[ Downloaded from bloodjournal.ir on 2026-01-30 ]

<&

(V00- VW) VF+Y Sl ¥ o,led Yo 6,00 So3 o Ala
e P TRYCE TP

r.a/}'g.lp/}:,o ‘L,.'.',J e

Odubidy

JM; ;E!;w

Koy 534S (5okem (ST § 5 Ll ol L s 0dins (532,055 (ol WS cp S ls KTk 50 55 (5olew
— B SeS folw Sl eslinul g slana) slagslen 3ol 6 S Slol S s s ks g len (S p
A oSl Lol e glagslen 0 5 pld Sl a1 Ad s ke 5 551 A5 1 580 WIS (S 0
A3l e Sl Sl e s kins 55,055 IS S 2lST g 5 oS § g 5 sl

bogigy 99050

Medline (PubMed SNl slaolsl & gy b 500 SBd 5 onl 53 solen (b Coorl 4 x5 L

Lldsg 0sd oluss| & b has e dlae VYV cab g 0 sbrely JdS 51 ealicul 5 Google Scholar s Scopus
oz ol (AERBLST 5 Al slaasl et glaane) 3 el Ob) b golen plulid 0L
)

b4t

et 5 Kt b 4y b BN OT ST 5 5 Kl 08 (solem 5 AEELST 5 AL slaaiily
L ol e Ohlas 53 s A2 laso3l plowil (s cnl b kS o Sk 1) (g5lamy paiedd § g g0
Srrss YL Jhs L aS ol il Jb o 31 fS LS t_,a b hag o glawy S
C_’d J'it_qs 64-:15 i < J_..?‘..A .:)'L.«‘;a JB'C."-b I oo JRSS 63k sl U cdnr a'JqA
PR3 L slen 53 S5 b 42U s Do (Solew pl 31 (il 058 (55ke 5 (LS
AL e 69 o8] gl slas!

S ard

A Jsodd 4B B B0 oS pand b IS S Olge 4 oS g o e gl 515 el
St ol 5 ALET s 4 s e 0 S 4 (5 OF 4 o 0T (padly et 4 ey
Il 5 Ol jlaaw 5l pimine lroy S 3 VSL...»: B aatis g a5 glen 05 4 maeasis
ROWRICN P

TR/ oSl Al
PRIV G ol

Ol = ol = o5 Ml b sy 5 2 a0l It 3o m 053 Sl Slais S0 055 SOL 5 555 55ka PRD -
e G — ol o ol = osm Sl Cb iy 5 dael Il aede o o Sl Slidos S e bty - b et Gaatue 1 st e Y
\FPPO-V VOV

Voo


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

;l}";wlﬁjﬁ)&b

STk 5 058 p s

5 OS lm JLal Jome LIS WF o 5550 8
U)ol GPIID/NIR 5 GPID SO (sla 5 5 0 5SS
(M0

e uly LaJsl sl son 5 ()52 25 VWF
Lyl (sslinsl sla,y 556 alauly L)asy 56 5 (Las™
bl fme 35 By ,e WT¢L<;AJ: S
5> Jlail ) S slasl Sl suame gl iSes
£ 5l 5 e (SLa s LVWE (gla o 5
Jail ay zin SO o (slasdi 5L 55 5 (U5DS)
exposed ) 5 ;e 53 o sdi sl L eSO pAbeiS
S vz 4 WF LS o1 L s e (endothelium
LS o SLS baesHl (aggregation)@.?u“ 5 (adhesion)
G535 5315 0T egslamil A L gSUs w Jlasl b i o0
e 4 llay oo 02 Sl s 4 5 03 S Jom O
S S s s A LS bl 5 g3lusll o
33doms VWWF 8o 28 ) (0 )35 e OF 50
Gl b 53 48 sl esls QLI 5 S OSSN &
cellular ) Jolw msely dsilon dlome o)
s 5 oLl 5 (angiogenesis) 135, «(signaling
V)3l

Aoy

(von Willebrand’s disease, VWD) Ll L 50 55 (55l
Sl s Bimee b VAT Jlo 55 L e
5 A0S el L 0 s S s Lk 508 s
o3> 7 5 5 alalid (g5 el Bl Sl ool sl
Sl by en U (olan ol € 55 Lasia 5l Al
hereditary ) " 5,1 O3S L sen"" ol > fen 40 55
o olew ool .oil38 0T | (pseudohemophilia
RIS 1 ey 03 o e (D3 5 (65108 ) Sl
Sotag oS Pl pleedly Jale 1AVY L s o6 les
Theodore ) ol yau 53355 LSS ol Gies Lo g5
Ll 508 5L ru 4y Ls gluls (Zimmerman
.(Y)vb»:}f Lg)l.l_ffl.l (von Willebrand'’s factor, vWF)

S S 5 by 85—y S5 VR
sladsw kv g aS coulsls 56 gla sy S
ool 3d0l 5 Aan Sl 5 ba 5,81 (JUL 5
Al 3 oo SIWWE J5S0se o 53 o0 A5
Cope h olg 53 &S Sl el LSS (g 50 OLSS
Yourr GO oIl 5 jesige ¥o b Slam sls e I
SN a0y 05 38 55 0glals
ol sl | Si5 sla oo it sldal s 4 o510l

~
A
ol

$
&
<
~
s
§
-
&
$
&
>

fibrillar
collagen

GPIIb/IIIa

Al VEY o g S (§lamel donl YY &L Aty G L pre-pro-vWF G Ol gie @ luzl 55 J g g0 cpl WIF 55 jlsle ) (IS
ades 5l cdin — VWF S5t gon 3 5,8 6l p a5 Jool Jlail gla oo 5 3 0 4l Sl Aol Y200 éb A=lg g5 Slaal
oLis ADAMTSI13 ﬁj’] U:‘J'J J:u °‘J“‘A a 6.)‘:&5‘/\ J_,:SG GPIIb/II1a K GPIb J:S)A.; 6Lﬁwﬂjﬁ’3&l§ sb_’j% d‘ﬁ L;“-ua-?‘ 6\#J:u

N4

(F)ew) ol esls


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

\REA Qtwu Al e)l.o..i: AK 0,9

*

Ao e |25 (repeated domains) sl SS 4l &
4 pro-vWF pre-pro-vVWF 51 €lis ooy Gl 31
25 L 053 5 a5 i 25 ol st oS
e S s sladi gy S35 L pro-VWF (glaas
©)JeS 55 slgsl 53 i 51 28 CK glaaals
ls JoSis (tail-to-tail) pdaned oy so i J 55 50
05 Lgd e e 38 s 4 O 5 LA e
sl LS L phapd o feats (gla sl N3
D3 slaausls - (head-to-head) ,was por (s 5 (55
oA (I (N) Gl Ll 3 (s 51 2
POSE-) dazm 5 Sl s (05 1S Dl kS i gSiud 5 o
D3 WE (V5 55— (translational modification
SYL sl bl o AL 5 0 G Ol 4 ulg
«(Weibel-Palade  bodies)JWs s Sl gL ad .
(gt (LT lad 5 s 5 bacaw 5 KK
sl osb o JU sl e 555 o i 5 5 0t
S ol 3 g LeSH bl (S o e 5 1, VWF
(F P Y0l e by 1 O 0
S s S a8 VAAA Jlugs ELKes 5 55555k
Al e 05551 0Y 5 Jsb LLS WA lls VW O
sk osls S8 VY ps550s S bS5k 555 05
AV 51 Lads il 5 5lacmis VYV S Fr 5l Lag 55
5 0L Az tes ke LS VA T U shods
A Lo 53 05581V Ja g 505 5586 Ay s
S I 3 X e 6108 50, VWWF 05 DNA Sl 5L ks
¥ el iiS o b b 5 Lk 5055 5586 Wb sl 5
sdsle 3L SLulS Vow o 3 053SIY0 w g

(O8)3 55 g0 15 505

lk 5055 (S loe
Fami b S0l okias s 5,0 5 It oy 5L VWD
5 (e Ollae Wbl DA 3 VY L2/ 51 o &
g el b e o e Cmmer 3T S0 L
3, gl @‘)P.- 35 Loy v/ ¢ o Solew e
S W 3 68 L S okl s s 55k o

(O c\V)Jwa)dA Q)\wjj)j‘ Q)M@_}J}id

VoY

o3l S5 g 5d e 3 Sl s slam
il e ab s Al B e b VW
a disintegrin-like and ) ADAMTS13 ;L. ,, sk
(metalloprotease with thrombospondin type 1 motif 13
o by 4y e 5 s L VW S5 (sla e 3 e
S5 S8 e NS o S S Sla e s
5,3 A2 cpsls s Tyr1605-Metl606 L 4~U s VWF
s 8l Sl 555 s cpl A Q) K85
RGSE p"ﬁl cilsee gla g 5 Wad sk 4 VWF (L
3 Sl gen S 5550 50 edd ol glasls sy
e S e Ll e 8 LSt S SO S
G 534S Som sl A g s e pde e Ol
ds s s5ad s she SV s 50 5 sole YA
ol Loy e odos ADAMTSIS3 b il 53l
Lslo e Ao 55 (oS 5 Sl ol pon (530 055
Thrombotic ) TTP ;3 45 S, el I 43 o3l
Hemolytic ) HUS 5 (Thrombocytopenic ~ purpura
Sl pe L e ol s 4 (Uremic Syndrome
lyon s st L sk e ey ADAMTS1S
Cdld s el S 4 p"}l o (A1 el
Lp o s 031000 0 s ¢ 55 50 4 VWE S s
High molecular ) il 8,5 s o Jse ax a .ol
o Laol Jlasl o)l (weight multimers, HMWMs
by S Sl ol sl onl i OIS 5 eSS
I by S o HMWM (La o 5 s
Sl pm e el s aed 405 0 W (Sl o
Ytz Jlob S3lias o Sl 51 L1k g 5586 555
O
ety S 5 UL susl glad she 53 VWF
YAY J b (pre-pro-vWF) .55 o oy S Ol
S bls 4 s e ale pegipe S 4 A5 AUS 5
Aty g SO el el YY L (signal peptide)«lis Az
N oj =l Ep S5 4S)(WF propeptide, VWFpp)
HL VW 5 aalid VEY L (A o oil g 12 5053
Al 5 s A () JKO)ASL e et Y000 L
¥ s anelaad YVAY 51 Sz pro-VWF J 550 5 Bl


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

3‘53640‘}%)@7.')&5’

STk 5 05 p s

S5 abg e A LLT s b lawasiis L VWD
O )l s

SANCIEPE OB I SR S
UL 51 208 VWIIAG 55 T e ) W i
sl U cids (blow any glagn i (T
LS o Al Sl ey S Sl i (A
L Golam 35150 (Ve s o Sle) 180 =TAY 350>
b BB b Ul e el 3, a3
OAiS dilea) i ol Jlesl b s sy Ll
33,5 Lt (o330 (230 L 5 & ol 013

SWWF Lo 5 o dS Il L ol ¥ 650
sedsmelen b Ui bl ey s55
ol el VWD Ol IS Ao 3 Y B Y s i J gt
YN 5 YM (YB (YA (subtype)g 5= 5 slgzr 4z 255 g5
D g5 (S

— s S b dseme ssb 4 Ol YA ¢ S
355 VW aly =S 5 SOLS o i o bl
Jds o (HMWMS) WF S 55 5 Jav 2o gla o 350
4 ol SRl 5 Lo e o se 230 (assembly) oz
Bsd g yasis ADAMTSI3 L g ooSis

