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von Willebrand Disease in Childhood Chronic ITP
Sun Min Park, M.D., Ji Hye Lee, M.D. and Kun Soo Lee, M.D.

Department of Pediatrics, Kyungpook National University School of Medicine, Daegu, Korea

Background: This study was performed to diagnose von Willebrand disease (VWD) in children with

chronic immune thrombocytopenic purpura (ITP).

Methods: Seventeen cases of chronic ITP were included in this study. Screening tests and specific tests
were performed. These tests were also performed on their families when the patient was diagnosed vWD.
Their past histories and family histories for bleeding tendencies were also reviewed.

Results: Five cases were diagnosed with vWD: One had a low level of vWF:RCo and factor VIII with
a normal level of vWF:Ag, and others had a low level of vVWF:RCo and vWF:Ag with a normal level
of factor VIII. Among these, two cases showed abnormal screening test results, with prolongation of the
aPTT or BT. The vWF multimer test could be performed in three cases, and two cases had a normal
pattern and one had a abnormal pattern. Among the five vWD children, the past histories and family
histories of a bleeding tendency could be obtained for four vWD patients and three families showed a
bleeding tendency. But all the families were found to be normal on the first screening and the specific

tests.

Conclusion: von Willebrand disease was combined in 5 cases (29.4%) among the 17 chronic ITP children.
More evaluations, such as the vWF multimer test and the ristocetin-induced platelet aggregation (RIPA)
test are needed to confirm the subtype. A follow-up test of the same type should be repeated on family
members who have a history of bleeding, but they have normal test results for the diagnosis or exclusion

of vWD. (Korean J Hematol 2008;43:232-237.)
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Table 1. Screening laboratory findings of the childhood chronic immune thrombocytopenic purpura patients

Case Sex Age FHx. Platelet (x10% 1) T (%) aPTT (sec) BT (min)
1 F 14.9 + 30 915 421 418
2 F 12.6 + 75 100.3 315 1.30
3 F 2.8 + 36 104.0 35.2 N.A.
4 F 16.9 44 94.0 28.5 8.50
5 M 8.6 31 80.8 30.2 N.A.
6 F 12.3 23 74.0 43.9 1.45
7 F 18.5 125 89.9 255 4.45
8 M 13.0 133 85.7 31.6 N.A.
9 F 14.8 64 102.7 38.9 4.30
10 F 9.0 26 N.A. N.A. N.A.
11 M 3.6 29 67.7 42.9 5.00
12 F 12.0 109 98.6 25.9 5.00
13 F 6.3 50 76.3 35.9 N.A.
14 F 16.2 64 92.5 31.5 2.04
15 F 12.4 43 96.2 26.0 5.40
16 M 13.3 80 96.2 27.9 0.30
17 F 10.0 20 97.5 30.7 6.10

Abbreviations: FHx., family history of bleeding tendency; PT, prothrombin time; aPTT, activated partial thromboplastin time;

BT, bleeding time; N.A., not applicable.



234 Korean J Hematol Vol. 43, No. 4, December, 2008

Table 2. Specific laboratory findings for von willebrand disease of the childhood chronic immune thrombocytopenic purpura

patients

Case Sex Age  Blood type FVII (%) VWF:Ag (%) vVWF:Rco (%) vWF:Rco/VWF:Ag vWF multimer vWD
1 F 14.9 A 64.7 40 30 0.75 Normal +
2 F 12.6 0 96.4 34 34 1.00 Abnormal* +
3 F 2.8 A 22.0 82 33 0.40 Normal +
4 F 16.9 0] 102.8 47 54 1.14 N.A. +
5 M 8.6 0 65.4 38 35 0.92 N.A. +
6 F 12.3 N.A. 304 97 107 N.A. N.A.
7 F 18.5 A 147.4 132 112 N.A. N.A.
8 M 13.0 N.A. 73.1 81 59 N.A. N.A.
9 F 14.8 N.A. 132.6 80 66 N.A. N.A.

10 F 9.0 N.A. 170.0 117 N.A. N.A. N.A.

11 M 3.6 A 72.4 79 N.A. N.A. N.A.

12 F 12.0 N.A. 170.0 96 109 N.A. N.A.

13 F 6.3 B 38.5 107 83 N.A. N.A.

14 F 16.2 N.A. 86.5 102 111 N.A. N.A.

15 F 12.4 AB 127.9 169 129 N.A. N.A.

16 M 13.3 N.A. 57.4 110 95 N.A. N.A.

17 F 10.0 N.A. 113.0 129 79 N.A. N.A.

*Decreased high molecular forms.

