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Treatment of Acquired von Willebrand Syndrome in Patients With Monoclonal
Gammopathy of Uncertain Significance: Comparison of Three Different
Therapeutic Approaches

By Augusto B. Federici, Federica Stabile, Giancarlo Castaman, Maria Teresa Canciani,
and Pier Mannuccio Mannucci

Patients with monoclonal gammopathies of uncertain signifi-
cance (MGUS) may develop an acquired bleeding disorder
similar to congenital von Willebrand disease, called acquired
von Willebrand syndrome (AvWS). In these patients, mea-
sures to improve hemostasis are required to prevent or treat
bleeding episodes. We diagnosed 10 patients with MGUS
and AVWS: 8 had IgGk (3) or A (5) MGUS and 2 IgM-k MGUS.
Three therapeutic approaches were compared in them: (1)
desmopressin (DDAVP), (2) factor VIII/von Willebrand factor
(FVIII/VWF) concentrate, and (3) high-dose (1 g/kg/d for 2
days) intravenous Ig (IVIg). In patients with IgG-MGUS,
DDAVP and FVIII/VWF concentrate increased factor VIII and
von Willebrand factor in plasma, but only transiently. 1VIg
determined a more sustained improvement of the laboratory

term therapy). In addition to the standard 2-day infusion
protocol, a long-term IVIg therapy was performed in 2
patients with IgG-MGUS: repeated (every 21 days) single
infusions of 1VIg did improve laboratory abnormalities and
stopped chronic gastrointestinal bleeding. On the other
hand, IVIg failed to correct laboratories abnormalities in
patients with IgM-MGUS. These comparative data obtained
in a relative large and homogeneous group of patients with
AVWS and MGUS confirm that DDAVP and FVIII/VWF concen-
trates improve the bleeding time (BT) and FVIII/VWF measure-
ments only transiently, whereas IVIg provides a sustained
treatment of AVWS associated with IgG-MGUS, but not with
IgM-MGUS.
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abnormalities and prevented bleeding during surgery (short-

CQUIRED von Willebrand syndrome (AVWS) is a rare ent occasions with DDAVP, an FVIII/VWF concentrate, or
bleeding disease similar to the congenital disease inVlg.

terms of laboratory findings, being characterized by a prolonged
bleeding time (BT) and low plasma levels of factor VIlI-von MATERIALS AND METHODS
Willebrand factor (FVIIIlVWF):2 About 100 cases of AVWWS  Selection of the Patients
have been reported since the original description of a case in @ geqween 1990 and 1996, 10 patients were referred to the Hemophilia
patient with systemic lupus erythemato8uBases appear to be  and Thrombosis Center of Milano (Milan, Italy) or the Department of
mainly associated with lympho-myeloproliferative disorders, Hematology of Vicenza (Vicenza, lItaly) for the onset of bleeding
immunologic diseases, and cané&&rbout one third of the symptoms. During the same time period, 560 new patients with MGUS
reported cases are associated with a monoclonal gammopattigre diagnosed at both centers. MGUS was diagnosed after the onset of
of uncertain significance (MGUS)The mechanisms of the beed?ng sympt'oms in all 10 patients. Patignts’_ personal and family
VWF deficiency in AVWWS are variabfevWF is normally bleeding histories were negative. The main clinical and laboratory

hesized but i d | d f | arameters are summarized in Table 1. All patients had mild or
synthesized but Is removed at an accelerated rate from plas derately severe bleeding symptoms, except patients no. 3 and 5, who

through fOUV_POSSib_b m.echanis?nSl.) s[_)ecific.aut(_)antibodies, had repeated episodes of gastrointestinal bleeding that required hospital-
(2) nonspecific antibodies that form circulating immune com-ization and blood transfusions. Serum immunoelectrophoresis showed
plexes and favor vVWF clearance by Fc-bearing cells, (3)monoclonal components characterized as IgG or Igid \. Levels of
absorption onto malignant cell clones, and (4) increased protedgA, 19G, and IgM Igs were normal. Bence-Jones protein was undetect-
lytic degradation. able. No evidence of excessive plasma cell infiltration was obtained at

In the absence of a consistent pathogenetic mechanisn?one marrow examination. Other hematological measurements were

- . lormal. The serum levels of the monoclonal components remained
treatment of the syndrome has usually been empirical. Aims o ) o
. . stable over 72 months of follow-up, with no specific treatment.