(Pl = S b dsene sk 4 TB gy
4S5 Goswsms S s VWF & asly (SO 5 SIS ok
Rl 0> XS o a3 pd e S ol Bl d e
A WF (535S aulis & 4 56 HMWMS 3508 o 5
o> Lac SO GPIb « VWF (655 4 555 Jlasl s
o Jlal gl WF asl il Joles cpl s o
Ly SSWWWF (slo SeS (LS o Lo,
Sl alie (el S as S e JW IS, e
Eel 35 S GPIb > (gain of function)s S,Ls
syt g JLail Sl L S 35 e SO £ VWD
SlwShy Col 5o 5 05 Ok 53 W o e SBl,
L oo TM g5 58 s W slad 5505
o ly (BN S e (bl = gy (555
s (collagen binding) O 3M< JLasl o2 s 3 VWF
LS (o 590 VWF o o g sank med 5 w5 55

A S 5Sb W Jlasl s el (sole YN 655 53

VOA

0 1S 553 sdas b 4 (olew WL glasilis
o Ui (bl puy gl iy
s bsg x5l o oole 8 slhgn s
58 A e I ol bl S8 s S
o3l (5255055081 ST Sl el (S (Solow
sl b 5 s (5, (eaSY bruising) s> > 4 5
ol Lails s 5 e slass 55 fles 0= U
L5 (3t U i 51 Sas gl s
S 02 1 Olasls Sl g 5 e 03 St SRl
Sl abox Sl SGme by S lagn S
0 G les 5 b sles (21 olaus)glosss glodns
33 A VWD Col Jsane 58 (Solo Lidd 758 53
53 Ll U8 e Sle 03101 G a1y Eige 5 She e
A s Sl o s 4l (e Ll
OV AN asls ¢ xin goe Olasl

il Ll VWD sl jaseis IS 4b 4
AL aalps s VW 2als 5 Salgls b ass
53 0 L s VI pSUs WWF _4S L oS YDl )
4l EalS gl gl Slie Ol 13 55 s 0315
ool Ses VWD J gome s 4 .l 0 VWF (53 SIS
22 SLEl b b s Slesen 2l S r&-ﬁ L
Sl Ll S 5 350 ST O byl b
Fre SrA sl (Dol b i 4l 5 e
48 Wles S Ao 5 A sl enlly s 3 5 IS
! (eutoff) sLula= 5,0 Olge 4 Yo IU/L VWF Clg.ﬂ
Gl sl 5 505 4 S L s VWD o] Ll
B35 Lls Ly 550 51 58 5T (YL WWF sl
ol Ksd o e 05,8 il s S slaals
Mg 331 sl glarer 5 o5k 4 bs Josdl ) giws 3 oS
ATl 633 42 1y (Sologs ¢35 4108 a &

St (Sl oo 53 an LUk 50 98 (oles
o 018 e (WD)l o) S )l 55
g Sl e e o 5 I e a8l D
Elom) o smdon guares S YT S g ke
S s g Sy ol 2 Ol5 e 1 ol il
ol gl S 5 gl dsdar 53 (YO YP)als Gl s


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

AR QL}'.M.;U Al e)L«).J AK 0,9

*

st S 5 il A8 5 5 o
33U (Acquired von Willebrand’s Syndrome, AvWS)
oS Sobom a)lpe 2y 3 ey o SR @ o pa AL s
4ol il 4 U 5 (underdiagnosed)edi osls asels
EP oy s A5 (VWD) u_?)l Cj_’ Ol
Cndly 5l S Wl O g5 sz s (misdiagnosed)
Y| ¢ 3250 opl (underestimated)s 55 ss 035 (e
Al 5 I sla Sy ms o 5uS bl w
S plesSt Dk 50 58 olen db= 0l bl ()lony
el g s dia g S Dl S Il B
Lies gy g0 cnl Sl ol 1S il glaaallles
s raanie 4 AVWWS & Mo Ol slogs gl Jlozs| oS
s w53 5 b aasae s e S slen o5

O YAl ol 3l Jl= s addS w6 ol (sobews

T o 53 5 O 5SU Gl e o B e (53l
A AU o Al e S 3 h e A Sl
W&udw}aﬁ f\f)\w 059 4 SR
S O A L gte b Ciit LS e

03 4SS 03 ol p = kS b T g s
..,\_AJQ_AJ:K.J:\)VWD J)\jﬂ Loy \» )\J;ASj(‘fﬂJ
— ISl 5 bl - e LS e LY g
VWF:AQ) La_i 55 S 5 (musculoskeletal ) gla=eals
59— VWF u_;ja_;ﬂéa__ﬂ Olacss L (0 1U/dL ) zeS
(O F v DA XY XE V(G sl Jads) A4S e

lesST Wl 50 48 (5 lacs
I 5 mls o (WD) ey )] 55 I

Solont Al Slaits 5 &5 s (WD) o 3055 (s5bem sWags 25 3 ¢l il -\ Uy

;s ol Sole g8
il s sp s DAy b s 0 g% Ee ¢5 ¢ .
Solew “3-:"5\3-1’ Lows t"gﬁ EW-BF .\3‘,.1.3}0‘,5
6‘2“‘ & ylg Sote s
(subtype) Olhlew 53 (VWD)
Srrsm B oadle o dsams j5b oy | s 5580 () s S22 | 25550 5=l A P -
- 5
.. . ) 55
S begte Uit g5 | gplb 4 VW Jlasl Lles ials
sl YA
b S
d i sk
sy st Uit 65 s gplb « VWF Jlasl b jls530 N)'j_“,\ ‘B
s S e
& SN . S
LW Jlasl bl zals S Vs
gy o gta U i g 5 o5 gl sl
8] Sa > (S ¢ P ¥ D' 50
e ad collagen ) o35S 5 LaeSSL f Y™
Pl ’ e
(binding affinity '
oy d i U lav e (55 5
- 7 L WF Jlast ples ol L el | es55)
ad gl &S == 5l YN
el s oo
el A oS EPVE
Aas o OLS G A L gan
(Pl (e LS glas N IVl S
. s . ¢35 .
o5 4 hais 5 Glasmale (Sl | WWWF LS 0lues L 5y 5508 - 55 5 S Y
o e

AIAR)



https://bloodjournal.ir/article-1-1478-en.html

J\J‘ldw\j@jﬁ)& @L;Slx\x&jbﬁﬁjjxw:

ol (ARLLST slaasl 5 VWD)ILI 5058 s)lew slag s 25 9 glsil i -\ gl

A&l glaasl
(conformative) 543G slas 051 (diagnostic) _naseis o sesl (sereening) s KL & i sesl
003
o5l | gel | e
RIPA | RIPA | Ja! | 3 <
= S .
395 595 vWF X o g5
S o g a PFA- Sl T
S N[ omb d z ©) 100 &S]
Gr s . . FVIIL < % vWF.CB | vWFRco | vWFAg d (Closure o PTT PT
chl) | clls) | L = o FVIII time, Soles
vWF e > 5 CT) oSS
mg/m | mg/mL N L i *
L | Lo | 9% i :
i FVIII . 1.
(f\“e (r*’l‘ "
(vWF
L Yk
A )
. S b it s
Sals de L i : LT 5l
sk | O ¢ b | b | b (F+ UL 5 o ] ol
el L b asl ) SV | Y | s L ol O > L ) e Lash | b )
d “ ) S
VWF P I I IR OO ; Sl | ,/;9 o L i) b
Sl 1u/dL
b o te
- (sl
e
o s ol | oomb | e aS) ol ol
o b ) oml o=l
a e = Ao wS) S) el L ab b LY
. A st | f oy | 7 o wiL 5 | ST i e S b | Ll | b | YA
Soxs &4 (5 B B 38 - ot b b s
HMWMs) QY G/~ | (o ludL -
Ly U (
[REST e sl s ol
iHMWT: L i W) Jﬁ; ol ) ;:mi L LY SR Rl
. b ] ] L ,
s = o) FeS S5 I 2S) 0 d s b b 2 & L sl L sl b B
o () 3 3 Sl omb omb b b
(/5 (¥+ 1U/dL b s
) CNY | GN b
6}—@‘
SLes)
Wk | o=k ool | ot . oI5
. ple L b b b b b L T P .
ol o & Lol s L L b Ladl | b ™
&t ol ol ol ol b b
sl sk S seb | ek s
b
Slexl
b ol asl
e b | ek | b Lo L on Lo i b o=l
b b S | YO | Y b b L sl b YN
&b ot omb omb ol
) (/5 (/v (v : : : b
Sals Sals Sals ‘
pe) e omb g & - - o=t LY Ll
e (S RS LA LA LA g - 5 ol 3
S ek f S | L g h8 g i ) ) S e B b Jﬁ‘ﬁ b Y
] Y 7: G oy | 3D 3 eS) 31 _eS) Iu/dL b sl
(s o 5o (/5 : b o
(0 1u/dL (& 1u/dL (o 1u/dL

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

Ve



https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

\REA Qtwu Al e)l.o..i: AK 0,9

*

Partial ) 3 2w sy 5 OL—s) PTT (Prothrombin Time) rposg —5 4 S} PT (Al jds 30 93 5 ,L—o VWD
ck_.» VWF:Ag (Platelet Function Analyser-100) V++ S 55, S—Zovew PFA-100 (Thromboplastin Time
2SI g (58S L35S e :vWF:Rco (von Willebrand’s Factor Antigen) J—i J 9033 ;553 udju—:"]
von ) Jil b 90 sd eSS O3NS 4 Joail Il :vWF:CB ((von Willebrand’s Factor Ristocetin Cofactor) 4!, 90 43

Ristocetin Induced Platelet )y gims ) dms Cmsly SNy O gl oIS T :RIPA (Willebrand’ Factor Collagen Binding

—(High Molecular Weight Multimers) Yo Js—S3 g0 059 Lo Al ;s 90 93 ;553 sLoa 0 I o—o :HMWMs ((Agglutination

acquired von acquired von Willebrand’s disease
s acquired bleeding disorders (Willebrand’s syndrome
sl eslewl Lo acquired blood coagulation disorders
Lt s 35 el ot [OR] 5 [AND (sl Shes
cran o315 sl jan 5 Laesly S e 5 esli ol
PU ey Ll e Ol 5 olen Cunds
(3N VAPA Jl 53 5550 sl 228 5 (Solew 055
A <al_>.;}l VoYY Jlo b Sley Cusgdoes O st
5Vl Olyie a5 Lol et OV s
cotlas s Al e 53 45,8 VG el S e
by bl adllas gl s 5550 (gla Joab o il
Wl colg s s S ol g oVl of «

b S 3 sl 5 eslatal 550 andlas ool s dllis

Kbl
(ol 58 gl 5 )b -

kJ)j_} Ja_...u)j V47A JL_M:)JAVWS Sy U':—'S-"
Sl ) olen 4o M S8 K 53 0 50
(Systemic Lupus Erythematosus, SLE) Saxi—wn
WJA‘MJ\JQJu&jJﬁaMubﬂL@
03,5 5,5 (WSM\)'CLA: O & fo s Sl Y
flj Saole 3l b gp e sladlis e s
Ol 3l s 5 (abrasion of the hard palate)cs ..
3l J:c.,élj slews 4o (eaSY bruising)s sass o slags 48
Ol JuisS' L Q.QLA W Loyl 55 sls o & g
23 S e 3 580 A Dds i Vb (g5 5o
dental )OS o o> s 5 S O )5 L Ol law

V2

(0 SN ALY LY? LYV) )" 4:3';]:

SVWF (3 SHLS L gultle Lals cle 4 AVWS
Slasla 45 553 o sl Ciliiee YN 4 4 66
AL sk 5 A5 0 o) SN 5 (B0 - S
A e 2 eime (Sola Sl Jalse o S L
A3 (S g se) laglan Al Sos SV
OSos clises VN panls s Gla (glew s e
s Jalse s Ale Glass SO S 5
oS SOl Slandy saelKaws leslinad b g ]
3 o559 4 (mechanical circulatory support, MCS) ¢ s
53 AVWS Lol 3 Joslye 5 55,0 — 15 Ol,Law
g LY 0 dde) g e o peims Ol
Js a5 Gobew (nl Jaseld Canal 5 ol S5 dedia
2 5 05 G (3 Golen () OAle U sise
L ol adlie i opl 5o ool anlllae Jt gl
Aok 5058 p e L (gola el 5o e Sa
L oAbl 5 b aasize b a2 K s
3l L e 503 S o (olen ol @ s e
Oleys 5 plolbd i S Ly ol b b2 s
.J.?:J.f

Rgug, 9 alee
Sl 5058 Solany SO 4 Ol o
5 AT 5 sl slaasl 5 ams )b L]
Lol mbe ags 53 a0 Colom St R
Scopus Medline PubMed el slaolSoL « g7
as by e glasjls LIS & 4> 5 L Google Scholar
sl i a5 MeSH oLl 15058 6l
von won Willebrand’s disease G 5 S 5 0835 3l

«von Willebrand’s factor deficincy (Willebrand’s factor


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1}364&'%3&2)&1&

STk 5 058 p s

() Ll L e 0 (145A JL)

oloy gt 5 i pakel 1-F

53 0L flj_@\ (0 g oS 1S 51
4SS S L AWS s apse sl 1AV UL
o gl Olays L 55 SLE 4 Sl 5,50 SO
Lo oy i pa K03 Sl 4w 3 I3k 3 g o
Sl ol Ol odle e Ll el ploil (g3uata
FT)BAES Oleys ek s ol b 5 oy 23l

VAPA Jlov 55 (olews ad sl slulid 0L 5l ¢ yores 3
s VP 55 AVWS 555 0 Y22 sluss 444 e U
DAy (63,508 158 Lacpl sdas aS As 5158
Ml il B a2 e K 53 g
International  Society on )il sen 5 jog S
sledls Aol s (Thrombosis and Haemostasis, ISTH
353 VAP i iza Yoor Jlu s 45 1444 5 1444
anllas o Spelr 1S ol (T S 2l 8 Koo
S5 o yemes AVWS 350 53 0 pSG Madlps

1 halliae s OLLSas 5ol YooY Jlw s
U ged lJlw ¥ 3l i o0 SO s aS A S 1S
Sedians 5 SV 4 Sl 00V (sladly
i OLT il 3 ol la3T 5 Ol Ar 51 i
o sl bl 5 ek Jlayl S smla s AL
A plasil b gad pl (655 2 VWD jasls ks o
AVWS Jod 5550 VAV Ol ol Ol 31 culg o
O as polS

laaallas L 5 S5 Siodul slaesls 355 s 4
2 ot Gl 4 L5 AVWS o150 G54 peed
L ol li jasia jia pses Coner 3 Sole
Slse o JS 53 (FP)aal b o s 55 o 8 peds K
il 53 3550 Vorn 51 eSO gSTAVWS sid 158
i 3yl e a5 L O 5l sl 03 i
o3ls e 25 Sl gen b Hlr (b s kb goles
S e O AT pde s w5 5 L5
sedld ey s ld gy a4 Il ol o)

\FY

Mcbﬁdw 22 535 B S s A ol e (sOCKet
S sls gt ol ol BE @@bj sload alls
ol «(clotting time, CT) e ol sladsjl
— eSO sl (prothrombin ime, PT) e 55 52
e 5 5, b ,—aa 5 (Clot retraction)ad ou S

~.b (prothrombin  consumption)

O 5 s

(partial thromboplastin time, PTT) s Dl 5005 5

&:»..w‘ I 4 O.ij &é}}; ng)j.b 44
&_p‘;.:lS)JJ_!J.ok_dgi_l)l_a.ﬁ .J_HMQN" (i
Solon gl 5 b s JLdbl (55 5lan
ol Vo Ju~ > LSO S W 00 VY'Y PO
PTT (Y b (bleeding time, BT)sj 50—
A esls LY ealal VI pSUs cb_.ﬂ 5 b
@J}Mbﬁ(’)u}‘)ﬂﬂ}ﬁb}ﬁjwﬂb
sl slagoban b ols o 5 5 sl
sl L;Jl_w\\‘ [ R R WPV L R
shan y al uSly sl a8 Slay b acidls ol
J)JLLQHL:M.SUJ\UA_:A_.M&_LJ_:JJS‘;_:)J:
6uaJJ/QJ_wd~wj;§)J_’)gf_%‘Ul_w)J
dmele g5 d C s (G $93L)0 slinST
ACJ)_,_«& S =, uﬁﬁﬂﬁ}éﬂﬁ éuwl_&_v
Ol—d Cte ol 53 5 IS T i s e 8

(LE gladyl e Loz 50 s sd 05l
slaslasl 5 p— Wn LS L;La%;;la.v_:j
Al e d.u:ﬁ

—lea LoSLE Sl el ol o

3ot ols slan gl (AVWS) W1k 50 58 (s )bay
3 0o e 3l ey Wl S5, Lo Ol
Ao b ayasy jlag s 5Lel 0 Gy P
35 o b o SLa Ve U s obes L
Lol sl 5 Gl Glaalis mods an 5 ol
o ) 5l (alinl 5 S5 4 lan) Azl
Aokl ek LE ladshw 5 a0l 5058 (6ol


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY QL:W.JU ;Y e)Lo.f« ‘V' e)}:

>

5= 2 (collagen binding)O3HS 4 ol 52 Jaze 5 LaS
L bagosb ol ool il o oS les e slagest sl 5l
A 55kl Lpd e 0 505 51 S s nl e
5 JUAS ism S lS L s e AVWS 3 ity

Sgh ool eals g (slas ey

Lol b5 i 5 O m sl WF il =T
oslo (sladsler fio oty b il S5 s slac sl

slads 5 SN &l @ WF o 4 o
5308 55k il das e #5 LHMWM b o
SFee s 0 5 5 S sles SV L Oy
RO RCH I P

SHMWMS oy o7 5/ F-F
Of wlaze 5 (shear stress) &, 25 5l s 4
35w ol ames 53 AVWS s s &5 VW S
slagolomal dib b o Sl s kil 2 55
s 5 gl amps (S5 e By - S S
Left Ventricular )e slde 0L > b o (e LSS sla
CnSd Sl sds (oo 5 (Assist Device, LVAD
3 o2 ,SSL L Ohlas 5o roren W (S2d 955 5
0P Slals G S s s (SAS

SWWE o lals r=F

dile OV 5 s aS Ay e e e
sl WWE o fal S 51 s AVWS (oS 5 g
(YA X Y-V 55 e

olao JBH/"/VLc -r
b5 e $laons S| 0 L Jsene b < AVWS
J-:§J-’ L il glaolas 3l ol ik &S e
cidims slagslay 3l eSS sl Jl= ol LS
=3 L AVWS L by e W 5l ool 3 ds s

(Y J )k S s

\VPY

sod U (55 Lo 2580 035 (e 5 OF 50
Golen s 5 Ll 53 S Slhlas w3 ¥/0
S g s A Sl ol e ol a3ls Ll 50 g8
Sl gl 53 VWD g5 b 4 a5 L il (6ol
g3 ol J s S 5l e 03y e (1) 350)
Cmaz 53 o3 AV LS o/ ¥ 51 gl awls AVWS
5 01 gt ol ol L L(YA 0D FP)Lil anils o sas
Gola ol ol Ol g ol 2ty ol (slaes S
o dlesl 51 7V s s ety 3050 51T G
s (metallic cardiac valves)_ 5 ¢5 16 gladm ;5 dibe
(04 5l 2ol R0 = (2l Sl 0 5]
oxygenation, ECMO)

(Y‘V—f' )g:,..w‘ I 4 &)‘ﬁ

(extracorporeal membrane

Mol s alals 1=V

L5 o AVWS ey SV o Ll ulad s
QLA B Y v auls) LS U ool3s 31 gow o 5
Ol 3 Jpens 5sb 4 (Goley 4l el Jy s &)
Ol o SSle L) S A 5V ans i 55 2l
o Joles 5l Sl b e il 05 5 (Lo $Y
OLS>58 55 Solews Jsams sk 4 AS o 550 (S50
Laaallas s 55 Il ol Lol OYLS 5 51 500
2305 dn S54S iw 53 AVWS aS sl 15 S
Rl sl Ul GOl (B el Y OS5 S
(T4 PV Pl

i licsoles )6 5 Lo =T

SUWF lag el slul o a5 (glas s YD
DS 5w ppdier b lipd o AVWWS (g les Culg 5o
(Y S s o plowil IS ol il

Se—a5 4k )y 4 (Clearance) il 5T F-)
YWF b ool ol
SlrodiS )l 005 S 0y WWF U slagest i gl
0 Lol e IS0 50 okl b (63 SIS glaalSl
L sSadstiie slasl o1l akax 510l 5 S, s


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

J‘J‘Jéwlﬁjﬁ)& &L..'S\.\}‘jrlij())}fi).\;ﬂ

(a) (b) (0

LMW

Collagen Matrix Endothelial Extracellular
fibrils VWF cell matrix

o (ot 03l DL pylgr H55lm) L5 e AVWS sl S 55 e (Jol S 55kt 51 (5 5 Sales 1Y S
(S3lwlay 5 VWF Ui g CHISS 1 dng 48 sl 83 B LI gl gl sl 5 (g5lslay 5 VIVF mrb i gt iy
A g Camnd 35 e 0l anb GLAVWF L (g5lan jlaie 4 095 Ol o 5 4S5 45,0 ) s LAaHMWM gaen
La ol 5t ol AS s Jlnd b 1) VWF 4S olaisl b 5 molaisl gla ool 5T 51 ) AVWS cle ol 1S 550
b s (§5 LSy VWF o et 4y Fe (55l (il (sl gl b g5 5 dtitin JoSis VIWF L 1) (o3 5 sl (5o e
slagolamal o S YU (oL il fayl i oo LaHMWM () cs i iy slad g 50 & vWF Coldr
Lol 1551 5 gmiam 5500 53 .01 5 SLS 5 VW Sl (555 s 5 55k e ol ST 10U Cond (a3 0 55 (5 455
Slac e el 5o 3 e Sl O O Sl el el 5 WIS gl d g Sl b 55k 4 &S VIF saen (2 f5u)
5 (b ) iy lad s (SLal s S 4 (1 5ms dys Ol ot |y VWF sy . b gl 5 0581 5 YWF 55 8 0y
VIF cdlad JalsS o a8 doas o 35 LHMWM e 5 Do (o ms AVWS o (0 i) YU (o L3 25 Lyl 2

()35 0 VWF abh Cond 4 sahale of o

303, hoan AWWS Lale o Sl 1y sl i G155 3 AVWS o Sles 35 VAP anllas bl
Slagsle o Smle 1 Bae 8 Wl sl 1 Glaslan 5 1FA L 431 ads 0 pid SVl ISTH 23
D155 AVWS L Lo e siaze VSl Ole 53 (glee sloml Jalse S mld lsa V) L 35,0 = S
4S Wsls Ol 50 Ol 5 odd (Y J5d)(FV) s sl SN0 L 5lads ke SYMLSL Ul 518 AVWS
X8 53 solew ol AVWS & Sl Ohlas plad o 5 S35 el slagsla 570 L Lagudly 5 S0s
)35 LUl 5 (35,0 8 WL 55l e =l slagolbon 205 5t 1Y L (agls )
o i cidoe gl 2155 55 (YA) W g glais
LA — 5 OV 1) 5 AVWS @t_;:m}_:.awlb&.awumbfw
- B slalben S AVWS s slaadllls s sy 1S3 gslite el cilie gline slacslas
Ol o) dns o OLES |y slodalp (BLS,1 Ly, B0 SV A SISTH 3505 ooy e St 015

\5¥


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEY QL“w.JU Al e)Lmir AK 09>

<>

(&)

>

J.:JSM'f&LeQAAL&SM');}A@LIﬁJ}JA‘SQM}? ‘5|}3.AVWSL_aJa.§}aJ.\.G)§a_>JL¢‘_;)L«£ZY d}-\?

