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von Willebrand disease
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Advan¢es in diagnbsis andftreétment of von Wiliehrand,disease:
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 Von Will ebrand disease (VWDYis the most commonly inherited bleedin gm ,

“d|sorder caused by nhentance of quant tatcve (type 1 and 8) or gual tatwe_

_(type 2) abnormal'ty of von Wmebrand factor (vWF) The stepw se d agrosi sof o

vWD includes patents and fami ity hsrory screening procedures (b eedmg’c

p!ateiet count, activated partial thrombopiasm time). confi rma’cory tests (vWF'

ot gen VWE ristocetin cofactor ac’nvuty ristocetin induced plateiet aggreganon ‘

 and multimer anays&s) ‘While the majority of patents are successfuly treated

- wih desmopressn (DDAVP) a subset of patients requires replacement therapyw

: _ln the past cryoprec itate was the manstay of therapy however it was

kassoc;ated wr(h transmmed d|sease The ptasma concentrates contam ng va

. and WWF treated wth virucidal methods are effective and currenty safe. For the

future recomb nant vWF may be therapeunc agent for treat ng patsents“
}suffermgfrom VWD ‘ . e

(MJS 2003, 10 ,44 L
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Von Willebrand disease (vWD) iJulsaidan
sentefichenasmeiugnssufinutaeiign 1o
afausnlag Erk Adolf.von Wilebrand i 1926
FawugiUwaneae easy bruising, frequent epistaxis
waz menorrhagia UagtuingImsmMmiiluain
yliglafieau VWF protein gene n@u
wiilUguuamemadneinag Afiuszinsawd

vWF Gene ttag Protein

BufimuaNmIad von Wilebrand factor
(W) egulaslalangd 12" Tag WWF gnadis
Iae endothelial cell uaz megakaryocyte lagadne
{u single—chain protein fay A nNuIIRNT

dimerizes wag multimerizes U1 multimer 7&u1a

]
~

AINN | Classification of von Willebrand disease

¢

Wudean  wanandsufeateetu  secondary
hemostasis Tae VWF tusiaugs FVIIl snusiiod
fnsuimirursndudeniaztisdesdunisgn
Yaneeae FVII yinuen vWF aanan FVIIL azyin
W RVl Iianansaesan iwluwanaaila

VWD types

Isafinnnanafaundvas vWE a1anulu
wiUSNIRY  (quantitative) #3olasias1en19vin
Wil (qualitative defect) Taauustiidu 3 vfin
Ao 1

Type 1. (classic) Wuﬂaa‘ﬁqﬂ WUUTEN N
fouar 70-80 waujtevievya fenomuuy
autosomal dominant HUlgfUIn e VWF
anad (quantitative deficiency in vWF) Ristocetin
cofactor activity (RcoF activity) amadilaz FVIILC

ranasetiudagiui  wadlaseasouasying

type

Description

1 Partial quantitative deficiency of vWF

2 Qualitative deficiency of vWF

2A Decreased platelet—-dependent vWF funtion, with lack high molecular weight muitimers (HMWM)
2B Increased platelet —dependent VWF funtion, with lack HMWM
2M Decreased platelet—dependent vWF function, with presence of all sites of VWF multimers

2N Decreased vWF affinity for FVIIi
3 Complete deficiency of VWF

Mot AU platelet granules war endothelial
cell wnzgnuidtsenyunizumdanfofimauiniu
vaadudan Tng VWF fignudteenyilunizua
\Bon YhyifiiReaiu platelet adhesion uaz
({u carrier protein w89 factor VIl (FVII) @i
VWF Seflunumendeyria primary hemostasis fie
vWF Jufiu receptor glycoprotein Ib (GPIb)
wuiwniaden Wumnudenssniuniaden
iU subendothelium tfi; platelet adhesion Wae

aggregation MNNIRTIFUMINARNTUIRERULEY

289 VWF Uaz FVIIl Un@ gUs 3dnlenmaiiansen
Weadnioe visliuaniannis
Type 2. wuladouar 15-20 wpuule
Tnsfanufaunifilaseasuasminfisns vWF
(qualitative deficiency of VWF) waUIN1tuUn®
AIENOALUY autosomal dominant Wae autosomal
recessive Wtiaanituafingaglaun
2A: §MTanadYeY intermediate Uag
high molecular Wei.ght 289 VWF (lanadnelaund)

Taggzduras FVII way VWF Unfivamaddniias
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Fnalimsrhnuresniafanianalaund aia
AU RCoF activity 8aadaeaaIn

