AlzE 3. = ) TE 2 L%

LEfVAROBRIL, BRPERS & OBREROKEE, EhohELSEIC L CHET
B, UTiE, LEENENTHD Z L ERTOT, BROBERCHIEOERZHRIT
BUENRDHDL,

1) BEM:Mm  BEARER S 0 okmE GEE) 18Rl

2) RMHERITH ST Hb LULARE, HEWVET

3) BB CEERN. #2F BRENEhoY 4 X8R

4) BIREMIBIREN 48 BEMIE (AL 1 24 BERIE) LR A ML OFEHL

5) LWMBEPICBINLTH LB ~Hih

6) MR b5 MBI b 5 EE OB

7) fEEEERLR LTS BEROEELE RSO MM FHEE 2010 K
(Bleeding Assessment Tool ver. 2010) @ BAZEM (JBAT ; M 2) T
Hifix=7 (BS) b s vz hEL

MR R e = 2 — S OB (BARR) ¢

RS DR FXII/13:Act FXI11/13:Agn
6 » A LN @A BH

6~12 » B 2,3 5 A% 2,35 A8
12 AL E* 6 AH 6 & Af

Y BEERIAE T D




T R 72 (R 7R B 00 1 e 48 o M Bk R T 2
T O RARDEEM OER] BEDE LD ; £k 2

# R von Willebrand fEEH (Acquired von Willebrand Syndrome; AVWS)
D E*?ﬁﬁﬁ?ﬁﬁﬂ( k2013 (M EEREERARRR) 201 : BEE
£ NP RBOBRYCHRBILZL)

2]

AVWS 13, SR ERERSESICEE LTES 5 von Willebrand FTVWE)
DEFRMERRICESEBTH Y, BEED von Willebrand 5 (VWD) Il
HREER A LS,

(D) SELERES - HE (B1) OREEE EEET. BBk 2L 0B
FRTUHE, MR~ VWF IEHE T 0 Rh I & B2 088 2 KB LT, AVWS
DEEFRERIIBOTEE TH D,

(2) EFNL, BrOEEEOHMEREZERBIE LY, BELORFOZER L
V3B,

(3) Bpx, RN (RETH) OEFALHRESLTWAER, EfLLIHEELRET
BRETHB 2,

%T@%@ku?é'{@f‘{i Tit, AVWS #BETHRETH S :

1) BFw3 Li-HnERSSH S ;

(2) VWD OFEENE ;

(3) HmMEROEFENED, BICBED DA (FERRIMEEH ) (-7
HEE

(4) BHRBETVWFBEEDRTA—FZ—DRERDHD

l«

[6) tHﬂ'nE#FEI EEHDVITIER

(2) APTT; EEHHVIIER (Piik, PRIBERETEC L > WERELE
APTT 7 FVIIU8:C DET & bR WER b H D)

(8) i hiRsk s EE. B, HB5\V\ il

(4) FVIIUS L~ KT H B WIEEH

(5) VWTF:Ag & VWFRCo L~ ; 388, B& & biEd (g, LBk XREOH 5
EFID L D1z, VWF:Ag & VWFRCo L ~/LZIEEER ), VWFRCo/VWE: ‘Ag L
MEFLTRY VWF v L Fv—R_EZ— U RNEDFRBAF—ROE NI EE
ERTERANS D)

(6) VWF:CB L~ ; VWF:RCo L ~L & R

(7) RIPA ; EE, B, 5V EXdn

(8) VWF v F=—; EE, HHVIEE (BEHTEYNVTv—XMb 5V IEED)

@O VWE A e ¥ — INEREHTIOIEETEAREFERTNL, LTLD
£TH AVWS JEFI T, ¥ VWF 8 D HEEA R RERTIZR W,

BHL, 1V EZ—=RBEETAIE, TRIPA »» VWFRCo 7 v &4 % BV EES
BB THENICRET B8 TEDMB), ThbHOFER, VWF & GPIb &0
HEEREZRETIREERETIETTH B,