treatment are (1) removal of the underlying disorder, (2) control
of the bleeding episodes, and (3) prevention of bleeding duringBlood Sampling

surgery. In several disorders associated with AYWS, surgery, Venous blood for hemostasis tests was drawn in 0.125 mmol/L
chemotherapy, radiotherapy, or immunosuppressive drugs cafrate. For VWF multimeric analysis, blood was drawn into an
sometimes remove or control the underlying disease, Wltfhnticoagulantand proteinase inhibitor mixture to final concentrations of
resolution of the bleeding diathesis and normalization of the
laboratory abnormalities® When the condition underlying
AVWS cannot be removed or treated, such as MGU.S, at !eaSt From the Angelo Bianchi Bonomi Hemophilia and Thrombosis
three approaches have been attempted to stop bleeding episod®snter, IRCCS Maggiore Hospital, University of Milano and Depart-
and/or to prevent bleeding during surgery. Desmopressimment of Hematology, S. Bortolo Hospital, Vicenza, Italy.
(DDAVP) and/or plasma-derived FVIIIVWF concentrates have ~Submitted March 9, 1998; accepted May 27, 1998.
been effective in some caségut not in others. High-dose Address reprint requests to Augusto B. Federici, MD, Via Pace 9,
intravenous Ig (IVIg) have been shown to be efficacious in20122 Milano, ltaly; e-mail: Augusto.Federici@unimi.it.

13 . . . The publication costs of this article were defrayed in part by page
several cases!® However, detailed studies comparing the o

ff f d / ith th f charge payment. This article must therefore be hereby mdikeder-

effects o DDAV'? and FVIIIVWE Concemrat_es with those o _tisement”in accordance with 18 U.S.C. section 1734 solely to indicate
IVlg are not available. Therefore, we organized a therapeutiGps fact.

trial in a relatively large and homogeneous group of patients o© 1998 by The American Society of Hematology.
with AVYWS associated with MGUS, all treated on differ- 0006-4971/98/9208-0026$3.00/0
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Table 1. Main Clinical and Laboratory Parameters in Patients
With MGUS and AvWS

FEDERICI ET AL

Study Design

An open, crossover trial was performed between March 1995 and

Patient ~ Age*/ MGUS April 1997 at the two Hemophilia Centers of Milano and Vicenza. All
No.  Sex  Type Acquired Bleeding Symptoms patients received on different occasions three types of treatments:
1 43/F  IgGN  Menorrhagia DDAVP (Emosint; Sclavo, Siena, Italy), an FVIII/VWF concentrate of
2 28/F IgGk  Hemoperitoneum for corpus luteum intermediate purity (Haemate-P; Centeon, Marburg, Germany), or

hemorrhage high-dose IVIg (Sandoglobulin [Novartis, Basilea, Switzerland] or
3 57/F IgGN  Spontaneous and posttraumatic hema- Ig-Vena [Sclavo, Siena, Italy]). DDAVP and the FVIII/VWF concentrate
tomas, epistaxis, menorrhagia, melena were administered to all patients as test infusions with a wash-out time
4 36/F IgGk  Menorrhagia of at least 15 days, whereas IVIg was administered after we observed
5 66/M IgGN  Melena the unsatisfactory effect of these treatments to prevent or treat bleeding
6 72/IM  IgGN  Epistaxis episodes. All subjects gave informed consent, and all of the experiments
7 56/M IgGk  Epistaxis, bleeding after dental extraction were performed in accordance with the Declaration of Helsinki.
8 78/M  IgGN  Epistaxis, posttraumatic hematoma
9 43F IgMk Gum bleeding Therapeutic Trials
10 54/M IgMk  Epistaxis, gum bleeding

DDAVP infusion. DDAVP was infused IV at a dose of 0.3 pg/kg,
with blood samples and BT obtained before and 0.5, 1, 2, and 4 hours
after the infusion of the drug.

