Letters to the Editor

Evaluation of a new turbidimetric assay for von
Willebrand factor activity useful in the general
screening of von Willebrand disease

We evaluated a new assay (HemosIL™VWEF
Activity on ACL-Futura) in the screening of VWD.
Samples from healthy donors and previously diag-
nosed VWD patients were blindly analyzed by this
new activity assay and standard VWEF:RCo. Results
agreed and both assays showed a similar sensitivi-
ty for the screening of VWD.
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Von Willebrand disease (VWD), the most frequent
inherited bleeding disorder, is caused by a deficiency
and/or abnormality of the von Willebrand factor
(VWE)."” The revised classification of VWD identifies
two major categories, characterized by quantitative
(types 1 and 3) or qualitative (type 2) VWF defects.” The
most common test of VWF activity, the assay of
VWE:RCo together with VWF:Ag is traditionally consid-
ered the first step in the diagnosis of VWD, with the
VWE:RCo/Ag ratio being recommended to discriminate
type 1 from type 2A, 2B and 2M VWD." Given the
complexities of the aggregometric test, several alterna-
tive laboratory methods have been proposed to measure
VWEF activity. Monoclonal antibody-based ELISA,*
Elisa-based VWF:RCo,* rapid assays for VWF:RCo using
coagulometers,” and assays measuring the binding of
VWEF to collagen.® The aim of this study was to evaluate
the novel fully automated HemosIL™VWEF Activity
assay on the ACL-Futura automated coagulometer
(Instrumentation Laboratory) as a potential screening
test for the diagnosis of VWD.*® The assay uses latex
sensitized with monoclonal antibodies (RFF VIII:R/1)*
directed against the platelet binding site of VWF (GPIb
receptor). The activity of VWF is determined by meas-
uring the increase of turbidity produced by the aggluti-
nation of the latex particles as a consequence of the
interaction between the GPIb receptor of VWF and the
monoclonal antibodies. The lower limit of linearity has
been reported at 12.51U/dL.° A set of 57 normal controls
and 70 VWD patients from two Hemophilia Centers
were blindly analyzed in the R&D laboratory of Biokit
with HemosIL™VWF:Ag, HemosIL™VWF Activity and
VWFE:RCo (Dade Behring) performed on an optical
aggregometer. All methods were used to analyze sam-
ples which were then classified as normal or VWD type

1, 2, or 3 using the same criteria in both activity assays.
The cut-off declared by the HemosIL based on ABO
group was used to define normality or VWD, and the
Activity/Antigen (Act/Ag) ratio was used to define
quantitative (type 1) or qualitative (type 2) VWD using
0.7 as cut-off." Sample values below detectability were
classified as type 3.

After classification and database lock, blindness was
disclosed by the two Hemophilia Centers where the
patient samples were classified according to the clinical
and laboratory findings. Table 1 shows the mean VWF
concentration in IU/dL+SD (standard deviation)
obtained for each assay. The first column shows the
Classification according to the Haemophilia Centers.
Nine samples from the Vicenza group which correspond
to type 1 according to the last classification scheme,” are
shown separately. The last columns show the mean
Act/Ag ratios. The mean VWF:Ag value for the VWD
type 3 samples was below detectability, hence this
group is not shown in this Table. Comparing the mean
values of the two activity assays, only the type 2A sam-
ples show a highly significant difference (p=0.0006).
Comparing the mean values of the Act/Ag ratios for
both activity assays, the HemosIL shows a higher
Act/Ag ratio than the VWE:RCo for type 2A samples
(p=0.002), while the other subtypes of VWD show no
difference.

The comparison of HemosIL™ VWF Activity to the
reference method VWF:RCo shows a Passing & Bablok
fitted curve y=0.95x+1 and Pearson correlation of
r=0.956 (p<0.0001). The ability of the activity assays as
screening tests to distinguish between VWD patients
from non VWD was evaluated. One out of 70 VWD
samples which corresponded to a typel VWD patient,
was classified as Normal by both activity assays. Thus
the sensitivity for the VWD was 98.6% for both. From
the remaining 69 VWD samples which resulted in a
VWD type from both activity assays, we compared their
ability to discriminate between quantitative and qualita-
tive deficiencies. Table 2 shows the classification
according to the HemosIL and the VWF:RCo assays for
each group of samples. Sensitivity for qualitative VWD
was 94.7% (95%CI: 86.2%-99.9%) for the HemosIL
and 100% (95%CI:90.7%-100.0%) for the VWEF:RCo.
Sensitivity for quantitative VWD was 71.0%
(95%CI:52.0%-85.5%) and 64.5% (95%Cl:45.4%-
80.8%) for the HemosIL and the VWF:RCo respectively.
The overall agreement was 84.1% for both assays.

In conclusion, unlike other indirect tests based on
monoclonal antibodies against epitopes of VWF Al
domain,** the HemosIL™VWE activity correlates with

Table 1. Descriptive statistics of samples analyzed with HemosIL™ VWF Antigen, HemosIL™ VWF Activity and VWF:RCo.

Classification of VWD VWF:Ag VWF Activity Ratio Act/Ag

according to the

Hemophilia Centers N HemosIL HemosIL VWF:RCo p HemosIL VWF:RCo p
Normal 57 103.338 94.5+41 100.5+47 0.05 0.90+0.1 0.96+0.21 0.01
Type 1 13 30.9+24 29.9+26 23.9+19 0.03 0.82+0.4 0.76+0.3 ns
Type 1Vicenza 9 15.8+12 10.9+8 8.3+4 ns 0.67+0.3 0.61+0.3 ns
Type 2A 14 37.0+18 15.4+9 8.8hH 0.0006 0.44+0.2 0.27+0.2 0.002
Type 2B 12 38.5+14 13.9+8 13.8+7 ns 0.35+0.1 0.36+0.1 ns
Type 2M 12 19.9+15 1.7+4 5.2+2 0.05 0.43+0.3 0.32+0.2 ns

Data are expressed as mean IU/dL+SD. The mean values of the activity assays and the Act/Ag ratios are compared for each sample group. ns: not significant.
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Table 2. Sample classification according to HemosIL™ VWF Activity and VWF:RCo.