—J5, FEMEMHE ELISA #FE L T2 £ AR A BV TEEFHITHRE &
hTuws,

(1) AVWS @?Eﬂi ?‘%ﬁ%fﬁ}?ﬁékﬂi‘é EWARETH S ;
a. DDAVP & 5%, H5 Wit VWF SFIBGERAEHEO VWF 7 U 7 5 v AT
URRSEIEETS)

b. E /7Y LR QVIG) RBRIZEATHI b ENRY (IgG £/ 7 o—
EH =T Y R EE D AVWS O, IVIG EHH%IC VWE /35 2
—H =D EEPERLETTENLH D)

(2) VWF propeptide: IE¥, &5 WII L~ O#EIIA AVWS THHND Z L0355,
(8) AVWS 2 53T 2 EMEBOBRREERTHETH B 39,

£1. AVWS 2 AT 2HEAS

(D) Vv sgmEtERE (MGUS 281)

(2) BREsmIzR e

() ik (EWEE)

(@) BOAERE

(6) Ll EREE
BIENLEEE (B KBRAHREPLETRXELR L)
ARk

(6) =il (FEA, FIRIREEAEE TIE 4 &i0)

22, i 73
_ B 4’%& ENDERE
FRBE R E VWF
R VWF:Ag
YA MeFUBRTFEL VWF:RCo
Jy R Mz ‘/%ﬁﬂnd\*&?ﬁ% RIPA
a T UEEE VWF:CB
% VIIUS E}%Fé‘“‘ﬁ‘é VWF:FVIIUSB
% VIS ¥ EEERE FVIIL8:C
Iff. AVWS D55 ©

(1) AVWS 12, VWF REZR T SROBEZ I EHREETHE 7,
afto T, ZOFRBICHARRIBENA R4 VR RET D LIIABETH B,
b. AVWS RN B EFIZ, I0{T7 5 HILER OEBEIC SV T b kS0 EM
FIBLENDEThD,
(2) EEL - FiE (L) OBRBICE>TVWF L ARHELREY, EEIC
E5hbanin,




a. HEHLIOVHEELLARVEST, HlLT 238, H5VERHETFELTRD
BFZiE, VWE 2 S 0BGRAIZERT 2 LR, 72720, < OBEEH~
DR (B2) IFHEREEmE 255,

b. DDAVP o5 & —@BHE0RiG (38 Wl lvnbrmnizn,

(3) i VWF B EHMGEBNERTH 585E1,

a. corticosteroid CHEMEEN A TH D FREMEIH 5,

b. IVIG 78 VWF % [EH LU 8 A BEE X 50 b i,

c. MAIRZWSH D VITRERERIELERL TR,

*| EEMKRE 4 —EMEE (UKHCDO) VWD A R A+ 90 AVWS iB+
LY % Pasi HBOF LB THARER (—E8HEE, €E) L, 2Bk, KELE,
Wi, MLIERRERTA A K54 3 ©BEITTH 2 L BHET D,

RS L

B E Tk

1) Laffan M, Brown SA, Collins PW, Cumming AM, Hill FG, Keeling D, Peake IR,
Pasi KJ. The diagnosis of von Willebrand disease: a guideline from the UK
Haemophilia Centre Doctors' Organization. Haemophilia. 2004;10:199-217.

2) Federici AB, Rand JH, Bucciarelli P, Budde U, van Genderen PJ, Mohri H, Meyer
D, Rodeghiero F, Sadler JE; Subcommittee on von Willebrand Factor. Acquired
von Willebrand syndrome: data from an international registry. Thromb Haemost
2000;84: 345-9.

3) Kumar S, Pruthi RK, Nichols WL. Willebrand disease. Mayo Clin Proc 2002;77:
181-7.

4) Sanchez-Luceros A, Meschengieser SS, Woods Al, Blanco AN, Kempfer AC,
Casais P, Salviti MJ, Lazzari MA. Acquired von Willebrand factor abnormalities
in myeloproliferative disorders and other hematologic diseases: a retrospective
analysis by a single institution. Haematologica 2002;87: 264—70.