FVIIIlVWF concentrate infusion. Of the concentrate evaluated, 40
U/kg was infused, with blood samples and BT obtained before and 0.5,

0.125 mmol/L citrate, 5 mmol/L EDTA, 6 mmol/L ethylmaleimide, and 12 @nd 4 hours after infusion. ]
500 U aprotinin. Blood samples were centrifuged at 3@ 20 IVIg._ Adaily dose of 1 g/kg was infused for 2 dgys (Sar_ldoglobulln
minutes to obtain platelet-poor plasma. For multimeric analysis, plasmdlNovartis] or Ig-Vena [Sclavo]) before surgery, ie, multiple dental
was transferred to another tube and centrifuged at 46,300 20 extractions (8 cases), parotid adenectomy (1 case), and abdominal
minutes to remove residual platelets. All plasma were frozen inSurgery for hemoperitoneum (1 case). Blood samples and BT were
ethanol-dry ice and stored af70°C until tested. obtained before and 1, 2, 4, 6, and 8 days from the beginning of the
infusion (short-term therapy). In 2 patients (no. 3 and 5) with
1gG-MGUS, single infusions of IVIg (1 g/kg) were repeated every 21
days, with blood samples obtained before and after each infusion for
about 6 months (long-term therapy). Such repeated infusions were

The BT was measured by the Simplate Il device (General Diagnos_administered because, in these patients, recurrent gastrointestinal bleed-

tics, Morris Plane, NJ). VWF antigen (VWWF:Ag) was measured by ing had led to severe anemia and frequent blood transfusi@d@ U of

enzyme-linked immunosorbent assay (ELISA) and ristocetin cofactorpacked red blood cells within 1 year). In 1_case_, the dosage of IVig was
activity (WWF:RCo) was measured by aggregometry of formalin-fixed Fapered to 0.7'_5 to 0.5 g/kg after_several |nfu§|ons, but thg dosage was
plateletsi4 The VWF propeptide, known also as VWF antigen I, was increased again to 1 g/lkg when it became evident that this dosage was
measured by ELISA, using two monoclonal antibodies kindly provided less effective.
by Dr C. de Romeuf (Laboratoire de Recherche sur 'Hemostase, Lille, RESULTS
France)® Platelet VWF was measured after platelet separation on

Ficoll-Hypaque gradients and lysis with Triton X-180After centrifu- Diagnosis of AvWS and Characterization
gation at 3,509 at 4°C for 10 minutes, supernatants were frozen at of Anti-FVIII/VWF Inhibitors

—80°C for VWF:Ag and VWF:RCo assays. Multimeric analysis was . . . .
performed on low-resolution agarose g€lall FVIII/VWF measure- Table 2 shows baseline values in patients with I9G-MGUS (8

ments were expressed in international units (IU), with reference to £2@5€S) and IgM-MGUS (2 cases). The BT were prolonged, with

plasma pool standardized against the International Reference Prepar4@lues ranging from 10 to 23 minutes. FVIII:C levels were low
tion for FVIIIlVWF-related activities. but measurable (range, 9 to 36 U/dL). vVWF:Ag levels were low

in most patients (range, 3 to 37 U/dL). vWF:RCo was below the
lower limit of detection of the method (6 U/dL) in all patients.

*Age in years at the presentation of bleeding.

Criteria for von Willebrand Disease (VWD)
Diagnosis and Characterization

Anti-Factor VIII/VWF Inhibitor Characterization

The IgG fraction of the patients and normal controls were purified by
affinity chromatography on Sepharose-Protein A (Pharmacia, Uppsala,
Sweden).

Table 2. Main Laboratory Measurements (Range) in Patients
With MGUS and AvWS

Mixing studies. Normal plasma was mixed 1:1 vol/vol with patient Laboratory IgG-MGUS  IgM-MGUS CNOOJ{?OTS
plasma and incubated for 2 hours at 37°C. Samples were then Measurements (n=18) (n=2) (n = 20)
centrifu at 2,509for 15 minutes and FVIII/VWF was measured in
sﬁperna?tzits Sgro € / easured BT (min) 10-21 18-23 3-7

VWF-binding antibody assay.The assay was performed in 1gG- \F/\E;S:;Vl(tlcd(:;/dl‘) 2?: 22'23 gz'iig
MGUS cases according to Fricke et'&ln brief, serially diluted 1gG vWF:RgO (urdL) -6 -5 49-151
purified from patient and normal plasma was bound to protein A and vWFj ropeptide (U/dL) 54216 49-53 49-158
incubated with a constant amount of normal plasma. Residual FVIII/ vWF'? rop ep tide/Ag) ratio 751 132 0719
VWF activities were then measured on the supernatant of adsorbed | . propep d ' o
plasma. High molecular weight