2B: #imMIsnaiwed high molecular weight
989 VWF uazfinmafintuees affinity 189 VWWF iU
glycoprotein b ¥AWUTINAU  thrombocytopenia
TnenuvidaimInsin vadlasu DDAVP wazening
nIsaAIIn

2M: VWF Jufiu GPlb amad § vWF
activity amad s VWF Ag FVIII waz multimers
analysis Unf

2N wudBgNIn ATIUAUTEAIN VWF
AU FVII anaeegonnn #39any FVII fhae uwel
VWF Ag, Ristocetin cofactor activity Un# a1ns
paerUeFlnRL e

Type 3 wurpenn Igeslanaiieves vwWF

Und uavFananieen 1% uasfiuTanss FVII shad
d’]EW]BWLL‘U'U autosomal recessive ﬁﬂ’]ﬂ'ﬁ
\Boneanguusy ndoulsadlafife Wy Samsen

Tuds

Frequency

23

WUUTZNIE 1-2 %" WULWAT gUasWe

nidlnaAe i wulenneny

Cause

ulsafichenaanieiugnasn Gawudu
point mutation. insertions 38 deletion” a9
fufinruanmInse VWF eeguuuaudiadutes
Teslalowgf 12 vililAnana@eundluudusunn
vInlATET e VWF

ynsenNudy acquired VWD enanaIn1Ig
famolusl W Wilms tumor congenital heart
disease, systemic lupus erythromatosus,
angiodysplasia, seizure disorders treated with

valproic acid, hypothyroidism

Clinical manifestation
Hures g lauaniainis (asymptomatic)

2 o

WN
G

o
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LEANEINIINNNIAIY mucocutaneous WA
cutaneous bleeding 1 epistaxis, easy bruising
Uaz menorrhagia “3sunNeiUseTdldanaanuIN
ANVRINITNTENUATEUNN LASNTHIAR HIDETIA
WU prolong bleeding time UdEMIIR screening
AOUNINIGR  Hananfionanuivussiiianaan
Neanwazfeiiluasouniy smnzdenasn
lude wulslaenn uswdldlugure vWD «fla
2N uar 3 ‘?{ﬁmmiquuiﬂ armafinuly vwD

LEAILARIENTNT 2

A1519% 2 Incidence (%) of bleeding symptoms in ltalian, Iranian and Scandinavian vWD patients

ltalian vWD (n=1286)

Bleeding Type 1 Type 2 Type 3 lIranian vWD Type 3 Scandinavian vWD patients
symptoms (n=944) (n=268) (n=74) (Nn=348) (n=264)
Epistaxis 56 63 74 77 62
Menorrhagia 31 32 32 69 60
Bleeding after dental extraction 31 39 53 70 51
Hematomas 14 19 31 NR 49
Bleeding from wounds 36 40 50 NR 36
Gums bleeding 30 37 48 NR 35
Postoperative bleeding 20 23 41 41 28
Postpartum bleeding 17 18 26 15 23
Gastrointestinal bleeding 5 11 18 20 14
Petechiae NR NR NR NR 11
Joint bleeding 2 5 42 37 8
Heematuria 2 4 11 1 7
CNS bleeding 0.5 2 8 NR NR

Updated data from Federici
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et al [65], Lak [67] and Silwer [66]; NR, not reported.
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Investigation

Screening test:

1) Complete blood count Lﬁaﬂistﬁua
SkazgUireuniabon Tujthesulngdn
Und gnduenanuindadensiiusiln 2B

2) Bleeding time ®3IAWUAILIINIUAT
Undl WAL NTIEEIAWUAIUNALA

3) PAF-100 ( platelet function analyzer)5
T screening test Aidlutlagtiu Fanalininms
#1933 bleeding time

4y Prothrombin time (PT) atluinaeiuns

5) Activated partial thromboplastin time
(aPTT) msawumninnaund Twfdie type 3
uaz 2N wazwulddaear 25 vovefUe vWD type 1

Specific assay

1) vWF level feuansariule Waean

! P

JatedudwAeador wu Sandoutesluem
nyldon O uazfiFeeudugiluauvyifon AB
wonanfluaudearudilauanareiilugiem
waziu sefumInsldmuniiendudiedla
sunsauenlsaaanidle

2y FVIEC*®7 fenshann (1-5%) luthe
type 3 usRardnandes
viaund Ty type

AL type 2

(USnouunf wilaseasnasmihilaung) (ratio
VWF:Rco/Ag < 0.7)

4) VWF Antigen (VWF:Ag) &N1300333L61
mae3E |y Laurell rocket immunoelectrophoresis
Wumsasindm vWF protein luwaiann
ELISA {JunIm9233 1IN VWF-binding site a
naaliwUluUIY type 3 Feely type 1 uaz
sraundvdaslu type 27