AVWS L L 5o gla g len

L JUS 55 SLselS
monoclonal ) B s ot
gammopathy of
undetermined
(significance, MGUS
thv. Jl" a)lﬁi U..G_EJ
ventricular septal )
(defect
. 5 solew
Lshes Joud 50 Y| Sk ol slas e
iy 5 b= b osalionbe e
I congenital heart ) Y :
disease with high
(flow state
. aortic ) &, 51 S
e i -
SRt ¢ 4 (stenosis
Sl oLt
P mitral ) Jl 2w 4z s
s 58 o 5a s s valve regurgitation
(or prolapse
VJJ.Z.L}JJJ LS)L“-:’ C,\.:;)LSJ.,U\
. S slaslans b sla g les )
ol o yons 5 e o ds =T ventricular ) S
(assist device, VAD
Sl 58 o Sws
S0 2l
s i b extracorporeal )
membrane .
oxygenation device,
At (ECMO 5 pean SaelKis
PRIEAPIP I i Tl BN CES SR
0y 28 Sl
sk o e s) mechanical )
circulatory support,
(MCS
o sy
Lal,I8L
gl 5 0
D31 53 b shet dysfunctional valve )
(prostheses
ks s
J Lol X5 By et slagolen S
. e ela s oo s LN Co T P
sl fﬁ":'”ls‘“ e S s (Noonan syndrome) | = b =2
urothelial cell ) JU 5! S
(carcinoma
(i3 15) Sy Jls A Seaoms jsilez sl o s o
5 A awlis
_ Floteels L s
W ”g;u;:,wuﬂ-@ 5 aeleS slo s e T
(¢ :SL _ | Y| Y
‘5’5 : ol W s S
S 3y g
Sl s g Mss o 3] s oWl K5 -0
sl b Y

IR S yie

VPO



https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1}364&'%3&2)&1&

STk 5 058 p s

oS B oLl Ohlay slaws (2ul581 L oS ol S5 a
s e G s bl s Vb e w
e Sy et S o5t 3 1) Sler 55 LVAD
Sl LA DY)l 03 S L 555 w AVWS L LS s
sdas Hsb w ey opl o Sl 21T WS L s Jl-
Ll (lles ;S 55 a3 LVAD 5 &) 1 a3 S5 635
B el 5l gles 1S auls S 355 65505k b
sl i il SAWWS L bL Sl 55 olust 5 )l
dysfunctional ) Jsl,IS5 4z ,3 gla 55 sle (ol
ok oyl el 5 cus, S 5l ((valve prostheses
Y4 ¥+ (F4)(septal defects) 3

o5l S8 ale il 3550 - B (glacs e
S 5 yed (3l S s 55,18 ((aortic stenosis)
5\ = s (hypertrophic obstructive cardiomyopathy)
MCS 55 5 B alyele ol slas ey s
OVl (LXA)ISTH 25 3158 55 a5 (¥ sk
DOSen 5 (5,850 Ja i Soy] aslllae S 53 (YA
ol o AVWS L (LPDs 4 Mo (7V) laws Y 513,50 A
(O s S ol (5 55 Olsle 100 )5 45 s s
s V) LS 5 ods by Ko andllas G s
o slS a3 (X)) axdlas 3,50 AVWS Ly YO
s (multiple myeloma) s.szs o sl abozr 51 JU SIS 5 50
(Waldenstrom’s  disease) NJ.:_..’;JJJ} o885 S
o35 jally (65 555 LAVWS a5 5l |3 a5 Loy
dm 3 S 4S 3p8 5osDlk b el (YL
bzt 53 e cdas poi 35 le 4 LPDs 53 AVWS
monoclonal ) IgM-MGUS L ¢ 5 2234 5 (5 5lews 40 Das
S s> (gammopathy of undetermined significance
OA=FY)ASL O 92 a3 5Ky Sl 331 51 Jeol Ll e
i 3t e se ey A5l LPDS Vel o (T
—E U_JfJ s (chronic lymphocytic leukemia, CLL)
553 5 (non-Hodgkin lymphoma, NHL) .S 5 »
Set—ledly il pp i) e L apy
Lo ,',.JU;,L?J} (Lymphoplasmacytic Lymphoma)
=F)asleds B ae AVWS Lile Olge 4 (g S g e
(FY

V55

D355 AT Kby g psm cnl (1F2-1¥7 5 5t
slowl glaase 5 e 51 B Ol > 5 aasets
025 Sl G Oblen gl ol a5 5 AVWS
NUEHA § KRN

oLzl Ly s (g bl slagg oy o e sdle
(B sla oLyl (¢l s MCS Solas 51 05585,
o=l S ediS ealinad Olslew 53 5 K6 55k 4 55 AVWS
Sppsr Ol (e et 555 00 0 dss La I3l
s S s 5L ool ol AVWNS L L
ol 53 Ol)lay o= ,> (Morbidity and mortality)
Olas 53 AVWS o 25 ol = 0338 .(FV) e
L LVAD 57V U wds &)l amm s S5 @ Dl
NS i YL fad ol en 4 Ollen U 0
S IPSUCPRPC < IS | PR A 7S P I TR
e3Y e Lo e WWFIRCO L VWWFIAG o L Ol
R e O Ol 3 (i R R
Osls s 5l ames 53 s VWF (gla o iy il
L 55 o HMWMs

VWF:RCO WWF:AQ J sens 5k 4 Olles ol 3
ol e g s ab clmﬁvWF:CB B)
Ll _del VWWF:CB/Ag 3 VWWF:RCO/AG slacas .55
L ials Ohlean 5 o3 it 4l 2alS cwies &
sliasolis al&alesl g el Les HMWMS Ol i
Ll o oles « HMWMS 0l ol ol ool AVWS
=5 =8 Ol 03 Gl et L SE S
oo (KA FA O OY-0F)3s 5 oy oma
A2 3 AVWS (50 b5 gl sl sl
Aile dies of s 5 WA L oS la s les
Sl o 5158 55 (Noonan syndrome) ol 5 £ 9L

(00 0F)

b ey Y-Y
a5 o i) Yo Y-

«LPDs) 53l a5 sad o luses OV
5l s = =B s J e ((Lymphoproliferative
e i los 15 S s s AVWS 5505



https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY QL:W.JU ;Y e)Lo.f« ‘V' e)}:

SAVWS L L e oY s P

sdaze Sl AVWS L L5 e, Sos NL|
L ol oS sl e 51 08 do)s Jy Lies
SLE ;5 AVWS 5)15 8 ouss dor . ,S e o
— e peal 355 5 el SV Ll el 0 5158
Ale s 3l YN S gles, o Ll SLE
mixed connective tissue )lali 5o dan &b (5 Lo
Ehlers-Danlos ) . sJis-;,Jal 0Lz 5 (disease
antiphospholipid ) JMJM&( £k «(syndromes
ai glastasl L5 54 2> (antibody syndrome
anticoagulants) .
systemic ) ,izw 55 JSCul (Sjogren's syndrome)o S s
=1 (scleroderma) Lo ;s 5 Il L (sclerosis
IO =1 5 (Osteogenesis  Imperfecta) |50 s !
Benign Joint Hypermobility )v.,;u;)_; Pt g3
AVWS slawl fele Olge 4 (g S ¢ s L (Syndrome
(F4 VF-AY) Lo 55158

p oo ((lupus-like

$la o d « MPNs 5 LPDs W 51 e o
SYStemic ) ,—izue gt gisle Galss 5 5e g5 Ale S5
Asle lo s 5 (S mle OV (mastocytosis
G351 5 i S ol (s (S
AWS [ als Ol s a6 S e b 5018 NEC
KAV SCTDNH IR

A2) Sa sl Aol B Sl bl 51 e sdle @
e dins LUl Ol ) ol oS 5 pen 4t (s
bS5 5T P (Sad g S5 35050 3 Ll
S5 (S D) s T B S il
J=lss (S LB) i s sllim 5 S 5L 5
e Ol e 4 La il Sl eslinad 5 S pnes 5
(AV=AF) Ll 55158 AVWS st

oley jaeli =F
sl el bls o AVWWS & pasls plaas
35 L S Gl L 5 se il Glaosasl 5 ane
g Lalil 5 ol S 5 500, 3l O Lasils
2 ol iS5, L Ol Gl il 05051

\FY

e R
s s Slmedly 55 Ly a5 e AVWS
aJsl ;4 b 4 (myeloproliferative neoplasia, MPNs)
i S Slad e 0 WF e Gl s 53
Rl OV Vs si e ol LSy o5 4 asly S
slul o

essential ) P P

R
polycythemia ) |5 otew s 5 (thrombocythemia, ET
chronic ) s she (yo5e o s 3 G en (vera, PV
primary ) 4J ! 3 .5 sl «(myelocytic leukemia, CML
sl glapom ) 53 Wl5s = 5 (myelofibrosis, PM
o= MPNs OLs 53 (PA-VY )l ol Sool=s
(OV) ol ek 2l 5S 4k 5l Sl ET s AVWS

33 e VF 53 AVWS (OLaa 5 (6 a 50 antllae 3
13 S ool (0)) MPN W] 4 Sie [lay VYO
.(ON)

23 Srrst e sla, St as ol Sha Y
Laaallas is ol il odld Cim s o955 4 MPN
5 A2V s (IS et &S Wles S 31
sl 6l el U b 0SB S (100 ox) » /il
bogead 5558 adllas 5 55 (V)Cwl g3 5
L obes Voe o 50 0AAY e o O 5 0,455 05
Slme Sl Sl (S5l gad ok guos 5
(il ed e VAVAEY O EAL LSS bl
S 3 SN ol ey s Se BLS N S
o155 MPN 01l 53 VWF:CB/Ag L VWF:RCo/Ag
5o Sl anlllas s (Jl- ol L (YA s S
A Se Oyl (Median)aile S 3okl QLK
(Y 0=\ Yo/l azals L) SYANL Les AVWS s MPN
S Aoy o Joime B 4 g g g0l pl e (OA) 5
53 e LalSBy (63,508 Lanlis Jan Kool Jul e
ol e BLE b sl bty &Sl (g5 555
e g lac SO (65 SHLS e ls c AVWS (SO
ety (rlpbn ol it aallls ol o5 5
2 sk MPN L edtins s 55 Olog: 45 355 00
V)L s JL e AVWS 5SS (g3 SIS Dl s
(4


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1}364&'%3&2)&1&

STk 5 058 p s

Sk 508 ol 2T 5 Sl g Sl
Sl sasl U asels ayas 5 adsl slalsasl
S
st s i Sl sa i P

a3 3 eslial 3,50 sl (Slal ga Sl os
DS e SIVWD (gl s aS das Slagles AVWS
E o S adlas SO (YA 5, o0
aPTT 5 PT BT 4 sls 0L Yoo A Il s 0,LSan
Ll a3l (M) I i AVWWS o 25 (gl
200,k 50 58 05 5T (FVIIEC) gslin| A 5 5S1 ioin
ol L(VWF:RCO)O::MM) LSS (VWF:AQ)
collagen binding capacity, )O3N 4« VWF JL_a5
LPDs s il 5 (s5lay o3ln 5 ;3 (VWFCB
(YA ) 4Bl halS