Inhibition of VWF binding to collagen. Binding of normal plasma inmI::::;ers Present Absent Present
VWF to collagen in the presence of normal or patient purified IgG was . p

in platelets Present Present Present

studied using an ELISA, as previously reportéd.
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There was some relationship between factor VIII/VWF measure ¢ DDAVP 0.3 Hg/kg
ments and the bleeding tendency, in that the 2 patients wit 120 20
recurrent melena had the lowest values of factor VIII:C and the__
longest BT. Despite low VWF levels, the VWF propeptide =
: . Y |
ranged from low borderline values to higher than normal values~ 90
(range, 49 to 216 U/dL) in all 10 cases: propeptide levels were2,
higher in 1IgG-MGUS (range, 54 to 216 U/dL) than in IgM- 60 -
MGUS (range, 49 to 53 U/dL), with a high VWF propeptide/Ag
ratio. The multimeric pattern of plasma vVWF was normal in all
the 8 cases with 1IgG-MGUS, whereas high molecular weightE 301

forms were lacking in IgM-MGUS (Table 2).

9
Platelet VWF 0
Platelet VWF:Ag and vVWF:RCo were normal in all cases,
with mean values of VWF:Ag of 38 IU/20platelets and l DDAVP 0.3 ug/kg
VWF:RCo values of 30 IU/1{platelets. The platelet multimeric 120 20
pattern was similar to that obtained in platelets from normals I
individuals (not shown). < 1 L 16
B 90+ -
Inhibitors of FVIIIVWF = 12 £
No evidence of inhibitors against any of the FVII/NWF B 60 : E
measurements was found in the majority of the patients, b)E -8 =
mixing studies, vVWF-binding antibody assay, and inhibition of =4 30 - oo}
VWF binding to collagen. A mild anti-FVIII activity (0.5 BU) ; | -4
was found in 1 case of IgM-MGUS and a mild anti-vWF:RCo & ] -
was found in 1 case of IgG-MGUS(2 anti-vWF:RCo units). 0 —- 0
4 hours

Therapeutic Trials
Fig 1. Effect of DDAVP (0.3 pg/kg) IV infusion to 8 patients with
Effects of DDAVP. The effects ofDDAVP on the BT and 19gG-MGUS (A) and 2 patients with IgM-MGUS (B). Mean values of

FVIIIIVWF measurements, summarized as mean values, argieeding time (BT) and FVIII/vWF measurements ([(J] BT; [A] FVIII; [@]
shown in Fig 1A for IgG-MGUS and Fig 1B for IgM-MGUS. In  vWF:Ag; [O] VWF:RCo) before (0) and at various times after the
IgG-MGUS and in IgM-MGUS, all the FVIII/VWF measure- infusion of DDAVP.
ments increased after DDAVP but rapidly decreased to return
close to baseline values by 4 hours; the mean BT was shortened Effects of IVIg, long-term therapy.In patients no. 3 and 5
for 1 hour but then returned to abnormal values. with IgG-MGUS and severe recurrent gastrointestinal bleeding,

Effects of FVIIIWWF concentrate.The effects of FVIII/  after the loading dose of 1 g/kg for 2 days, repeated single
VWF concentrate infusions, summarized as mean values, ar@fusions (1 g/kg) of IVIg were effective in improving the BT
shown in Fig 2A for IgG-MGUS and Fig 2B for IgM-MGUS. In  and FVIII/VWF levels, with return to baseline levels in about 3
IgG-MGUS and IgM-MGUS, the BT shortened without normal- weeks. In both patients, gastrointestinal bleeding stopped and
izing immediately after concentrate administration but returnedblood transfusions were no longer required during the following
to baseline at 4 hours. All the FVIII/VWF measurements were24 months. In patient no. 3 (Fig 4), lower dosages (0.5 g/kg)
transiently corrected for 1 hour to return close to baseline valuesvere attempted but did not achieve the same effects on
by 4 hours. In the patient with mild anti-FVIIl inhibitory laboratory measurements. Transient improvement of these
activity, the postconcentrate FVIII:C response was lower thanmeasurements was achieved again when a dosage of 1 g/kg was
the VWF:RCo response (not shown). administered (Fig 4).