Classification according to the

Classification in the R&D lab for the

Classification in the R&D lab for the

Hemophilia Centers HemosIL VWF activity VWF:RCo
Clinical VIWF # VWD type VWD type
status deficiency samples  Norrmal 1 3 2 Normal 1 3 2
Normal 57 54 0 0 3 53 1 0 3
Type 1 quantitative 13 1 8 0 4 1 8 0 4
Type 1 Vicenza  quantitative 9 0 4 1 4 0 2 1 6
Type 3 quantitative 10 0 0 9 1 0 0 9 1
Total quantitative 32 1 12 10 9 1 10 10 11
Type 2A qualitative 14 0 1 0 13 0 0 0 14
Type 2B qualitative 12 0 0 0 12 0 0 0 12
Type 2M qualitative 12 0 1 0 1 0 0 0 12
Total qualitative 38 0 2 0 36 0 0 0 38

Classification according to the Hemophilia Centers and the ResD lab for the HemosIL VWF Activity and VWE:RCo. In bold, samples correctly classified.

the standard VWF:RCo in all type 1 and 2 VWD vari-
ants. Compared with the classical aggregometric assay
for VWE:RCo, the new assay has the advantage of being
much faster and fully automated, although it has a sen-
sitivity limit of 12.5 IU/dL. HemosIL™ VWEF activity, in
combination with the HemosIL™ VWEF:Ag appears to
be a useful screening tool in the diagnostic evaluation of
patients with a bleeding diathesis,*" although addition-
al VWF tests should always be performed to confirm
and further characterize diagnosis.

Montse Pifiol,* Miguel Sales,* Marta Costa,* Alberto Tosetto,"
Maria Teresa Canciani” Augusto B. Federici®

*Biokit S.A., Llica d’Amunt, Barcelona, Spain;
"Department of Hematology and Hemophilia and Thrombosis
Center San Bortolo Hospital, Vicenza, ltaly;
*Angelo Bianchi Bonomi Hemophilia and Thrombosis Centet,
Department of Internal Medicine and Medical Specialties, IRCCS
Foundation Maggiore Policlinico Hospital, Mangiagalli,
Regina Elena and University of Milan, Italy
Keywords: von Willebrand factor, von Willebrand disease, von
Willebrand factor activity, automated assay, latex immunoassay.

Correspondence: Miquel Sales, Biokit SA, Lliga d"Amunt,
Barcelona, Spain. E-mail: msales@biokit.com

References

1. Castaman G, Federici AB, Rodeghiero E Mannucci PM.
Von Willebrand’s disease in the year 2003: towards the
complete identification of gene defects for correct diagno-
sis and treatment. Haematologica 2003;88:94-108.

2. Sadler JE, Budde U, Eikenboom JCJ, Favaloro EJ, Hill FGH,
Holmberg L, et al. Update on the pathophysiology and

classification of von Willebrand disease: a report of the
Subcommittee on von Willebrand Factor. The Workin,
Party on von Willebrand Disease Classification. ] Throm
Haemost 2006;4:2103-14.

3. Murdock PJ, Woodhams BJ, Matthews KB, Pasi K],
Goodall AH. von Willebrand factor activity detected in a
monoclonal antibody-based ELISA: an alternative to the
ristocetin co-factor platelet agglutination assay for diag-
nostic use. Thromb Haemost 1%97;78:1272—7.

4. Preston FE. Assays for von Willebrand factor functional
ggtévity: a UK NEQAS survey. Thromb Haemost 1998; 80:

5. Vanhoorelbeke K, Cauwenberghs N, Vauterin S, Schlam-
madinger A, Mazurier C, Deckmyn H. A reliable and
reproducible ELISA method to measure ristocetin co-factor
activity of von Willebrand factor. Thromb Haemost
2000;83:107-13.

6. Federici AB., Canciani MT, Forza I, Mannucci PM,
Marchese P, Ware J,et al. A sensitive ristocetin co-factor
activity assay with recombinant glycoprotein Ibo. for diag-
nosis of patients with low von Willebrand factor levels.
Haematologica 2004;89:77-85.

7. Lattuada A, Preda L, Sacchi E, Gallo L, Federici AB, Rossi
E. A rapid assay for ristocetin co-factor activity using an
automated coagulometer (ACL 9000). Blood Coagul
Fibrinol 2004;15:505-11.

8. Favaloro EJ. Collagen binding assay for von Willebrand
factor (VWEF:CBA): detection of von Willebrand’s disease
(VWD), and discrimination of VWD subtypes, depends on
collagen source. Thromb Haemost 2000;83:127-33.

9. De Vleeschauwer A, Devreese K. Comparison of a new
automated von Willebrand factor activity assay with an
aggregation von Willebrand ristocetin co-factor activity
assay for the diagnosis of von Willebrand disease. Blood
Coagul Fibrinol 2006;17:353-8.

10. Sucker C, Senft B, Scharf RE, Zotz RB. Determination of
von Willebrand factor activity: evaluation of the
HaemosIL™ assay in comparison with established proce-
dures. Clin Appl Thromb/Hemost 2006;12:305-10.

haematologica/the hematology journal | 2007; 92(05) | 713 |



