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Table 1 PCR primers used in this study
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Exon 5 — 3’ primer sequence Product size
18F AGA CTC TAG GGG ACC AAA GGA CA 289
18R GAA AAC TGA AGG GCA GGC ACC AG
19F AGG GCT TTA GAT CAG TCA CTG TGG CCC T 227
19R TGG CCG CGT GCA CCC TCA CTC CAC C
20F CCA CGC TAC AGG TCC TCA ACT TCC TT 383
20R TTC TGC AGA CAG ATC CAC AGA AC
21F AAT CTT CTG GTC TGG TGA GA 328
21R CCT CAT CCT CTT TAA TGG CT
24F AGT GTG CTG ACA CCA GAA 416
24R ACA CTC TGT GTC CAT ACC A
257
20
15
Age (Years)
10 O Age of presenting synmptoms
O Age of diagnosis
5
0
1 3 5 7 9 11 13
Patients
Figure 1 Age distribution of the patients
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Table 2 Bleeding manifestations of the patients
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Bleeding manifestations

Number of patients (%)

Ecchymosis 9 (64.3)
Gum and teeth bleeding 5 (35.7)
Hemarthrosis 4 (28.6)
Wound bleeding 4 (28.6)
Epistaxis 2 (14.3)
Table 3 Factor VIII: C responses to intravenous DDAVP
FVIII:C(%)
Patients 0 hr 1 hr 4 hr 8 hr 12 hr 24 hr
1 9 33 20.5 48 - 13
2 7.3 19 12,5 11 9 9
3 11 33 16 - - -
4 7 26 17 - - -
6 4 18 15 - - -
7 9 27 11 - - -
8 6.2 9.7 7.3 - - 5.7
10 9.2 33 18 - - -
Table 4 Laboratory results of the patients
Laboratory Range Mean Normal range
APTT (sec) 40-72.5 56.73 29-38
Factor VIII clotting activity (FVIII:C) (%) 5.5-21 11.76 50-150
Von Willebrand factor antigen (VWF:Ag) (%) 81-140 88.65 50-150
Ristocetin cofactor activity (VWF:RCo) (%) 54-140 85.93 50-150
Table 5 Individual laboratory results of the patients
Patients Hematocrit Platelets APTT FVIIL.C VWF:Ag VWEF:RCo
(%) (/uL) (sec) (%) (%) (%)
1 439 254,000 40 556 81 62
2 40.8 180,000 47 8 65 95
3 42.8 440,000 57.2 10 100 140
4 39.9 272,000 59 11 140 100
5 36.6 319,000 72.5 10 62.9 89
6 376 499,000 66 7 59.6 55
7 42.5 331,000 57 8 108 116
8 39.7 318,000 71 20 975 79
9 34.9 294,000 62.5 10 96.5 72
10 442 226,000 65.5 9 106 110
11 405 381,000 49 16 75.5 80
12 33.2 312,000 63.5 13.2 976 132
13 37.8 492,000 40 16 50.7 54
14 38 380,000 44 21 101 75
Mean 39.5 335,571 56.73 11.76 88.65 85.93
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Genotypic Diagnosis of Type 2N Von Willebrand’s Disease

. 1,2 1 . . 1 . il
Nattaporntira Phalakornkul *, Werasak Sasanakul , Nongnuch Sirachainan and Ampaiwan Chuansumrit
"Department of Pediatrics, Faculty of Medicine, Ramathibodi Hospital, Mahidol University; “Pediatric Section, Bhumibol Adulyadej Hospital

Abstract: Von Willebrand disease type Normandy (type 2N VWD) is characterized by a markedly decreased affinity
of von Willebrand factor (VWEF) for factor VIII (FVIII) caused by mutations at the FVIII binding site of VWF gene.
Its clinical and laboratory findings are similar to mild hemophilia A. The confirmatory diagnostic test for type 2N
is the FVIII binding capacity of VIWEF, which can be done in a few centers. Therefore, we aimed to perform the
genotypic diagnosis of type 2N VIWD. Methods: Medical records of mild hemophilia A patients diagnosed at the
Department of Pediatrics, Faculty of Medicine, Ramathibodi Hospital were reviewed. Mutations in exons 18, 19, 20,
21 and 24 of the VWF gene were screened by conformation sensitive gel electrophoresis (CSGE) followed by the
confirmatory study of sequencing. Results: Fourteen mild hemophilia A patients were enrolled in the study. Age
of bleeding onset ranged from 1 month to 20 years with the mean of 4 years and 5 months. Bleeding symptoms
included ecchymosis, oral mucosal bleeding, hemarthrosis, wound bleeding and epistaxis. FVIIL.C, VIWF:Ag, and
ristocetin cofactor activity (VWF:R Co) ranged from 5.5% to 21% (mean 11.76%), 81% to 140% (mean 88.65%), and
54% to 140% (mean 85.93%), respectively. DDAVP test was performed in 8 patients and showed the 2.7-6 time
increments of FVIII.C at 1 hour but decreased to 40%, 40% to 60% and >60% of the incremental level at 4 hour
in 1, 2, and 5 patients, respectively. Only one patient revealed VWF gene polymorphism at exon 18 using CSGE
but no mutation using the sequencing method. Conclusions: No patient in this study was diagnosed as type ZN
VWD. However, CSGE and direct gene sequencing may be helpful where factor VIII binding test is not available.
Key Words : ® von Willebrand disease ® Mild hemophilia A ® Type 2 N @® CSGE @ Sequencing
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