Oley 0as Y5 b L adyl slvson 55 2 &
Closure time, ) slsl Ol y L (BT) sy (5 555
i PFA-100 o8 3l eslewl Ly Y5 b (CT
s L L b ol VWRAg CE.A Sy e
VWWFRCO 5 v sums falS Loslad 53 a5 o35 o
WF 45 i gl e &l o3 . VWFICB
j_,udk_, ol el WWF.CB 5 vWF:RCo ko= )
Sl a3 S VWEIAG S8 o 4 o
YA §5 4 A s V3l eSS el VWWF:RCoVWF:Ag
A3l Gl S FVIEC v oS Sle s .ol VWD
(AF)s 5 o SN b 50 aPTT

0551 el (a1 (index) Laxlis s
VWFEAG Lol as o oLl VWWE gla e s
S L A AL YT
o ) WF sl &b b VWFIRCO .S e (5,5 651l
O IS e (g, eslkl S b s SIS
o (g350> L WWFIRCO (035 5T i gladsgosl
Ll 5 s ol a ol s WWF (6,0 Js e S LSS
S 5 351> Sl 0n VWF:AG L VWWF:RCo (b
s AVWS 5 .l | 4y s 35 VWF:RCO/Ag
slasl 5l 55 Sl VWWRRCO/AG 4l 2als
Al e HMWMS Ol L 5 bl 2alS couis g

\FA

G oIl Glaalis (YA OV AY)cus o s
b 5l S5l g5 ilan sdes 5 5b 4 AVWWS Ol ey 53
oA oathe s Ll bl = g la s 5
iy B sdas 5 b 4 Ollas 45 ol opl ol wsly
FRen A0 s el Bl L st ek S
33 Glaa) Solew slaailis 4 (Say L laasl
Srrs 22 L s Sl aale Ol s (8Y)
3y S sasl Sleoa AVWS (gl s glagsgasl
(AF)dzes S, VWD aseis gl eslinl

AT sl slaasl as sl sl 4 b
o5k pd e ey WLk 058 Ol 53 45 U sene
(AVWS 5 VWD) sLoST 5 5l ¢ 55 B3l caw S
Al glaasl S abye ol oo s
o=y dm s |y Ll 50 8 (Solew el Jlaz]
o=l Al AVWS L Lo e ey WD 5
Ol L3 It & ST o 3,5 513 5 e (oles
Sy50 Ll 3l AVWS L Las e s lulid Vs
I ol el (Sae aS o 5,8 13 2 s
sdid oLl D3 5 o3, AVWS L b e i
(YA L

I VWD 5 AVWWS 315l e is (Jls ol b
Me ol AVWS 6 iiSaloyl 405 Solocs 55 & i 3
e oS 5 el b gla ;s « MPDS Ol)ley s
— o Ol 53 AL S SaS W5 e Ol el
e ) el S g0 slalis (S e
slaalld b anle Oy Ohleys o b 5 S o AVWS
JLis as Ol55 (e AVWS bl L a5 e slas sl
(A0)CiS 5 ls b e il

0348 )l s e Ol 51 ol 05,5 33 él)))
Ohles S Al 4> 55 5550 KL AVWS aseis ol
Sl AT s se3l LOT s &S sdass s 5
Dlas 33 5 A3l W L o o I3l 55 5 Jlaz|
sl 4 S AVWS L L e sdda=lbis WM L
YL e Las ola by, s o=l Jlesd
(YAIL LS oo 053l iz ol o (55050 52

9 u.a.?u;.? BL ealae! Sy LsLAQJ_A)T U_AJSJJUCA


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY QL:W.JU ;Y e)Lo.f« ‘V' e)}:

>

YWE gy 0 F=F

C}_k.w S Seilul as su s (518 laaslllas s
S Olgme 4 oS ol Jds 4 WWR-PP) WWF oy s
SSh Sl 8l 5 Cl = das VW s s Sl
AVWS [ 2sll kS o oSaw 05 0L 311, VWWF
VWFPPVWFAG a3l ol 58l s L5 o 35 |
GLaSL il Slho el V) oole Sl 5 &S
53 sl ol sl Lol Lol 31 VWF
3 yd g o3 @A VWD | Ol 51 25,5 15
VWF:PP/AG s s VWWFIPP (¢ So3luil ool sl
Gl 5 355 gad LB 5L VWD 5 AVWS oy aines
gl a5 B Gt 3 Jpens eslind
g SOLSL s b 5me L CISTAVWS s
lea.wo,:::j):) gl p yaseia 0 53 S 5| VWWF
OF XF A4 )l b Ll s

Sase sla iz 121
Sro A i DU LWE oo dse 55585 )
S o SaS VWD ) ¢35 51 AVWS s« HMW
Sl eslizad L 0155 e |, HMWMS _2alS | ol () Y)
il sl plil (55 5 5k 4 (densitometry) (ST 5
3ok 53 035 iy 5 Sl b fy)y ol J-
33 aS cplesdhe s At ot 3 el e
P B PO U IR Ut RPS MR
Cd 3 Al s (preanalytical)élmdig
L isl5S Gb (YA YY) s HMWMS O3S 26,
ot sl gsbal lulis gl oo 51k
Sl Sl al Ly (g n A ss Sraww WWI
(immunostaining) ! 5l K55 5 (535 I
OB s w4 Sa s S S e (V)
Sl ol s 1l S Oy 4 il e a,
Lo Sl 5 Al o i as VW (gl gla g olnial
Cidises SVl (gl ol s 4 olantl S
e A5 SaS 5, VWD I AVWS Gl sl s (U155
L 0blas 53 1350 i HMWMS sl ()2
b S o= 5B 5RCO [ xb ol

V#4

oy VWWF JLasl (WWF:ICB)OSIS oy Jlail o b
55T Ly 5 S o (5,S03lil 1y SO O3S oS
VWF.CB/Ag 4l jials o s .cul LLSI )5 VWF
AEL HMWMS Olosis Uy sl jials Sl &l 5 e
VWFIRCO/AG 453l [alS o o samme 3 (FF V)
L olle oWl Sl L5 VWWFICB/AG L
22 s Jols w1 LSLWWF (65 S
(FOAsl ab 63 5

A 22 AVWS 2550 2 45 o G F el
ol Lol Ml (8 ) 28 3015 5l e
el Sl VAP caddlae ol 3 3L e ISTH Lo s
WA asdlles 5405 55 Hlas 4
el ol =V (G5 plST iy )6 )
3 VWF:RCo/Ag slac..s =Y 3 VWF:CB L VWF:RCo
SVWFRCO 4S (3,055 ;5 */V 3| =S VWF:CB/Ag
3 e (YD lies 2 b L (65,0 CJVWFICB
Ol s as 33 slaslins Yo oA Jlw 55 ISTH azueS
S L AWS asis gl p o500 e o S
QAL i S

i 3l ealial i3 gl S g o 3
VWF:CB 5 vWF:RCo ¥WF:Ag (FVIIL:C) A ;¢S5
S s L e ol sl Lol (S e slgido |
3 o AVWS asts gl A LT Glao s
kB oylys eSS Sl oMo 4 s 2l
AL i el pesl de 51 S0 slao s
point of care testing, )3l 5o 4o slagsasl b law
sleiy .ol e iws ;3 PFA-100 «Las 31 (POCT
s DS 55 5l o Ol 4 O el ol o o
Ol Gl 65l (sl @Lﬁ Lol o3 g rleg;‘ Solew
L VWF:RCO/Ag a4l ialS Cod .l sl 55158
L oo oWl S, 1l s s VWWFICB/Ag
33 sS04 Jols b ST WSL VWF (5 5,18
(LS b (G035

lap s51 5l PlAS s 4S oo Soslsl a oY
= CP)AVWS O b YU s eds S5 e ges
S o5 3l VWD


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

;\y‘gwlw,@)é&

ST L5 058 p ot

1 2 3 4
= L
] &= E :
— | = ]
9 =
- - B =
-
' & =
" . 5 B
— -
= = i
— ~ — P p.
A AVWS AVWS NP
myeloproliferative 19G-MGUS
€ <

4 5 6
1 2 8 4 5 8
N = l ! e,
] o = |
fe - - =
(" .= R=
"y - . el :
ol i —
AVWS =2 28 -
IgM-MGUS VWD VWD NP AVWS

2A 2B cardiovascular

<l

.(normal plasma, NP) —acb sl 45 s0i L amalio 9 2LST 5 (50 dl s 90 93 Ol 55 (6o Do Srowew ¥ S
Cde 4m AVWS - YB 5 YA £ 55 VWD L Sy 8 slag)lann cde 4 AVWS 5 (g e A g Sroven alis -l

Oyl s LasaiS e (Il ol L Lol (residual)
ol foaze WWF @ oS lagsl sl 5 L5 o olulis
Gl 03,8 s 0 1 OF ey o3laS
A pllis BB S 0l b S e e VWF
bl it ke 4 8 S Ol 4 5 Y1 glarms
A4 ) 0)ledzs (g 5Lws il LS 631060 4 e
K\ as
Olaw 5 5 5556 53 WF= 5T gla gl i 5]
oW sl ol S e s AVWS
So a0l plabis 5 wjls 25 (LPDS) 451 ,ad 5 5 i)
O 55 (sl — (pathognomonic) ,—asels (o ;ee
4S by oo b a O Ll VWE 5508 LS
i aa Jaled SR sl STl ) s
5 bagsab BT el dl el bl ol s Ol 5
5 Al slulis AVWS 4 S SCie 55050 do s VY

ed s e DL ) o ste 63 S0 sla S
SRS G0 L LaAD STl s e B 4

06 OA) el o] yon
A 5556 oS lge o S LS an S,

VY-

(YA) MPDs s 4 AVWS (7 MGUS

Ao VS s (Fe)s 55 e i3 CB/AG 5 RCo/Ag
ISl sls anslie b sledly 4sad 53 VWF
Y

dagesl il it F-F

PR JUPIS I SN KUPS S U S Ve NP Wi
WWF clls s ool ol ssl 185500 L AVWS
A oy I b e pasile SSO L b
ol L 0l 5 55 slassl sl pam sy oo
s s eer a5 il el en (63 55 4 S S
A4 0350 plnil AVWS 55150 ans s b @bl
OV ar

Sy Sl edleul 5550 gy o gl
Sty Slallae bl o VWF ade o )ls 50 ol
Sl U jlay sl (mixing studies) b 51
a5l S Bl 4z 3 YV (glos 53 05l ST 5 J gane
S VWFICB 5 VWWF:RCO (¢ So3lasl of Jlss


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY QL:W.JU ;Y e)Lo.f« ‘V' e)}:

>

L ‘)AVWS d‘)@jw‘ubk&_ﬂ): dl_:.d
L Golew addd 5 s S oL, MCS s Ol jle
sl HMWMs oS sl b (5 0 Jse fromw slie
WF (5 S,5LS slacs 51 S (S d 5 My
ke Stk s0 08 LSS b e gl St
Srse s foves s VWWFICB wWF:RCo wWF:Ag

5 sl Lgudl_.iidgL_MlJJ';@pY
o cidete SV 53 AVWS L Las e a2 LT
Vo= Sk 053 olen sl Esl, Jsane b
c;d&n&&b}uéjuﬁ Lf%jjb.l.'o;ﬁmﬁ&
(\"\)&;.wl ol &)lﬁrﬁvlij\ Cj_: 6}—“:‘

Lol e oW as il sl 4 b i es
3 e So3 P e S S s
23 5 Ol OIS e il S a4 e Ll e
el l b 0,8 (s 5 b glailes 4
ML oy o Sy b sz

iobey Oloys o pde 5 Il sladilil 0
Sl 2leST s Sl g 08 Ll glaallls
el al b s LSS odne 55 b 4 Ll
Slaens SN 15 Olslegy 3 6,8 Lol goil
O Kos 5 5s5le 1 5l LS AVWS L LS

