and sometimes
different amino acid substitutions at the same residue, can result in
variable binding affinities to platelets and also variable phenotype.
Mutations just outside of the Al loop can also induce Al loop-
dependent VWF/platelet binding and yield a type 2B VWD pheno-
type. Additionally, various VWF mutations can affect the cleavability
to ADAM-TS13,252% resulting in a range of hemostatic phenotypes.
For further details please refer to Othman and Favaloro.?®

Several close proximity genetic variants (http://www.vwf.group.
shef.ac.uk/) have been differently assigned to 2B and other types
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such as 2A. While these assignments may be accurate, it is also pos-
sible that some 2A cases have been misdiagnosed, perhaps due to
missing RIPA. Thus, relying on genetic test results to assign 2B accu-
rately may be compromised.

Based on the above, we would request and hope that future iter-
ations of the guidelines consider the complexities explained above.

More specifically, we suggest the following:

1. Using a 2B VWD genetic variant as a confirmation of the
diagnosis of 2B needs to done alongside with an assessment
of the clinical bleeding phenotype with careful platelet exam-
ination. This may positively influence diagnostic certainty.

2. RIPA mixing studies need to augment standard RIPA and be con-
sidered in the diagnostic algorithm of 2B-VWD and in the dif-
ferentiating from PT-VWD. Alongside this, raising international
awareness about the testing steps, applicability, and interpreta-
tion, especially in cases of low platelet count (often encountered
in both type 2B and PT-VWD), would be of utmost importance.
This shall help reduce the variability in lab diagnosis.

3. The complete blood count proposed early in the VWD diagnosis,
may need to be repeated, when and if type 2B/PT-VWD are sus-
pected with particular attention given to further platelet assess-
ments (count and morphology) to aid diagnosis.
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