5) VWF multimer analysis Lﬁam’m,l,&m
subtype %84 VWD fifleuAaunsivas mulimer
uenenaty Tme type 1 azwu multimers AU
LAl type 2 azeI@ higher War intermediate

! 6
multimers

Diagnosis

m9INadelsailanfaUssifldonoanfiavde

¥ m da o oo o o=
LU IUVHINNINUN Laamaaﬂmﬂawiwmuﬂﬂﬂu

ATAUATY warn1IATIdNgulaENaN1ITNTIANY
AowfuRnmeiadglaun vWF Ag, VWF activity
waT VWF multimer analysis §unanMIngating

fupaUnFnIaRaUNGALA LM sIasdeLany
TAMIUNNARA 1

Flow chart for the diagnosis of von Willebrand disease (VWD)

3) VWF activity

A) Plasma VWF:Ag _._.l Absent | ——

(ristocetin cofactor activity, F) Platelet VWF
. . Present ]
VWFRCo)* %7 Tae ristocetin [: —. Proportionate
I PRy < @ o e v . . 4
WU mesmiinyiilv ; 7 " Pl FVILC vs VWFAg
v o o & o B) Plasma VWF: A
VWF  UBINUINIALNEALES RCo vs VWF:Ag '
. 8 o . « VYWF(RCo/Ag) Discrepant
nszAulinsYineueaLnie s
o ] Disc nt ~
Fon o VWF-GPIb/ scrpent |~ Ciype 2> D
IX/V interacton mImIIad Incroased Di Ristocetir: induced G Fvilt bi:\dingassay
& N (0.7-0.8) platelet agglutination
UHATATINNTHIHI DY / 2 R.LP.A. {mg/mi)
VWF 3a3enin VWF activity [ Absent *@
o , Decreased { - . .
Tugfae type 1 Anv0e VWF >12) & Plasma high multimers

Rco Inal@evriuen vWF: Ag

[ - G

wilugihe type 2 wuien

VWFRco snien VWFAg  from: Federicii Haemophilia, volume 8(5). September 2002.607-621°
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Treatment

Tagusrmedraansine vWD @e urfle
anaAaUnslunsuivenden Tnemais vWF
waz FVII level fthedmdlmgidueia 1 unse
Jusflan 2A 2M Fuineausietse vasopressin

analog desmopressin (DDAVP) dwvaefilunau
suasra DDAVP duiudadld transfusion therapy
A28 plasma—derived FVIII/VWF concentrates
MT§N) VWD udaziln LamadasnTed 3

m‘JN“ﬁ 3 Management of different types and subtypes of von Willebrand disease

Treatment of choice

Alternative and adjunctive therapy

Type 1 Desmopressin
Type 2A
Type 2B
Type 2M
Type 2N

Type 3

Desmopressin

Type 3 with alloantibodies

Factor VIIl-vWF concentrates

Antifibrinolytics, estrogen

Factor VHIII-vWF concentrates
Factor VHII-vWF concentrates

Factor VIlI-vWF concentrates

Desmopressin, platelet concentrate

Recombinant factor Vill

I Non transfusion therapy
1) DDAVP (1-deaminc-8-D-arginine
(DDAVPY* ®
- 1 Ju analogue %84 antidiuretic
hormone  TidalATIEYiT
— nalnmIsengnd: Tururwneten
mumﬁw aaﬂﬂ‘ﬂ'ﬁlfﬂu antidiuretic
hormone Imaw‘ﬁu cellular permeability w84
collecting tubule iRNMIgAnAUTLA
BAgs  N9EAUMSHAl VW san
M endothelial storage sites TABEINITOLAN VWF
uaz FVIIL lunszusfaaladszann 2-5 wia
— gefild Tumssne WD e
ginilumsine diabetes insipidus Taglld DDAVP
2110 0.3 meg/kg Wawli NSS 50 wa. Sadney
domen U 30-60 wfl v3ald nasal spray
(1.5mg/ml) Wuayn 1-2 puff Aonsa (e
DI lmngngu 0.1 mg/mi)
— MIFDUTUBY AFIAMIFDUFTUDIFD
Asnelegin VWF level LWax RcoF activity nau
wasnaIMIlen wulanadszannl S0eaz 80

48

o ' PR o
10978 WO Teggeauazindunelu 30 W
aglan 6-8 ¥ araRnsanldnilann 12-

[ AV =
24 oy WAUTIALATANNTULTITOIDINITIHDA

pan” 10

wrnehdlsfimunuiinisld DDAVP 4
Uaggluiauu enaviliiAin tachyphylaxis
phenomenon #Aa NsAauaueifa DDAVP an
a\'111—13