(YA)s 5 g slgei S VL o U
o5k Bl g les Sole pl L glasilils
Golome (S 5o lalzd) ble 51 (g5 555 L okes
sl ol pen Jls (g5l 5 (515D leas) (slodns
Sl lasniss s ps Db clap slan oo
SAd Jl LMo Jsens 55 > fos
£ Solem A a4 (Saey AVWWS s L slasilis
e 3 = ol (pl el ol Olesa b 5 501
ol OLass S e 35 5 ST cnlaly a)00
Lol olo b lad o w05 (55050508 5L &0 4l

A

Lol b s il e olay Jols aias Slas
slams 5o LS e plulis LB s ikl Kbl
L edS s LaAD 015 o AVWS Ol 51 oS
Ss m gla bl estinal L 1 013l 5 s
slaasllas 5 RIPA L VWF:CB wWF:RCo wWF:Ag
bl gl db b s S alabid bl glondly
bl A L5 e I de [ SUSS LS
ol iy i o5 e O35 5 b sl 5]
AVWS Ollas 51 maS des s baodiS lee olulid
Sl (i a3l ST 51 5 g (Shins & By,
Ol 5 55 e SLAD 51 s 0diS (oSiats Sl (e
ot O3 Ol 31 VW (g3nsSt as ol
J=B oSS slaami s (555 a5 O Ll o
OV A AV sl asls  Saus e 3 (58050

S S B Lagssln STy 1 0558
Slr 3 o S 50525 S Ja 5 JU IS 55
Sl Fr Grmed Sl Lon Joee AWWS (2 lS
3 dades S5 pLal gla oSiaS W L ook )l
SoS L oSl S Lpd o5 el e b
b oSS liacd b (Ssd sl 2 s bl >~
S edd (b ome [V ) S s 3 4
) VWF a0 g foate slacssb 5T 51 (6 5 s i
& ok g fhate Ol 5 5 Lagsl S o bl
Sl ¥l s 55 5 LPDs Olylew s VWF
oLl ELISA L 15 ol 015 o 5 0t 5,158
Sl (5w lilial G5l s S5 L a5 S
el S5 4 p3Y L e es 53 WO Ll (g
S5 055 0551 sl Ly Sl Gie WF oS
sl gl o o5 sl Ole 40 a5 <l ABO
sy 4S pl s 4y 555 eslinal ELISA > WAD 5
L 228 3l e gl o 15 e Lo ST 5
S W Sl s ol a5 015 o oI
el Bl i8S Sl lad sk ps el S S s
LA XA 00)s S eslanal Gy Ol gie

au LS AVWS ek i3 oS cldls bl uol
Olge as 3,l0 VU 53 ol 4z (sla eyl ann j5 oS


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1}364&'%3&2)&1&

STk 5 058 p s

s e Sl sl 5 ol KL
SIS 3l 4zl s L oLl de 51 lenlbl
Y OV S b sy A sl =l 5 s ek
(Y4 X

SAVWS o i ol o A il slag sl
Solow S o3l 3 opl Pl e OLSS SO VWD
ARELST slaal 4 Sles AVWS L Lo o gl
il 0l 5058 ol s slgly Hlen L
et S 13 L AVWS asis bl a4 b
e AVWS o 25 gl sla 5 b =50 58S
sl

asles 5 Ol b anse )b dt 4S5 s il
ity Lo b e SN i B Al S e
= B slales 5550 53 03s 4 Syl LS 13
e Ll (6ol el ) T Az ps (S5 Al 35 0
5 e S sles OWS Ul S S es
st Jl e s ate LSk a4 b els
= O POt 5 o 0S5 S0s8 S e dle
bt 5 dl i 5 5 e 1l5 e (CBC)
S sles S Ko 5 JUIS 5 e b S 5e8
(YF YA OV s KaS

& oo i

AVWS L L o glag los (38 @ axy b
LS slor o5is 4 (sl (raasite oa Sl 05
iy il asiie ooa 5 b raasiie
A AVWS 55050 Ll axdls (las ol & losus
O N ST ITI BT VIR TR WY | ESpOZYC SN i S VUM LS SOV
SV oy jo ALl slaasly 1l Olslacy
SrAs> e ami)l ol en 4 W)W 5 5B
Sl dlsf s Solsls @l b len 55 iy
oAl cpl il 55 e aeo 5 AVWS L Lg e VDL
Ao U L aes S s ol Sl flfi-ﬁf)
30 AVWS e 1 |y S L Solpls e

\YY

L adaly 5o sdste laaalllas bl 555 b odl> (]
AVWS 5 Oleys Ly e Ol oSoborr S35 5L
Sl Gl S5 Ol soban Gt Kiles
=i Jandly g at el skl BL 055 (e
Oleys )l sy Sola S e sl salsd
s 4 (ol 4 ai Glans sl e
el U S sS  ( Sless et kS 5l S5, S
vavle ) 8 aoe s sl b ol ol Sl
Ll o 8 slaam ys 2 Ol)ley s (replacement
o=l Lol s Olas 51 o855 55 (935 4 e
Sl 5o i GBse b 5 p L OLGl dden WL
L dle 0lays il e o & LaOleys ol oS
Srrr VL 55, 0 58 4 WWF 5508 C’;’L.p\ RV
ol 3 S Oleys LOT L s (S sk anb 8
Sl slro BLuS (s poes diile Sloss glaay S
5556 (WWF BL)CS 55 A 5555 slas 5LuS WWF
55 e 5l 5 IVAIG PV oS 5 55 V
el gayls 5 sle bl a4 il e télj,a NELBE
S e Sl Sloys 5 Sy, Sl i Ll CAVWS
oL 53 Sy Ol o L s ol e s
A0 03Y Olilas 3 ol slaiss 3l alinad

OA YO YA

e
Solas 45 355 5 gl dalpd bl ol (S
e Ll ol mllsb et S LSt 508
S ol Golew SO #Bl5 52 AVWS S 550 wiS ol
U PPN UL § B D S S
ol g Ol amolal s b (underdiagnosed)
i3 oo s (misdiagnosed) s 5 e oluls
Solbo STy 0l s e 2SS AVWS
AVWWS 31 3l jaseis Jy cul lsds 5 5800 plon
Gar g b olen Sobdr J8A o5 s 4 SOl VWD
PO IC AR -C'—"‘"p—é"d"\—‘)-’ 5, S, s sl
3 sl e glaa Bl 4 LS CAVWS L


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY L}L“....:U ;Y e)Lo.f« ‘V' e)}:

>

10-

11-

12-

13-

14-

15-

16-

17-

References:

von Willebrand EA. Hereditary pseudohaemophilia.
Haemophilia 1999; 5(3): 223-31.

Kreuz W. von Willebrand’s disease: from discovery to
therapy - milestones in the last 25 years. Haemophilia
2008, 14: 1-2.

Goodeve AC. The genetic basis of von Willebrand
disease. Blood Rev 2010; 24(3): 123-34.

De Meyer SF, De Maeyer B, Deckmyn H,
Vanhoorelbeke K. von Willebrand Factor: Drug and
Drug Target. Cardiovasc Hematol Disord Drug Targets
2009; 9(1): 9-20.

Leebeck FWG, Eikenboom CJ. von Willebrand’s
Disease. N Engl J Med 2016; 375: 2067-80.

Baronciani L, Peake I, Schneppenheim R, Goodeve A,
Ahmadinejad M, Badiee Z, et al. Genotypes of
European and lIranian patients with type 3 von
Willebrand disease enrolled in 3WINTERS-IPS. Blood
Adv 2021; 5(15): 2987-3001.

Lenting PJ, Casari C, Christophe OD, Denis CV. von
Willebrand factor: the old, the new and the unknown. J
Thromb Haemost 2012; 10(12): 2428-37.

Kubo M, Sakai K, Hayakawa M, Kashiwagi H, Yagi H,
Seki Y, et al. Increased cleavage of von Willebrand
factor by ADAMTS13 may contribute strongly to
acquired von Willebrand syndrome development in
patients with essential thrombocythemia. J Thromb
Haemost 2022; 20(7): 1589-98.

Lynch CJ, Cawte AD, Millar CM, Rueda D, Lane DA.
A common mechanism by which type 2A von
Willebrand disease mutations enhance ADAMTS13
proteolysis revealed with a von Willebrand factor A2
domain FRET construct. PLoS One 2017; 12(11):
€0188405.

Stockschlaeder M, Schneppenheim R, Budde U.
Update on von Willebrand factor multimers: focus on
high- molecular- weight multimers and their role in
hemostasis. Blood Coagul Fibrinolysis 2014; 25(3):
206-16.

Levy GG, Motto DG, Ginsburg D. ADAMTS13 turns
3. Blood 2005; 106(1); 11-7.

Avdonin PP, Tsvetaeva NV, Goncharov NV, Rybakova
EY, Trufanov SK, Tsitrina AA, Avdonin PV. Von
Willebrand Factor in Health and Disease. Biochem
Moscow Suppl Ser A 2021; 15: 201-18.

Wagner DD. Cell biology of von Willebrand factor.
Annu Rev Cell Biol 1990; 6: 217-46.

Pagliari MT, Rosendaal FR, Ahmadinejad M, Badiee
Z, Baghaipour MR, Baronciani L, et al. von Willebrand
factor propeptide and pathophysiological mechanisms
in European and Iranian patients with type 3 von
Willebrand disease enrolled in the 3WINTERS-IPS
study. J Thromb Haemost 2022; 20(5): 1106-14.
Seidizadeh O, Ahmadinejad M, Homayoun S,
Mannucci PM, Peyvandi F. von Willebrand disease
combined with coagulation defects in Iran. Blood
Transfus 2021; 19(5): 428-34.

Mancuso DJ, Tuley EA, Westfield LA, Worrall NK,
Shelton-Inloes BB, Sorace JM, et al. Structure of the
gene for human von Willebrand factor. J Biol Chem
1989; 264(33): 19514-27.

Bowman M, Hopman WM, Rapson D, Lillicrap D,

VY

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

James P. The prevalence of symptomatic von
Willebrand disease in primary care practice. J Thromb
Haemost 2010; 8(1): 213-6.

Leebeek FWG, Susen S. von Willebrand disease:
Clinical conundrums. Haemophilia 2018; 24(6): 37-43.
Moonla C, Akkawat B, Kittikalayawong Y, Sukperm
A, Meesanun M, Uaprasert N, et al. Bleeding
Symptoms and von Willebrand Factor Levels: 30-Year
Experience in a Tertiary Care Center. Clin Appl
Thromb Hemost 2019; 25: 1-8.

Morgan G, Brighton S, Laffan M, Goudemand J,
Franks B, Finnegan A. The Cost of von Willebrand
Disease in Europe: The CVESS Study. Clin Appl
Thromb Hemost 2022; 28: 1-10.

Echahdi H, El Hasbaoui B, El Khorassani M, Agadr A,
Khattab M. von Willebrand's disease: case report and
review of literature. Pan Afr Med J 2017; 27: 147.
Roberts JC, V H Flood VH. Laboratory diagnosis of
von Willebrand disease. Int J Lab Hematol 2015;
37(1): 11-7.

Ng C, Motto DG, Di Paola J. Diagnostic approach to
von Willebrand disease. Blood 2015; 125(13): 2029-
37.

James PD, Connell NT, Ameer B, Di Paola J,
Eikenboom J, Giraud N, et al. ASH ISTH NHF WFH
2021 guidelines on the diagnosis of von Willebrand
disease. Blood Adv 2021; 5(1): 280-300.

Sharma R, Flood VH. Advances in the diagnosis and
treatment of von Willebrand disease. Blood 2017,
130(22): 2386-91.