5) Zhang ZP, Blomback M, Nyman D, Anvret M. Mutations of von Willebrand factor
gene in families with von Willebrand disease in the Aland Islands. Proc Natl
Acad Sei USA 1993;90: 7937-40.

6) Pasi KJ, Collins PW, Keeling DM, Brown SA, Cumming AM, Dolan GC, Hay CR,
Hill FG, Laffan M, Peake IR. Management of von Willebrand disease: a guideline
from the UK Haemophilia Centre Doctors' Organization. Haemophilia.
2004;10:218-31.

7) Keeney S, Cumming AM. The molecular biology of von Willebrand disease. Clin
Lab Haem 2001;23:209-30.

8) Nichols WL, Hultin MB, James AH, Manco-Johnson MdJ, Montgomery RR, Ortel
TL, Rick ME, Sadler JE, Weinstein M, Yawn BP. 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.

9) Tiede A, Rand JH, Budde U, Ganser A, Federici AB. How I treat the acquired von
Willebrand syndrome. Blood. 2011;117:6777-85.
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The diagnosis of von Willebrand disease: a guideline from the UK
Haemophilia Centre Doctors Organization (UKHCDO) VP

Acquired von Willebrand syndrome

Definition
Acquired von Willebrand syndrome (AVWS) is due to an acquired defect in VWF
that is associated with a variety of underlying disorders or pharmaceutical agents,
and results in clinical symptoms similar to VWD.
Presentation
The clinical presentation of AVWS is extremely variable, reflecting the diverse
underlying conditions (Table 4) and pathological mechanisms (decreased synthesis,
autoantibody, increased proteolytic degradation, adsorption of VWF onto cells and
mechanical degradation by high shear stress), Patients may present with a sudden
onset of bleeding symptoms of varying severity or only laboratory abnormalities.
Asearch for an underlying condition should be made, although occasional idiopathic
cases have been described [88].
Criteria for diagnosis
The AVWS should be considered in all patients with

1 recent onset of bleeding symptoms;

2 no family history of VWD;

3 lack of previous bleeding symptoms especially in association with previous
haemostatic challenges;

4 abnormality of VWF parameter(s) on laboratory testing.
Laboratory findings
Bleeding time — may be prolonged or normal.
The APTT — may be prolonged or normal. In some cases the prolonged APTT is not
associated with a decreased FVIIL:C level (e.g. hypothyroidism).
The platelet count may be normal, reduced or increased.
The FVIII level may be normal or reduced.
The VWEF:Ag and VWF:RCo levels are usually both reduced. In some cases,
associated with cardiac defects, the VWEF:Ag and VWFEF:RCo levels are both normal,
but the ratio of VWF:RCo to VWF:Ag is reduced and the VWF multimer pattern is
abnormal (reduced HMW multimers).
The VWF:CB level is affected similarly to the VWF:RCo level.
The RIPA may be normal, decreased or absent.
The VWF multimers may be normal, abnormal with loss of HMW multimers or
reduced.
There is no reliable method for detecting VWF inhibitors and not all cases of AVWS
are because of the production of a VWF autoantibody. Inhibitors, if present, can be
detected by mixing studies using either the RIPA or VWF:RCo assay, but these
methods will only detect antibodies that interfere with the VWF-GPIb interaction.
Non-inhibitory antibodies have been detected by using an ELISA-based method.




Additional investigations/therapeutic trials
The diagnosis of AVWS may be clarified by therapeutic trials:

1 accelerated clearance of VWF post-DDAVP or after infusion of VWF containing
concentrates (dependent on the pathogenic mechanism);

2 a trial of intravenous immunoglobulin (IVIg) may be helpful. Some individuals
with AVWS associated with an IgG monoclonal gammopathy show a temporary
improvement or normalization of VWF parameters following an infusion of IVIg.
The VWF propeptide: normal or increased levels are seen in AVWS.
Investigations for an underlying disorder associated with AVWS should be made
[89,90].