Abbreviations: FVIII, factor VIll; vWF:Ag, vWF related antigen; vWF:RCo, VWF ristocetin cofactor; vWD, von Willebrand

disease; N.A., not applicable.

G325 48~151%) ¢} vWFRCo (Fa A4 $X;
154%) 7} A4 A 5
Al £ dyEds ¥ 71%—8— vWE:Ag,
VWERCoS] 4237} 2% 30% v]¥he 2 ol atm gl
U 5elo] o} RE oA o w &Y 7ol
nHTfoﬂAi = ﬁo?fu V58S 7R 3 A7) 50%
Al et AAbE e Fa B A
Ho] Z dgudds Boz Aok
o] AR aPTTS &
d A 27 14 ﬂaiv‘r@able 1.
4o o 1‘“ vWF:Ag¥} vWF:RCo7} 5% 74
Hol A, ldoAe vWFEAge 78%019124
VWEF:RCo%} factor VIII®] ZFAaE o] Tt o] & 54
o] o} F 34| Zholof] sl vWF multimer FHAHE
Algstd o, 20 oA B 2 B3 1o A
AN A7 B9 tH(Table 2). vVWF:RCo/vWF:Ag 3t
& 1delA 0.5~0.7 m|ero 2 e o™ o] Folo
vWF multimers JAC 2 2M3d] 7M7t$ 242 |
AL, YA 4deldE 05~0.7 o] Foz 18 e
ANYo] iEE AdS By, 1 F 1994
high molecular weight multimer”} 7+4 % o] glo] o] 3t
ol 2BY 52 dA¥y Mg E dEEds H

o
R

ey

1:
1_.-——

(platelet-type pseudo-von Willebrand disease)d 7}&54d

o] =olH G tH(Table 2). 54¢] $to} &
ol 2 7HEE S HAT  glslen,
gko] 7= o] g, Y= 3
ol =% 9Qlth(Table 1). 2873
QYPL 3o & ﬂoH 01\31142 i,

?%er DJJFOM] 72?” /\7&‘_—5 Ko
FFE At A HolA
ANA %FAQl Slol= 249 o, 1d & £ Y
Woz AdE ]t} Anti-ds DNA AbE 174
S-Ao]9l e, anti-platelet AbE 3¢ o)l 4] ekAd o]
o} 3of] BE ZHlgBgs Yo7 Fdty Sol=

o3t

2 oﬁ

&
=
]

£

o

=

=

o

Q o
o i [z

=
5
[e)
=]
B

>

~ 3% A Yehd
Mi” w) % o}
= jAzE 7=
Al 7S e el utet,
ArAAS
12 A}

mﬂ_i
el



235

=z}
=)

desE

)

mm.o
H
<
ol

o
=

742 @Akl A

o
=

1717F ol eh” A%

ol

il

ol

B

RO BER

A7 =7t Aoz v

=
[€)

e 9

0]21°24)

(missense mutation) &1

H

tol 2l =EAE

43

o]

Ao A vWES & A&

[}

7 Z el wtet 2B

Nlo

P A= B s wet ofn glA

al

2 Holt}? ® o oA & high molecular weight

multimer7} 74 % 147} 2B

ol

S

of

4

s

%o

4] FhololA] A 7AALS) aPTTE 25

Zolth.

13
=

o] Al# = ook

=
=

AL

T e)ge] okl 7}

o

A~
wjr

™

9 7=

3

Y (acquired von Wille-

brand disease)”'d 7F5AE 18

p
.

gl gojx]7]

=
[e)

<, 474

g

afj oF

At A
7] ¢

|

°] &

)
o
mo
b

W
)

el
o
-
"

[

o

_#OT
ol
ik

o
w

A=

9]

B

A 20~30% HEE AA| 8= 2

= 5217t

9]