Favaloro EJ. Diagnosing von Willebrand Disease: A
Short History of Laboratory Milestones and
Innovations, Plus Current Status, Challenges, and
Solutions. Semin Thromb Hemost 2014; 40: 551-70.
Seidi Zadeh O, Ahmadinejad M, Amoohossein B,
Homayoun S. Are Iranian patients with von Willebrand
disease type 2N properly differentiated from
hemophilia A and do they receive appropriate
treatment? Blood Coagul Fibrinolysis 2020; 31(6):
382-6.

Tiede A, Rand JH, Budde U, Ganser A, Federici AB.
How | treat the acquired von Willebrand syndrome.
Blood 2011; 117(25): 6777-85.

Federici AB, Rand JH, Bucciarelli P, Budde U, van
Genderen PJJ, Mohri H, et al. Acquired von
Willebrand syndrome: data from an international
registry. Thromb Haemost 2000; 84(2): 345-9.

Tiede A, Priesack J, Werwitzke S, Bohlmann K,
Oortwijn B, Lenting P, et al. Diagnostic workup of
patients with acquired von Willebrand syndrome: a
retrospective single-centre cohort study. J Thromb
Haemost 2008; 6(4): 569-76.

Simone JV, Cornet JA, Abildgaard CF. Acquired von
Willebrand’s  syndrome  in  systemic  lupus
erythematosus. Blood 1968; 31(6): 806-12.

Ingram GlI, Kingston PJ, Leslie J, Bowie EJ. Four cases
of acquired von Willebrand's syndrome. Br J Haematol
1971; 21(2): 189-99.

Budde U, Bergmann F, Michiels JJ. Acquired von
Willebrand syndrome: experience from 2 years in a
single laboratory compared with data from the


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1;.3&.,\0'};:»)&2)&51&

STk 5 058 p s

34-

38-

39-

40-

41-

42-

43-

44-

45-

47-

48-

49-

literature and an international registry. Semin Thromb
Hemost 2002; 28(2): 227-38.

Federici AB. Acquired von Willebrand syndrome: an
underdiagnosed and misdiagnosed bleeding
complication in patients with lymphoproliferative and
myeloproliferative disorders. Semin Hematol 2006;
43(1, Suppl 1): S48-S58.

Kumar S, Pruthi RK, William L, Nichols WL.
Acquired von Willebrand’s Syndrome: A Single
Institution Experience. Am J Hematol 2003; 72(4):
243-7.

Kumar S, Pruthi RK, Nichols W. Acquired von
Willebrand disease. Mayo Clin Proc 2002; 77(2): 181-
7.

Petricevic M, Knezevic J, Samoukovic G, Bradaric B,
Safradin I, Mestrovic M, et al. Diagnosis and
Management of Acquired von Willebrand Disease in
Heart Disease: A Review of the Literature. Thorac
Cardiovasc Surg 2020; 68(3): 200-11.

De Larochelliére H, Puri R, Eikelboom JW, Rodés-
Cabau J. Blood Disorders in Patients Undergoing
Transcatheter Aortic Valve Replacement: A Review.
JACC Cardiovasc Interv 2019; 12(1): 1-11.
Schlagenhauf A, Kalbhenn J, Geisen U, Beyersdorf F,
Zieger B. Acquired von Willebrand Syndrome and
Platelet Function Defects during Extracorporeal Life
Support (Mechanical Circulatory Support).
Hamostaseologie 2020; 40(2): 221-5.

Thomas J, Kostousov V, Teruya J. Bleeding and
thrombotic complications in the use of extracorporeal
membrane oxygenation. Semin Thromb Hemost 2018;
44(1): 20-9.

Icheva V, Ebert J, Budde U, Wiegand G, Schober S,
Engel J, et al. Perioperative diagnosis and impact of
acquired von Willebrand syndrome in infants with
congenital heart disease. Blood 2023; 141(1): 102-10.
Shetty S, Kasatkar P, Ghosh K. Pathophysiology of
acquired von Willebrand disease: a concise review. Eur
J Haematol 2011; 87: 99-106.

Cuker A, Connors JM, Katz JT, Levy BD, Loscalzo J.
Clinical problem-solving. A bloody mystery. N Engl J
Med 2009; 361(19): 1887-94.

Leebeek FWG. New Developments in Diagnosis and
Management of Acquired Hemophilia and Acquired
von Willebrand Syndrome. Hemasphere 2021; 5(6):
e586.

Ichinose A, Osaki T, Souri M, Favaloro EJ. A Review
of Autoimmune Acquired von Willebrand Factor
Deficiency in Japan. Semin Thromb Hemost 2022;
48(8): 911-25.

Kasatkar P, Ghosh K, Shetty S. Acquired von
Willebrand ~ syndrome: A rare  disorder of
heterogeneous etiology. J Postgrad Med 2013; 59(2):
98-101.

Denis CV, Susen S, Lenting PJ. von Willebrand
disease: what does the future hold? Blood 2021;
137(17): 2299-306.

Vincentelli A, Susen S, Le Tourneau T, Six I, Fabre O,
Juthier F, et al. Acquired von Willebrand syndrome in
aortic stenosis. N Engl J Med 2003; 349(4): 343-9.
Tanaka H, Nagai Y, Kuwabara C, Shimizu R, Umeki
A, Yamamoto T. Acquired von Willebrand Syndrome
due to Aortic Valve Stenosis in a Case with

V¥

50-

51-

52-

54-

55-

56-

57-

58-

60-

61-

63-

Antiphospholipid Antibody. Intern Med 2018, 57:
1641-4.

Meyer AL, Malehsa D, Bara C, Budde U, Slaughter
MS, Haverich A, et al. Acquired von Willebrand
syndrome in patients with an axial flow left ventricular
assist device. Circ Heart Fail 2010; 3(6): 675-81.
Muslem R, Caliskan K, Leebeek FWG. Acquired
coagulopathy in patients with left ventricular assist
devices. J Thromb Haemost 2018; 16: 429-40.

Geisen U, Heilmann C, Beyersdorf F, Benk C,
Berchtold-Herz M, Schlensak C, et al. Nonsurgical
bleeding in patients with ventricular assist devices
could be explained by acquired von Willebrand
disease. Eur J Cardiothorac Surg 2008; 33(4): 679-84.
Uriel N, Pak SW, Jorde UP, Jude B, Susen S,
Vincentelli A, et al. Acquired von Willebrand
syndrome after continuous-flow mechanical device
support contributes to a high prevalence of bleeding
during long-term support and at the time of
transplantation. J Am Coll Cardiol 2010; 56(15): 1207-
13.

Horiuchi H, Doman T, Kokame K, Saiki Y, Matsumoto
M. Acquired von Willebrand Syndrome Associated
with Cardiovascular Diseases. J Atheroscler Thromb
2019; 26(4): 303-14.

Witt DR, McGillivray BC, Allanson JE, Hughes HE,
Hathaway WE, Zipursky A, Hall JG. Bleeding
diathesis in Noonan syndrome: a common association.
Am J Med Genet 1988; 31(2): 305-17.

Wiegand G, Hofbeck M, Zenker M, Budde U, Rauch
R. Bleeding diathesis in Noonan syndrome: is acquired
von Willebrand syndrome the clue? Thromb Res 2012;
130(5): e251-4.

Franchini M, Mannucci PM. Acquired von Willebrand
syndrome: focused for hematologists. Haematologica
2020; 105(8): 2032-7.

Mohri H, Motomura S, Kanamori H, Matsuzaki M,
Watanabe S, Maruta A, et al. Clinical significance of
inhibitors in acquired von Willebrand syndrome. Blood
1998; 91(10): 3623-9.

Dicke C, Schneppenheim S, Holstein K, Spath B,
Bokemeyer C, Dittmer R, et al. Distinct mechanisms
account for acquired von Willebrand syndrome in
plasma cell dyscrasias. Ann Hematol 2016; 95(6): 945-
57.

Djunic I, Elezovic I, llic V, Tomin D, Suvajdzic-
Vukovic N, Bila J, et al. Acquired von Willebrand
syndrome in multiple myeloma. Hematology 2011,
16(4): 209-12.

Shah CP, Delaune J, Mandernach MW. Acquired von
Willebrand syndrome in association with multiple
myeloma: remission after stem cell transplant. BMJ
Case Rep 2021; 14(1): e239053.

Mayne ES, Tait M, Jacobson BF, Pillay E, Louw SJ.
Combination of acquired von Willebrand syndrome
(AVWS) and Glanzmann thrombasthenia in
monoclonal gammopathy of uncertain significance
(MGUS), a case report. Thromb J 2018; 16: 30.
Innocenti I, Morelli F, Autore F, Tomasso A, Corbingi
A, Bellesi S, et al. Remission of acquired von
Willebrand syndrome in a patient with chronic
lymphocytic leukemia treated with venetoclax. Leuk
Lymphoma 2019; 60(12): 3078-80.


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

VEeY L}L“....:U ;Y e)Lo.f« ‘V' e)}:

>

64-

65-

66-

67-

68-

69-

70-

71-

72-

73-

74-

75-

76-

77-

Hegerova L, He F, Zantek ND, Vercellotti GM, Holtan
SG, Reding MT. Reversal of acquired von Willebrand
syndrome with allogeneic stem cell transplant for
chronic lymphocytic leukemia. Blood Cells Mol Dis
2019; 77: 109-12.

Wolfe Z, Lash B. Acquired von Willebrand Syndrome
in IgM Monoclonal Gammopathy as the Presentation
of Lymphoplasmacytic Lymphoma. Case Rep Hematol
2017; 2017: 9862620.

Qamar H, Lee A, Valentine K, Skeith L, Jimenez-
Zepeda VH. Acquired von Willebrand Syndrome
Associated to Secondary IgM MGUS Emerging after
Autologous Stem Cell Transplantation for AL
Amyloidosis. Mediterr J Hematol Infect Dis 2017;
9(1): e2017034.

Trotti C, Sant'Antonio E, Vanni D, Casetti IC, Borsani
O, Pietra D, et al. Acquired von Willebrand syndrome
in  myeloproliferative neoplasms with  extreme
thrombocytosis. Hematol Oncol 2021; 39(4): 589-92.
Janjetovic S, Rolling CC, Budde U, Schneppenhem S,
Schafhausen P, Peters MC, et al. Evaluation of
different diagnostic tools for detection of acquired von
Willebrand syndrome in patients with polycythemia
vera or essential thrombocythemia. Thromb Res 2022;
218: 35-43.

Rottenstreich A, Kleinstern G, Krichevsky S, Varon D,
Lavie D, Kalish Y. Factors related to the development
of acquired von Willebrand syndrome in patients with
essential thrombocythemia and polycythemia vera. Eur
J Intern Med 2017; 41: 49-54.

Knofler R, Lange BS, Paul F, Tiebel O, Suttorp M.
Bleeding signs due to acquired von Willebrand
syndrome at diagnosis of chronic myeloid leukaemia in
children. Br J Haematol 2020; 188(5): 701-6.

Mital A, Prejzner W, Hellmann A. Acquired von
Willebrand  Syndrome During the Course of
Myelofibrosis: Analysis of 32 Cases. Adv Clin Exp
Med 2015; 24(6): 1001-6.

Fukatsu M, Ohkawara H, Takahashi H, Mori H,
Yaginuma M, Endo M, et al. A Case of Acquired von
Willebrand  Syndrome  Complicated by Acute
Myelomonocytic Leukemia. Case Rep Oncol 2021;
14(2): 1152-8.

Stein BL, Martin K. From Budd-Chiari syndrome to
acquired von Willebrand syndrome: thrombosis and
bleeding complications in the myeloproliferative
neoplasms. Blood 2019; 134(22): 1902-11.