Mansagement of von Willebrand disease: a guideline from the UK
Haemophilia Centre Doctors’ Organization?

Acquired von Willebrand syndrome

Acquired von Willebrand syndrome (AVWS) is a complex disorder with a multiple
aetiologies that lead to low levels of VWF [73]. It is, therefore, difficult to give clear
treatment guidelines for this condition. Patients with identified AVWS should be
referred to a Comprehensive Care Centre for man- agement of any bleeding
episodes.

Treatment of the underlying condition may result in VWF levels improving or
returning to normal, If this is not so and bleeding occurs or surgery is planned then
VWF containing concentrates may be used, but in many cases the responses to
these infusions will be relatively short. Similarly, the use of DDAVP may lead to
only transient responses. In cases due to an autoantibody, i.v. immunoglobulins
may restore normal levels for several days. Plasma exchange or immunoabsorption
could also be considered.

Table 4. Diseases associated with acquired von Willebrand syndrome
[86].
Lymphoproliferative
Including MGUS
Myeloproliferative
Neoplasia
Autoimmune disease
Cardiovascular
Structural cardiac defects
Angiodysplasia
Miscellaneous
Including drugs

Note on nomenclature

The nomenclature used for VWF and its properties is that recommended by the
VWF Subcommittee of the Scientific and Standardization Committee of the
International Society on Thrombosis and Haemostasis
(http//www.med.unc.edu/isth/vwf2. htm)

Attribute Recommended abbreviations
Mature protein VWF

Ristocetin cofactor activity VWF:RCo

Antigen VWF:Ag

Collagen-binding capacity VWF:CB

Factor VIII-binding capacity VWF:FVIIIB
Factor VIII coagulant activity FVIII:C
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The Diagnosis, Evaluation, and Management of von Willebrand Disease

By NHLBI von Willebrand Disease Expert Panel (Chair: William L. Nichols, Jr., M.D.
[Mayo Clinic, Rochester, MN])

Scientific Overview:

Acquired von Willebrand Syndrome

Acquired von Willebrand syndrome (AVWS) refers to defects in VWF concentration, structure,
or function that are not inherited directly but are consequences of other medical disorders.
Laboratory findings in AVWS are similar to those in VWD and may include decreased values
for VWF:Ag, VWF:RCo, or FVIIIL. The VWF multimer distribution may be normal, but the
distribution often shows a decrease in large multimers similar to that seen in type 2A
VWD.""8 AVWS usually is caused by one of three mechanisms: autoimmune clearance or
inhibition of VWF, increased shear-induced proteolysis of VWF, or increased binding of VWF
to platelets or other cell surfaces. Autoimmune mechanisms may cause AVWS in association
with lymphoproliferative diseases, monoclonal gammopathies, systemic lupus erythematosis,
other autoimmune disorders, and some cancers. Autoantibodies to VWFE have been detected in
less than 20 percent of patients in whom they have been sought, suggesting that the methods for

| antibody detection may not be sufficiently sensitive or that AVWS in these settings may not

always have an autoimmune basis.

Pathologic increases in fluid shear stress can occur with cardiovascular lesions, such as
ventricular septal defect and aortic stenosis, or with primary pulmonary hypertension. The
increased shear stress can increase the proteolysis of VWF by ADAMTS13 enough to deplete
large VWF multimers and thereby produce a bleeding diathesis that resembles type 2A VWD.
The VWF multimer distribution improves if the underlying cardiovascular condition is treated
successfully.™ 1%