Hof o] Ak ujA|

ol

ol

A Fols
g 4N sl

H
A%

=

o
ki3
obE. 12}

1

E
ol o

el

=s
=

Els

s\

A
E/R=R=,

oo e

& A7 el

Fe7E Al A =

9

Ju o 23t

2%

o}
=2

&3] high molecular weight multimer7}

% vk} o],

oA A7

;Ofl
~

x

|7}
12 9lou® 30~50% Alel

9

X

o 71%& vWF:Ag, vWF:RCo9] 4

W 2

il

s
RF 30% PRtz %o

= AA =2

=

RIPA (ristocetin induced platelet aggregation)?d A}el] A

el 9 59 Sholol

H

X
oy
o}

A4 Wol gk multi-

oF

mer AAF A3}, g 2EAE" O

of

3ejl o] Fho} FollA H &

g A9

31 multimer ZA}

sl

or

o} el

26 T4 ITPS} 2BH o] ofdl T}

wel

o
=

Ho

B

oj

Ho

RIPA A}

7] flellM =

o
=

[}

o}

s

83

29 3

ghot, oI

10°
T
To

o
A

—_—

—

o

o
7
NJo

~NH

ey
el

0
[m
2

o

P17} el &

Wel Axz Aus

g

R

7k

o]™, high molecular weight multimer7} 74 ]

g B

iz
L

Troll A Zgh §hE 5¢] <] Shofo A =

W

]

o

™
4

By



236 Korean J Hematol Vol. 43, No. 4, December, 2008

E5Z2 93 multimer AN, RIPA 7
5ol © Aldslofof & Flojn, Z87H
gro] Qlovt HAto| A FF AAS Bl 7t5E0
4 Ax7E 2 a3t

0]
1)

2 dad A E el Sl
S gger Z Rguds Yo gk HALS A48
of o] Ao FHt §E 5 Lol B AFE A3

e 1995 109 7€) 2007 69 7kA] 2 5o gt u
A

WY Aolztol A FA #F FQ Fol F oY o
T i Fag Hel ol UdoR AFE Al
Bt wol 7 S 8] gwt

=

gl AAHE AT ), prothrombin time (PT), acti-
vated partial thromboplastin time (aPTT), 38 A|7F, 8
W g3 1A (factor VIID, & WHEHE Q12 A+ 3
A (VWEF related antigen, vVWF:Ag), & W BEg= gl »
EAE FFAAHVWE ristocetin cofactor, vWF:RCo) &
At o, o] Fe] HAbA E g Egs oz
Agd A5 FdS 471 &) EdgEds Qx #
A} 2 AAHVWE multimer) & Alshe A& 922
2 oItk e 212 Bl =8 AT S o
el ZAletlon, E HyEgs Yor Xy gho}
9] 7}=d] thsiA = vWF multimerS A ¢ 3+ o] 42
ArE AldstAth

Z2op: v A A E Bl Stol F HAE AY
o Slol= BF 179 A ) gole 44, ofof= 134
fom, B vole 11d 74 2d 1074€ ~ 189 6
Hd)ol At 17¢] 2] gho} T 5¢](20.4%) <A & L&
Bge #og AdEglon, oE F 4ddAe
VWE:Ag?} vWF:RCo7} B5 7HAaE o] 919laL, 144
M E VWE:AgE Aol ok vWF:RCo9} factor VIII
o] ZFAag o] AT} o] F 549 Zho} T E Wy EH
= Bo MAEAAR] aPTTe A Zte] A3 72§
© Z4ZF 17} AT 59 F 3¢ 9] ghoto] s} vWF
multimer HAAHS Aot oH, 20 A A 24
HA 1o A v & BAth 59 gho} &
1= 7HQ1AQ o] f2 7158 S E1E F gl
1o &= °

¢

%

= li}\/\i\—p—tq,

AL, A 3¢ 7}

1
ol Atk AAHE AT ade)

e
e e
o,
oSt
o 1o
)
I
IR

A2 g ad 145 Hel Soldr E Yyn
g Wo] SutE AL 179 F 590(29.4%) % Th 1
Z multimer AAFE A] 3 2d o) A HAF AHS Ho
z ¢ HE3l o}ad S A7) o3& RIPA HAF & F717

AAY s, E Wy 21t

1) von Willebrand EA. Hereditary pseudohemophilia.
Fins Lackarenracllsk Handl 1926;68:87-112.

2) Cox Gill J. Diagnosis and treatment of von Wille-
brand disease. Hematol Oncol Clin North Am
2004;18:1277-99.

3) Nicholas WC, Ginsburg D. von Willebrand disease.
Medicine 1997;76:1-20.

4) Sadler JE. A revised classification of von Willebrand
disease. For the subcommittee on von Willebrand
factor of the scientific and standardization committee
of the international society on thrombosis and
haemostasis. Thromb Haemost 1994;71:520-5.