Stufano S, Baronciani L, Biguzzi E, Cozzi G, Colpani
P, Chisini M, Peyvandi F. Severe acquired von
Willebrand syndrome secondary to systemic lupus
erythematosus. Haemophilia 2019; 25(1): e30-e32.
Alam ST, Alexis K, Sridharan A, Strakhan M, Elrafei
T, Gralla RJ, Reed LJ. Acquired Von Willebrand's
Syndrome in Systemic Lupus Erythematosus. Case Rep
Hematol 2014; 2014: 208597.

Cao XY, Li MT, Zhang X, Zhao Y, Zeng XF, Zhang
FC, et al. Characteristics of Acquired Inhibitors to
Factor VIII and VVon Willebrand Factor Secondary to
Systemic Lupus Erythematosus: Experiences From a
Chinese Tertiary Medical Center. J Clin Rheumatol
2021; 27(5): 201-5.

Hernandez-Gilsoul T, Atisha-Fregoso Y, Vargas-Ruiz
AG, Rivero-Sigarroa E, Dominguez-Cherit G,

VYo

79-

80-

81-

82-

83-

85-

86-

87-

88-

89-

90-

Namendys-Silva  SA.  Pulmonary  hypertension
secondary to hyperviscosity in a patient with
rheumatoid arthritis and acquired von Willebrand
disease: a case report. J Med Case Rep 2013; 7: 232.
Yoshida H, Arai K, Wakashin M. Development of
acquired von Willebrand's disease after mixed
connective tissue disease. Am J Med 1988; 85(3): 445-
6.

Ott HW, Perkhofer S, Coucke PJ, de Paepe A, Spannag
M. Identification of von Willebrand disease type 1 in a
patient with Ehlers-Danlos syndrome classic type.
Haemophilia 2016; 22(4): e309-11.

Jackson SC, Odiaman L, Card RT, van der Bom JG,
Poon MC. Suspected collagen disorders in the bleeding
disorder clinic: a case-control study. Haemophilia
2013; 19(2): 246-50.

Hanley D, Arkel YS, Lynch J, Kamiyama M. Acquired
von Willebrand's syndrome in association with a lupus-
like anticoagulant  corrected by intravenous
immunoglobulin. Am J Hematol 1994; 46(2): 141-6.
Pardos-Gea J, Martinez F, Abrisqueta P, Santamaria A,
Bosch F. Acquired von Willebrand syndrome in a
patient with small lymphocytic lymphoma and
Sjogren's syndrome: which associated condition should
be prioritized? Blood Coagul Fibrinolysis 2019; 30(5):
239-42.

Korsten P, Wallbach M, Binder C. Type 2A von
Willebrand disease and systemic sclerosis: Vonicog
alfa reduced gastrointestinal bleeding. Res Pract
Thromb Haemost 2020; 4(7): 1230-4.

Baxter PA, Nuchtern JG, Guillerman RP, Mahoney
DH, Teruya J, Chintagumpala M, Yee DL. Acquired
von Willebrand syndrome and Wilms tumor: not
always benign. Pediatr Blood Cancer 2009; 52(3): 392-
4.

Mital A, Prejzner W, Hellmann A. Acquired von
Willebrand syndrome during systemic mastocytosis: an
analysis of 21 cases. Pol Arch Intern Med 2018;
128(7): 491-3.

Stuijver DJF, Piantanida E, van Zaane B, Galli L,

Romualdi E, Tanda ML, et al. Acquired von
Willebrand  syndrome in patients with overt
hypothyroidism: ~a  prospective  cohort  study.

Haemophilia 2014; 20(3): 326-32.

Flot C, Oliver I, Caron P, Savagner F, Tauber M,
Claeyssens S, Edouard T. Acquired von Willebrand's
syndrome caused by primary hypothyroidism in a 5-
year-old girl. J Pediatr Endocrinol Metab 2019; 32(11):
1295-8.

Casonato A, Pontara E, Vertolli UP, Steffan A, Durante
C, De Marco L, et al. Plasma and platelet von
Willebrand factor abnormalities in patients with
uremia: lack of correlation with uremic bleeding. Clin
Appl Thromb Hemost 2001; 7(2): 81-6.

Mitrovic M, Elezovic |, Miljic P, Suvajdzic N.
Acquired von Willebrand syndrome in patients with
Gaucher disease. Blood Cells Mol Dis 2014; 52(4):
205-7.

Prochorec-Sobieszek M, Windyga J, Maryniak RK,
Misiak A, Szczepanik A. Angiodysplasia as a cause of
recurrent bleeding from the small bowel in patients
with von Willebrand disease. Report of 4 patients. Pol J
Pathol 2004; 55(4): 173-6.


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

:1;.3&.,\0'};:»)&2)&51&

STk 5 058 p s

91-

93-

94-

95-

98-

99-

Eberl W, Budde U, Bentele K, Christen HJ, Knapp R,
Mey A, Schneppenheim R. Acquired von Willebrand
syndrome as side effect of valproic acid therapy in
children is rare. Hamostaseologie 2009; 29(2): 137-42.
Jonville-Béra AP, Autret-Leca E, Gruel Y. Acquired
type | von Willebrand's disease associated with highly
substituted hydroxyethyl starch. N Engl J Med 2001,
345(8): 622-3.

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(2): 401-36.

Federici AB. Acquired von Willebrand syndrome: is it
an extremely rare disorder or do we see only the tip of
the iceberg? J Thromb Haemost 2008; 6(4): 565-8.
Magyari F, Kracské B, Bedekovics J, Bereczky Z, 1llés
A, Schlammadinger A. Differential diagnostic and
treatment difficulties in a patient with acquired von
Willebrand syndrome. Hematology 2021; 26(1): 301-4.
Favaloro EJ, Facey D, Grispo L. Laboratory
assessment of von Willebrand factor. Use of different
assays can influence the diagnosis of von Willebrand's
disease, dependent on differing sensitivity of sample
preparation and differential recognition of high
molecular weight VWF forms. Am J Clin Pathol 1995;
104(3): 264-71.

Budde U, Pieconka A, Will K, Schneppenheim R.
Laboratory testing for wvon Willebrand disease:
contribution of multimer analysis to diagnosis and
classification. Semin Thromb Hemost 2006; 32(5):
514-21.

Federici AB, Rand JH, Bucciarelli P, Budde U, van
Genderen PJ, Mohri H, et al. On behalf of the
Subcommittee on von Willebrand Factor of the
Scientific and Standardization Committee of the
International Society on Thrombosis and Haemostasis:
Scientific and Standardization Committee
Communication. Scientific Report of the Registry on
Acquired von Willebrand Syndrome:
Recommendations for Diagnosis and Management.
Posted on ISTH Website 2 November, 2000. Available
from:  http://www.  med.unc.  edul/isth/  ssc/
communications/ von_willebrand/vwf.htm; accessed 30
January 2008.

Eikenboom J, Federici AB, Dirven RJ, Castaman G,
Rodeghiero F, Budde U, et al. MCMDM-1VWD Study
Group. VWF propeptide and ratios between VWF,
VWEF propeptide, and FVIII in the characterization of
type 1 von Willebrand disease. Blood 2013; 121(12):
2336-9.

100- Lee A, Sinclair G, Valentine K, James P, Poon MC.

\V#

101-

102-

103-

104-

105-

106-

107-

108-

109-

110-

Acquired von Willebrand syndrome: von Willebrand
factor propeptide to von Willebrand factor antigen ratio
predicts remission status. Blood 2014; 124(5): e1-3.
van Genderen PJ, Boertjes RC, van Mourik JA.
Quantitative analysis of von Willebrand factor and its
propeptide in plasma in acquired von Willebrand
syndrome. Thromb Haemost 1998; 80(3): 495-8.
Mannucci PM. New therapies for von Willebrand
disease. Blood Adv 2019; 3(21): 3481-7.

Budde U, Schneppenheim R, Eikenboom J, Goodeve
A, Will K, Drewke E, et al. Detailed von Willebrand
factor multimer analysis in patients with von
Willebrand disease in the European study, molecular
and clinical markers for the diagnosis and management
of type 1 von Willebrand disease (MCMDM-1VWD). J
Thromb Haemost 2008; 6(5): 762-71.

Michiels JJ, Berneman Z, Gadisseur A, van der
Planken M, Schroyens W, Ulrich Budde U, van Vliet
HHDM. Immune-mediated etiology of acquired von
Willebrand syndrome in systemic lupus erythematosus
and in benign monoclonal gammopathy: therapeutic
implications. Semin Thromb Hemost 2006; 32(6): 577-
88.

Siaka C, Rugeri L, Caron C, Goudemand J. A new
ELISA assay for diagnosis of acquired von Willebrand
syndrome. Haemophilia 2003; 9(3): 303-8

van Genderen PJ, Vink T, Michiels JJ, van’t Veer MB,
Sixma JJ, van Vliet HH. Acquired von Willebrand
disease caused by an autoantibody selectively
inhibiting the binding of von Willebrand factor to
collagen. Blood 1994; 84: 3378-84.

Mohri H, Tanabe J, OhtsukaM, Yoshida M, Motomura
S, Nishida S, et al. Acquired von Willebrand disease
associated with multiple myeloma; characterization of
an inhibitor to von Willebrand factor. Blood Coagul
Fibrinolysis 1995; 6(6): 561-6.

Heilmann C, Geisen U, Beyersdorf F, Nakamura L,
Trummer G, Berchtold-Herz M, et al. Acquired VVon
Willebrand syndrome is an early-onset problem in
ventricular assist device patients. Eur J Cardiothorac
Surg 2011; 40(6): 1328-33.

Sampson B, Anderson DR, Dugal M, Ing VW, Zayed
E. Acquired type 2a von Willebrand's disease: response
to immunoglobulin infusion. Haemostasis 1997; 27(6):
286-9.

Stufano F, Boscarino M, Bucciarelli P, Baronciani L,
Maino A, Cozzi G, Peyvandi F. Evaluation of the
Utility of von Willebrand Factor Propeptide in the
Differential Diagnosis of von Willebrand Disease and
Acquired von Willebrand Syndrome. Semin Thromb
Hemost 2019; 45(1): 36-42.


https://bloodjournal.ir/article-1-1478-en.html

[ Downloaded from bloodjournal.ir on 2026-01-30 ]

Sci J Iran Blood Transfus Organ 2023;20 (2): 155-177

Review Article
Acquired von Willebrand Syndrome

Rajabi A.', Ahmadinejad M.

'Blood Transfusion Research Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran

Abstract

Background and Objectives

Although von Willebrand's disease (VWD) is the most common hereditary bleeding disorder in
the world, the acquired type of the disease (acquired von Willebrand’s syndrome, AvWS)
which is seen in some conditions, is less common. Cardiovascular diseases, use of cardiac
assistive devices, lymphoproliferative and myeloproliferative disorders are among the most
common disorders associated with AvWSs. Despite its low prevalence, AvVWS is known as a
clinically important bleeding disorder.

Materials and Methods

Considering the importance of the disease, we aimed to investigate and review the disease
condition, diagnostic pattern and its clinical and laboratory findings from the disease discovery
to the present time by referring to 110 related articles in PubMed, Medline, Scopus and Google
Scholar databases.

Results

Clinical and laboratory findings in AvWS and VWD are often similar. So, it can be difficult to
distinguish between the two conditions. However, performing screening tests prior to any
clinical interventions with a high risk of bleeding, such as surgery, in any individual with an
AvWs-associated disorder can greatly facilitate the diagnosis of the disease. Furthermore, a
distinction clue between AVWS and VWD is the late onset of AVWS without any previous
family and personal history of bleeding.

Conclusions

According to published reports, AVWS has been considered as an uncommon disorder. But it
seems that its actual prevalence is not rare and compared to what was previously thought, its
prevalence is increasing at least in certain groups of patients, due to awareness of specialists
especially hemaologists and cardiologists.
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