Increased binding to cell surfaces, particularly platelets, also can consume large VWF
multimers. An inverse relationship exists between the platelet count and VWF multimer size,
probably because increased encounters with platelets promote increased cleavage of VWF by
ADAMTS13. This mechanism probably accounts for AVWS associated with
myeloproliferative disorders; reduction of the platelet count can restore a normal VWF
multimer distribution.'"' In rare instances, VWF has been reported to bind GPIb that was
expressed ectopically on tumor cells.!"®'"?® AVWS has been described in hypothyroidism caused
by nonimmune mechanism.'”’ Several drugs have been associated with AVWS; those most
commonly reported include valproic acid, ciprofloxacin, griseofulvin, and hydroxyethyl
starch.!'"!"®

AVWS occurs in a variety of conditions, but other clinical features may direct attention away
from this potential cause of bleeding. More studies are needed to determine the incidence of
AVWS and to define its contribution to bleeding in the many diseases and conditions with
which it is associated.
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Diagnosis and Evaluation
Evaluation of the Patient

Acquired von Willebrand Syndrome (AVWS), Persons who have AVWS present with
bleeding symptoms similar to those described, except that the past personal and family history
are negative for bleeding symptoms. AVWS may occur spontaneously or in association with
other diseases, such as monoclonal gammopathies, other plasma cell dyscrasias,
lymphoproliferative diseases, myeloproliferative disorders (e.g., essential thrombocythemia),
autoimmune disorders, valvular and congenital heart disease, certain tumors, and
hypothyroidism.""*’ The evaluation should be tailored to finding conditions associated with
AVWS.

Laboratory Diagnosis and Monitoring

WP -and-Classify-Subtypes

Box 2. Initial Laboratory Evaluation of Hemostasis
w CBC and platelet count

= (a)PTT

m PT

m Fibrinogen or TT (optional)

2. Initial Tests for VWD
Box 3. Initial Tests for VWD
usVWF:Ag

a VWF:RCo

m FVIII/8:.C

3. Other Assays To Measure VWF, Define/Diagnose VWD, and Classify Subtypes
The VIWF multimer test,

Low-Dose RIPA.

VWE: platelet-binding (VWF:PB) assay

VWF collagen-binding (VWF:CB) assay

VWF:FVIII binding (VWF:FVIIIB) assay

The VWF:RCo to VIWF:Ag ratio

ABO blood types

Platelet VWF studies
PNA-seguenecing




Assays for Detecting VWF Antibody

Assays for detecting anti-VWF antibodies are not as well established as the assays for detecting
antibodies to FVIII in patients who have hemophilia A. Some patients who have AVWS do
appear to have anti-VWF antibodies that decrease the half-life of infused VWE. Although a few
antibodies do inhibit VWE function and can be demonstrated in 1:1 mixing studies with normal
plasma using the VWEF:RCo assay, most anti-VWF antibodies are not “inhibitors” of VWF
function. The presence of these antibodies, however, promotes rapid clearance of VWF. The
plasma level of VWF propeptide (VWFpp) is normally proportionate to the level of VWF:Ag,
and the VWFpp level can be measured to aid in the detection of the rapid clearance of VWF.
Accelerated plasma clearance of VWF:Ag—as occurs in some patients who have AVWSxia-

alloantibodies-to-VWE—is associated with an increase in the ratio of VWFpp to VWF:Ag 2%

alloantibodies-to-transfused-VWE203 Patients who have AVWS, VWF antibodies, or
mutations that affect VWF clearance can be studied using VWF-survival testing after
administration of DDAVP or VWF concentrate.

Management-efVOND

Treatment of AVWS

In an international registry of 189 cases of AVWS, DDAVP produced clinical and laboratory
improvement in one-third of cases, although this effect was often short lived.""”  FVIII activity
and the PTT were abnormal, a good DDAVP response was less common than in hereditary
VWD and was often brief. In the international registry series, most patients who had AVWS
also received VWF/FVIII concentrates; the extent and duration of response was varied.
Therefore, VWF:RCo and FVIII levels must be measured pre- and postinfusion of DDAVP or
VWEF/FVIII concentrates in patients who have AVWS to determine the extent and duration of
response and to guide subsequent dosage and dosing intervals.' ™"’