Effects of IVIg, short-term therapy.The effects of high-
dose (1 g/kg/d for 2 days) IVIg, summarized as mean values, are DISCUSSION
shown in Fig 3Afor IgG-MGUS and Fig 3B for IgM-MGUS. In MGUS is a relatively frequent cause of AVWS (approxi-
IgG-MGUS, 1 day after the second infusion, the BT and mately one third of all the cases), so that it is appropriate to
FVIIIWWF measurements progressively normalized reachingsearch for vVWF abnormalities in patients presenting with
the maximal effect on day 4. The BT then remained close toacquired bleeding symptoms. On the other hand, in our two
normal values and FVIII/VWWF measurements ranged betweementers, only 10 of 560 cases with MGUS seen over 7 years
35 and 55 U/dL until day 18, to return to preinfusion values afterdeveloped AvWS accompanied by significant bleeding symp-
21 days (see later Fig 4). In IgM-MGUS, the infusion of the toms, so that it is probably not appropriate to screen MGUS
same dose of 1VIg was accompanied by a modest shortening gfatients for AvVWS in the absence of bleeding symptoms. This is
the BT and a poor increase of FVIII/VWF levels within the first the first study that compares the laboratory response to three
week of therapy (Fig 3B), with a return of BT and plasma different therapeutic approaches in a relatively large number of
FVIIIIVWE activities to abnormal baseline values after 15 dayspatients with AYWS associated with 1gG-MGUS or IgM-
(not shown). MGUS.
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A FVII/VWF CONCENTRATE 40U/Kg i.v.lg 1g/kg

>

! 120
_ 120 20 ’g
=] S 901 -
~ 90 T Nt =)
2 g
E 60 E
E 60 2 (_‘
g E 301 =
) ]
S 30 z
& 0
0
B FVIII/VWF CONCENTRATE 40U/Kg _120
v g = -~ 116
~ 120 20 > 90 o o= P =
5 2 Bk = o g
L 12 oy
< ] L 16 ~
2 90 o E 60 é
12§ R 8 =
60 - < B 30; 8
= fia) [ o ———o——9
s 30 1 4 0L - -Q----Q----- F----0 10
k ‘ 0 0 2 4 6 8 days
0lg : —10
0 1 2 4 Fig 3. Effect of high-dose Ig therapy in 8 patients with IgG-MGUS
hours (A) and 2 patients with IgM-MGUS (B). BT and FVIII/VWF measure-
. ments ([O] BT; [A] FVIII; [@] VWF:Ag; [O] vWF:RCo) before and at
Fig 2. Effect of an FVIII/VWF concentrate (Haemate-P; 40 U/kg) IV various times after Ig infusion. Mean values of the patients are
infusion to 8 patients with 1gG-MGUS (A) and 2 patients with indicated.

IgM-MGUS (B). Mean values of BT and FVIII/vVWF measurements ([(J]
BT; [A] FVIII; [@] VWF:Ag; [O] VWF:RCo) before (0) and at various

fimes after concentrate infusion. However, even though no inhibiting activity was demon-

strated in most of our MGUS cases, the rapid clearance of
endogenous VWF after DDAVP and of exogenous vVWF after

In agreement with a diagnosis of AVWS, vWF and FVill C!ZVIII/vWF concentrate (without the sustained increase of FVIII

plasma levels were very low. Platelet VWF concentrations an
structure were norm&lThe only clear laboratory differences .
between IgG-MGUS and IgM-MGUS were the multimeric V. Ig
structure of plasma vWF and the levels of the VWF propeptide. ll l l l * % ¢
Whereas baseline levels of plasma VWF propeptide were— 180 -
normal or higher than normal in all patients, the VWF: 3
propeptide/Ag ratio was higher than normal in IgG-MGUS but 150
normal in IgM-MGUS. A high vWF:propeptide/Ag _ra_tio h_as =~ 120
been proposed by Scott ef&ds a simple method to distinguish

AVWS due to decreased VWF synthesis from that due tc 90
increased clearance. There was a normal multimeric pattern i~
IgG-MGUS cases, as reported previoushut a selective loss = 60
of large and intermediate multimers in the 2 IgM-MGUS cases,z 30
as reported in other clinical conditions associated with AAK'S.