5) Sadler JE, Matsushita T, Dong Z, Tuley EA, Wes-
thield LA. Molecular mechanism and classification of
von Willlebrand disease. Thromb Haemost 1995;74:
161-6.

6) Nichols WL, Hultin MB, James AH, et al. von
Willebrand disease (VWD): evidence-based diagnosis
and management guidelines, the National Heart,
Lung, and Blood Institute (NHLBI) Expert Panel
report (USA). Haemophilia 2008;14:171-232.

7) Katsanis E, Luke KH, Hsu E, Li M, Lilllicrap D.
Prevalence and significance of mild bleeding dis-
orders in children with recurrent epistaxis. | Pediatr
1988;113:73-6.

8) Bowie E]J. von Willebrand’s disease. Clinical picture,
diagnosis and treatment. Clin Lab Med 1984;4:
303-17.

9) Zimmerman TS, Ruggeri ZM. von Willebrand’s
disease. Clin Haematol 1983;12:175-200.

10) Pottinger BE, Read RC, Paleolog EM, Higgins PG,
Pearson JD. von Willebrand factor is an acute phase
reactant in man. Thromb Res 1989;53:387-94.

11) Lee KS, Kim EJ. Clinical feature of von Willebrand
disease. Korean ] Pediatr Hematol-Oncol 1998;5:
278-84.

12) Hepner DL, Tsen LC. Severe thrombocytopenia,



EISRs]|

il

a

type 2B von Willebrand disease and pregnancy.
Anesthesiology 2004;101:1465-7.

13) Kaplan RN, Bussel JB. Differential diagnosis and
management of thrombocytopenia in childhood.
Pediatr Clin N Am 2004;51:1109-40.

14) Soliman DE, Broadman LM. Coagulation defects.
Anesthesiol Clin 2006;24:549-78.

15) Ruggeri ZM, Pareti FI, Mannucci PM, Ciavarella N,
Zimmerman TS. Heightened interaction between
platelets and factor VIII/von Willebrand factor in a
new subtype of von Willebrand’s disease. N Engl ]|
Med 1980;302:1047-51.

16) Kroner PA, Kluessendorf ML, Scott JP, Montgomery
RR. Expressed full-length von Willebrand factor con-
taining missense mutations linked to type IIB von
Willebrand disease shows enhanced binding to
platelets. Blood 1992;79:2048-55.

17) Weiss HJ, Sussman II. A new von Willebrand variant
(type 1, New York): increased ristocetin induced pla-
telet aggregation and plasma von Willebrand factor
containing the full range of multimers. Blood
1986;68:149-56.

18) Holmberg L, Berntorp E, Donnér M, Nilsson IM.
von Willebrand’s disease characterized by increased
ristocetin sensitivity and the presence of all von
Willebrand factor multimers in plasma. Blood 1986;
68:668-72.

19) Miller JL, Kupinski JM, Castella A, Ruggeri AM. von
Willebrand factor binds to platelets and induces ag-

g

E

0x

~

~

~

re

LAE 2Ol BOIUA 2AE = Ly = 8 237

gregation in platelet-type but not type IIB von
Willebrand disease. ] Clin Invest 1983;72:1532-42.

20) Miller JL, Castella A. Platelet-type von Willebrand’s

disease: characterization of a new bleeding disorder.
Blood 1982;60:790-4.

Takafuta T, Fujimura K, Shimomura T, et al.
Precise diagnosis by gene analysis and successful
management of delivery in three patients with type
IT B von Willebrand disease. Int J] Hematol 1994;
60:163-72.

Meyer D, Fressinaud E, Gaucher C, et al. Gene de-
fects in 150 unrelated French cases with type 2 von
Willebrand disease: from the patient to the gene.
INSERM Network on Molecular Abnormalities in
von Willebrand Disease. Thromb Heamost 1997;78:
451-6.

Zhang Z, Blombick M, Anvret M. Understanding
von Willebrand’s disease from gene defects to the
patients. ] Intern Med Suppl 1997;740:115-9.
Song JW, Choi JR, Song KS. Investigation of von
Willebrand factor gene mutations in Korean von
Willebrand disease patients. Korean ] Lab Med
2007;27:169-76.

Michiels JJ, Budde U, van der Planken M, van Vliet
HH, Schroyens W, Berneman Z. Acquired von
Willebrand syndromes: clinical features, aetiology,
pathophysiology, classification and management.
Best Pract Res Clin Haematol 2001;14:401-36.