— WatLAEa: facial flushing, headache,
nausea, tachycardia, changes in systemic blood
pressure, hyponatremia UNIIENIUWL myocardial
infarction Wi stroke ﬁLﬁmslutjﬂw hemophilia Lae
uremia ilel DDAVP'* '°

— contraindication®® hypersensitivity
fiheflirausuassion Wy luda 28 {foean
YITWLAR transient thrombocytopenia Wi azfivng

Y g type 2N Lile

Ieuiwuhoslana'®
165U DDAVP agyitlyf FViIl iindldusifesdans
\flosnee stabilizing effect aan VWF'® uaz
type 3 lisouauossio DDAVP

2) Estrogen

ONONBIANTEAYU VWF TUwaaan Ue
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mssauadadldmansayunglauiuan Feladlatu
gavaniuniiinen dnldiwndu DDAVP lunnsg
nwgfiy menormagia
3) Antifibrinolytic agent4' 6

- nalnmssengnd  Sudinszurums
fibrinolysis Tmedude plasminogen activator
substance

— fuseleadlu mucous membrane
bleeding @4 oral cavity bleeding epistaxis, Gl
bleed, menorrhagia tAWA Aminocaproic acid
(Amicar) ld9we 50 — 100 wn./Nn/A%e nn
4-6 UN.

Tranexamic acid 24IA 25 NN./NN./
afe Suar 3 ase Treonslvinne oral intravenous
v38 topical Alé

- 9 Nld hypersensitivity, active
intravascular clotting process \iu DIC wae urinary

tract bleeding

II Transfusion therapy
Tuefinnslfeilllana suduredy plasma—
derived FVIII/VWF concentrates laln
1)} Cryoprecipitate

v plasma-derived factor VIlI
concentrates A8 VWF ogjee fealdiuannlud
1970-1980 lme cryoprecipitate Usznausag
factor VIII 80-100 unit kwaz VWF 40-70% 284
Fnuonuelunataan

— wefild . 1 bag/10kg nn 12—
24 TN,

— WAt ALY transfusion transmitted
disease @1 HBV, HCV. HIV ifusiu’® ludagiu
Tefgnlaanas

2) Factor Vill/vWF concentrated

Wy commercial product AAldanms
FIINNAIFN TR IHUINANUA NI wazR TR
mgide Selaquiufiealdis solvent/detergent
treatment  vidtnnhuiluduuen {u clotting
factor WaraMUTznaUduY Areens STamdies

nnandynmafingsldogieann product Tl
Uagthilen Humate P Alphanate uae Koate DV
Feandenfimsed 5 product i FDA
approved ansulglu vwWD kA Humate P
Usenaumae vWF 1uuNn Jdnsm 25 1U
RcoF activity ¢ia 11U @89 FVIIl Tagl median RcoF
activity half-life Uszanod 11 T,

afld - 60-80 ReoF unit/kg (v
NN 8-12 T

Potential infectious

complication:
exposure, thrombosis secondary to very high
factor VIl activity level, alloantibodies #la VWF

danfineums dnderldlulaed
laimauaunisio DDAVP iU type 2B uas 3

3) Recombinant VWF® €

Sagludunaumadnunide doside
high molecular—weight multimers Waz WU 138
promote RcoF-mediated platelet aggregation,
collagen interaction wax FVIII binding ieantleymn
\Fonoanld uennIndsaludl FVIl Usinamn @
pnanaliindeyul thrombosis AINKN

WeNnsailsn

Tsp wWD #mswensaflsafifinn e
pmsidanaanliquust e1nsidonsanazipeas
\faoganntu uenandfinesulngmeusuase
DDAVP

CEIU

ludagunsinw vWD deadld DDAVP
Dunanlumasnmn  dmsudirefilinauaussds
DDAVP anamanseutlif replacement therapy #ilu
UagTuiledld vWF— containing plasma (Uudausn
unumsld cryoprecipitate Lﬁaamﬁzymm‘zﬁm%a
wragdlsAma cryoprecipitate  ngaiuniaian
dFmfunefilinausuatsa DDAVP waedUgum
Foeldany daumsld VWF- containing plasma
Safieuyluud high factor VIl activity #9879
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FiWalAAn thrombosis 1o lwewianazl purified
VWF product fiusznausas high molecular weight
VWF muliimers #ifiszéu vVWF: Rcof activity g
AR FVIN dae wenaniinisinendie gene
therapy ﬂ:ﬁuwm'ﬂmnﬁ‘rju‘lumﬁﬂmpjﬂwmﬂ%u
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