The observed differences in multimeric pattern and VWF: 0
propeptide/Ag ratios suggest that different pathogenetic meche

nisms underlie the AVWS associated with IgM-MGUS and weeks
IgG-MGUS, even though we failed to identify such mecha- Fig4. Representative example of long-term Ig therapy in a patient
nisms. In the majority of patients no inhibitory activity of the with Ig6-MGUS FVIlIl/VWF measurements ([A] FVIII; [®] VWF:Ag; [O]
monoclonal protein of these patients could be demonstrated imWF:RCo) before and at various times after repeated infusion of
vitro: mild anti-FVIII activity was present only in 1 case with Zéi:fnisrzti'gr-]s'“gfr?""’i a;kth(esotl‘i’g Ii:r?iC::fo:\ZeOi?;USi/?(n (C;‘;I‘I’('jff:;‘f;:
IgM-MGUS ar_]d _aph-vWF:_R_Co in 1 case with lgG-M_GUS' arrow), and O.59/kg.(h§tcr?ed,sh(;rtar?ow). Noyte.tha%th% respdnse of
There was no inhibitory activity of VWF to collagen, previously rviiijwr measurements is consistent when 1 g/kg Ig is used but is
described in a patient with AvW3, lower when the dosage is tapered.
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usually seen in patients with congenital VWD) supports the 4. Mannucci PM, Mari D: Antibodies to F Vlil-von Willebrand
hypothesis that the monoclonal protein binds VWF in vivo. factor in congenital and acquired von Willebrand’s disease, in Hoyer
Al of the patients enrolled in this study received sequentially LW (eds): Factor Vlil inhibitors. New York, NY, Liss, 1984, p 109
DDAVP, a FVIIIVWF concentrate, and IVIg. After DDAVP and _ 5- Mannucci PM, Lombardi R, Bader R, Horellou MH, Finazzi G,
the FVIIIVWF concentrate, the BT and FVIIMWF measure- 5esana C, Conard J, Samama M: Studies on the pathophysiology of

S . cquired von Willebrand disease in seven patients with lymphoprolifer-
ments did improve but only transiently. In most of the cases, B-I-thive disorders or benign monoclonal gammopathies. Blood 64:614,

and factor VIII/VWF measurements returned to baseline Ievels198 4

within 2 hours (Figs 1 and 2A and B). In agreement with ¢ 113y TC, Mannucci PM, Schneider P, Federici AB, Bachmann F:
previous report§;'3two single daily IVIg infusions (short-term  profound alterations of the multimeric structure of von Willebrand factor in a
therapy) induced a prompt and sustained normalization obatient with malignant lymphoma. Br J Haematol 61:307, 1985
FVIIIIVWF activities and of the BT for at least 15 days in all 7. Castaman G, Rodeghiero F, Di Bona E, Ruggeri M: Clinical
IgG-MGUS (Fig 3A). However, in IgM-MGUS, the same treat- effectiveness of desmopressin in a case of acquired von Willebrand’s
ment did not improve substantially the laboratory measurements. syndrome associated with benign gammopathy. Blut 58:211, 1989

The mechanisms of therapeutic action of IVIg have not been 8. Macik BG, Gabriel DA, White GC, High K, Roberts HR: The use
completely elucidate® Some indicate a role for the anti- of high-dose intravenous gamma-globulin in acquired von Willebrand
idiotype antibodies contained in the Ig preparafidriThis ~ Syndrome. Arch Pathol Lab Med 112:143, 1988 _

. . L 9. Delannoy A, Saillez AC: High-dose intravenous gammaglobulin

hypothesis is tenable for acquired FVIII inhibitors but not for for acquired von Willebrand's disease. Br J Haematol 70:387. 1988
AVWS associated with MGUS, because no autoantibodies couldp d : !

. . 10. Castaman G, Tosetto A, Rodeghiero F: Effectiveness of high-
be demonstrated in our patients before treatment. Two alternadose intravenous immunoglobulin in a case of acquired von Willebrand

tive hypotheses, ie, blockade of Fc-receptors on the reticulosyndrome with chronic melena not responsive to desmopressin and

endothelial system or elimination of circulating immune com- factor VIl concentrate. Am J Hematol 41:132, 1992

plexes by monomeric Ig, might be more suitable to explain the 11. Arkel YS, Lynch J, Kamiyama M: Treatment of acquired von

efficacy of IVIg in IgG-MGUS. Willebrand syndrome with intravenous immunoglobulin. Thromb Hae-