In patients who had a previous inadequate response to DDAVP and VWF/FVIII concentrates,
intravenous immunoglobulin G (IGIV; 1 g/kg daily for 2 days) given alone was effective in
controlling bleeding and raising VWF:RCo activity for 3 weeks in all eight patients who had
excessive bleeding and an 1gG monoclonal gammopathy of uncertain significance (MGUS).**
In the international registry series, one-third of the 63 patients treated with high-dose IGIV had
a good response.”7 The underlying diagnoses of the responders were lymphoproliferative
disorders (including MGUS), solid tumors, and autoimmune diseases. An anti-VWF antibody
could be demonstrated in vitro in about two thirds of those responders. High dose IGIV therapy
in the setting of AVWS is an off-label use but should be considered when DDAVP and
VWE/FVIII concentrate therapy fail to control bleeding symptoms adequately.*% Some
patients who have immune-mediated AVWS have responded to plasmapheresis, corticosteroids,
and immunosuppressive agents."’ Because many patients in the international registry series
received multiple therapeutic modalities, the independent contribution of each therapy to
clinical improvement was unclear.

When all other therapeutic modalities fail to control bleeding adequately, the infusion of
recombinant FVIIa may be considered, but this agent should be used with caution.

Little experience has been reported for its use in treating VWD, A recent report described acute
myocardial infarction immediately after the second dose of 90 microgram/kilogram in a 50 year
old man who had hereditary type 2A VWD, gastrointestinal bleeding, and several risk factors
for, but no history of, coronary artery disease.*”’

Cardiac Valvular Diseases. Congenital or acquired heart disease has been associated with
AVWS. 7193 Rlevated shear stress around a stenotic valve or septal defect may promote the
proteolysis and depletion of high-molecular-weight VWF multimers.’** Patients who had
associated aortic stenosis or other cardiac valvular disorders infrequently responded to any of
the therapies described above.'"™? After surgical correction of the cardiac defect, the multimer
pattern has improved at least transiently in most patients studied."'®'**® Administration of
VWE/FVIII concentrate immediately preoperatively should be considered for patients who
demonstrate transient improvement in VWF activity with a test dose.

Angiodysplasia. Bleeding from gastrointestinal angiodysplasia has been reported in persons
who have AVWS™ as well as in persons who have various types of congenital VWD, For
example, bleeding from angiodysplasia is a classic presentation of AVWS associated with
aortic stenosis'*>*® and is often resistant to medical therapy, requiring surgical correction of the
valve defect to ameliorate bleeding symptoms. In the absence of a correctable underlying
etiology of angiodysplasia and bleeding associated with AVWS or congenital VWD,
management of the condition can be challenging, as no single treatment modality is successful
in all cases."!

Thrombocytosis. Thrombocytosis, especially in persons who have essential thrombocythemia,
is associated with a relative reduction in the proportion of high-molecular-weight multimers,'?
Although the relation of this abnormality to bleeding is inconsistent, treatment is aimed at
reduction of the platelet count.

Hypothyroidism. In contrast to the above syndromes, AVWS that occurs in hypothyroidism is
caused by decreased synthesis, and the VWF multimer patterns are normal. **"* A minority of
patients who have hypothyroidism have VWF levels below normal, and not all who have low
VWEF levels have bleeding symptoms. The decrease in VWF is corrected by thyroid hormone
replacement.
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X. Acquired von Willebrand Syndrome

A. Individuals who have AVWS and who require surgery should be considered for a
pharmacokinetic trial of therapy with DDAVP and/or VWF concentrate, with monitoring of
VWF:RCo and FVIII levels, to evaluate for possible accelerated clearance of VWE.

Grade C, level IV

B. For persons who have AVWS and who bleed excessively despite therapy with DDAVP and
VWEF concentrate, treatment with high-doseJ6H should be considered, especially in IgG
isotype MGUS (see page 47 for discussion of this non-FDA-approved use).

Grade B, level Ila'"?%% See Evidence Table 13.
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