In patients with IgG-MGUS, the high-dose 1VIg regimen was most 72:643, 1994 _ _

effective not only as a single infusion to prepare patients for 12. Hanley D, Arkel YS, Lynch J, Kamiyama M: Acquired von

surgery, but also as long-term therapy to stop chronic gastroinW'"ebra”dS _syndrome in association vylth a lupus-like antl.coagulant

testinal bleeding or prevent bleeding recurrency. Repeate&oirsaed bé’ '”t;a"e”%‘i |T_muntogl\c/>\llouhl/|lp. r’f”r Jﬂe};nattol__46l._141, 1\2_9‘1

doses of IVIg administered every 21 days produced consisteru| . \_/ar? enderen ., Terpstra Y, Michiels JJ, Kaptein L, van Viie
. ..~ HHDM: High-dose intravenous immunoglobin delays clearance of von

responses on FVIII/VWF measurements and clinical remissio

. . . Willebrand factor in acquired von Willebrand disease. Thromb Haemost
of the bleeding diathesis. To our knowledge, few cases 0f3.591 1995

prolonged IVIg treatments have been repof&tOne of these 14. MacFarlane DE, Stibbe J, Kirby EP, Zucker MB, Grant RA,
patients became refractory after the successful increase @ficPherson J: A method for assaying von Willebrand factor (ristocetin
VWF:RCo obtained with the first course of IVg. cofactor). Thromb Diath Haemorrh 34:306, 1975

The dosage of 1 g/lkg seems to be critical, because smaller or 15. Rodeghiero F, Castaman G, Di Bona E, Ruggeri M, Lombardi R,
no responses were elicited in 1 patient when the dosage wad¢annucci PM: Hyper-responsiveness to DDAVP for patients with type
tapered to 0.75 and 0.5 g/kg. The good response obtained againvon Willebrand’s disease and normal intra-platelet von Willebrand
when the dosage of 1 g/kg was administered excludes resistan&tor. Eur J Haematol 5:163, 1988 _ _
to immunoglobulins One obstacle for the prolonged therapy 16. de Romeuf C, Mazurier C: Comparison between von Willebrand

with 1VIg is the high cost of treatment. In our series, long-term factor (\.’WF) a’.“‘ von W!Ilebrand chtoranhgen !l in normal |nd|Y|duals
L . . and patients with von Willebrand disease. Thromb Haemost 80:37, 1998
therapy was limited only to patients who were chronically

- N . . 17. Ruggeri ZM, Zimmerman TS: The complex multimeric composi-
bleeding and required a high rate of blood transfus@@ U o, of Fviiiivon Willebrand factor. Blood 57:534, 1981

of packed red blood cells in 1 year), with high costs due to 18, Fricke WA, Brinkhous KM, Garris JB, Roberts HR: Comparison

hospitalization and high risks of blood-borne infections. of inhibitory and binding characteristics of an antibody causing
In conclusion, we have demonstrated that in the AvWSacquired von Willebrand syndrome: An assay for von Willebrand factor

associated with MGUS the response to treatments such dsnding by antibody. Blood 66:562, 1985

DDAVP and plasma FVIII/VWF concentrate is poor in cases of 19. Brown JE, Bosak JO: An ELISA test for the binding of von

IgG-MGUS and only transient in cases of IgM-MGUS. The Willebrand antigen to collagen. Thromb Res 43:303, 1985

infusion of high-dose 1VIg, although expensive, induces tran-erj??'Rsl‘fﬁ:tej\i;:%\'ﬁz;;jizgsfgvk )Fgfge,;o?yﬁ:ieiri;icbgfstvﬁﬁm'
sient (short-term therapy) and prolonged (long-term therapy)nrand factor antigen Il, distinguishes von Willebrand syndrome (AvWS)

clinical and laboratory remission in 19G-MGUS but th N 4ue to the decreased synthesis of VWF from AVWS due to increased
IgM-MGUS. Therefore, 1Vig therapy cannot be used in all ;oarance of VWWE. Blood 86:196a, 1995 (abstr, suppl 1)
cases of AvWS but must be recommended in selected cases with21. yan Genderen PJJ, Vink T, Michiels JJ, vant’ Veer MB, Sixma JJ,
AVWS associated with IgG-MGUS. van Vliet HHDM: Acquired von Willebrand disease caused by an
autoantibody selectively inhibiting the binding of von Willebrand factor
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