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von Willebrandovy choroby
ruznymi plazmatickymi koncentraty
von Willebrandova faktoru
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Vice nez 30 let nelécitelna choroba

» objevena v dubnu 1924 E. A. von Willebrandem
* publikovana 1926
* [éCba frakci I-0 M. Blomback a I. M. Nilsson 1956

vWD, 1956
hysterectomy
(16 years, 54 kq)
oP
100 l
Cohn Fraction from fresh plasma 80—
Extraction with Factor VIIl, % of 60— +
] normal
mixture of \ 40
glycine 1M Extract 1 discarded 20 |
jonic str. 0.3 | :
ethanol 6.5% Extract 2 discarded Bleeding 80—
time
pH 6.8 (Duke), min 40— /
Temp -3% I-0 precipitate Adminigtration 2.0+ B o
Fibrinogen (yield 96%) %ol of patert 10 T T
(coagulability 88%) T T
. o Total protein, g k| A4 30 36
Factor VIl (yield about 100%) Factor VIII, U g-' protein | 300 o s sos
Bleeding time correcting factor ( 100%7) —— PRSP PLNLIO L B 5 N 8
FVIIIR:Ag = VWF:Ag Time, days

*Cornu P. Rev Franc Etudes Clin Biol 1960; 5: 614-20, *Blombéack M. Haemophilia 2012; 18: 3-6.



Plazmatické koncentraty VWF v lecbé VWCH

(od roku 1982)

Fraction |-0 * wilate
Cryoprecipitate * Immunate . Humate-P . Faphdi
| » | * Haemate P I' Facteur vW B Wilfactin |
77 | | | | ’
1950 1980 1990 2000 2010
1980ies 1990ies 2000ies
1st indication Haemophilia A Haemophilia A VWD /
/ VWD Haemophilia A
Purity Intermediate Intermediate High
[FVIIl / total protein] 51U/mg 5-30 IU/mg >50 1U/mg
Albumin added Yes Yes No
as stabilizer
Virus inactivation Single Double (+) Double

*Federici AB. Haemophilia 2006;12 (Suppl. 3):152-8.



Pharmacokinetics of VWF/FVIII concentrates is a very

intricate matter

M. MORFINI

Agency for Haemophilia, Department of Emergency & Reception, Azienda Ospedaliero-Universitaria Careggi, Firenze, Italy
The heterogeneity of patients: ggly tvpe 3 or severe
type 1 should be considered in the conduction of
165 as types 2
itterently. Only a tew studies have been conducted
in type 3 VWD homogeneous thnrtq 12,3].

[PC (higher VWE:RC m’F‘v ]II ratio) i1s able to achieve a

lower FVII concentration than HPC (lower VW F:R Co/
FVIL ratio) if the |rma|ng and maintenance drm:q have

been taulore " "WE-RC of the

When the FVII Clearance was evaluated according to
the FVIII dose administered, the HPC showed a faster

C |4::|r:|n~|:cI almut t|‘|-|_ dr}uhh: that of IPC, Tl'uq ﬁndmg

Furthcrmnn_, the decay of VWF:RCo of all concentrates
is alwavs faster than that of VWFE:Ag. indicating a more
rapid decrease of the functional propertes of the protein




FVIII:C - plateau faze 12 - 24 hod po aplikaci

Severe vwi {female, 67 kg!
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Figure 2. VIIL:C, VIIL:CAg, VIIIR:Ag, VIII ristocetin
cofactor activity (VIHR:RCF}and Duke and Ivy bleed-
ing time in a patient with severe recessive von Wille-

brand's dizsease after infusion of human fraction I-0
(ABF-Kabi).

Nilsson IM. Scand J Haematol 1984;Suppl 40;33:21-43




DAavavinani FD I lAZAWA \N\AICLL AAannAarviicaany?
roilvviiailil WiIN\ N ICTUNT V VWV 1 UUPUI UGWUCI ]
koncentratu FVIIl / VWF
t1/2
Recovery /IU / k .
| VWE:RCo i 9| (hod.) | pymu | YWF:
preparat Rco IU
[ FVIII /1 mg
Davkovani | Farmakokinetika /1 mg
Haemate P® 2,4 2% 1,9% 7 2-6 3-17
Fanhdi® 1,2 2% 1,9% 14 2,5-10 3-12
Wilate® 0,9 1,5-2% 1,5% |18 -34 2 60 253
Willfact® 210 2% 21% | 8-14 250




Obsah VWF:RCo ku VWF:Ag a FVIII:C v plazmatickych koncentratech

*Federici AB. Haemophilia 2006; 12, (Suppl. 3): 152-158.
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Koncentraty FVIII/VWF k lIécbé VWCH

koncentrat VWEF:RCo/FVIII:C

* 3 ° ¢ SPC
Haemate P 2,5 2,5 2,54 2,0-2,7 2,4
Fanhdi 1,6 1,6 1,48 ND 1,2
Alfanate 1,2 1,6 ND 2,04
Immunate 0,16 ND 1,1 1,67 0,75
Wilate 0,8 0,9
FVIII-VHP-VWF ND ND ND 4,3 -8,5
Wilfactin 60 10 ND 8,75 >10

* Federici A.B., Haemophilia 2006 « Lee A.L.,Textbook of Hemophilia, 2005
® Federici A.B., Haemophilia 2002 #Berntorp E., Haemophilia 1999 SPC udaje uvedené vyrobcem



Charakteristika Haemate P dle SPC a literatury

VWF: | VWEF: VWE:RCo FVIII VWE. | FVIII
RCo/ | RCo/ RCo U/
FVIII Ag %/1U/kg t1/2 %/lU/kg| t1/2 |/1mg| 1mg
2,4 1,9 Stredni 7,1 3-17 2-6
MRT10,3
H 2,5%*%*%1 0,91** 2,1* 11,3* 2,7% 24,6/** | 15%* | 7,4**
A |2,45*%+| 0,96++ 1,9// 10,3// 2,7++* | 20,5/** 10/ 5/
I\E/I 0,9%** m 22///T1 2,4/**
A 0,59*+|| 2 /// T2A ([} 15///T2A 2,7/**
E N5/// T3/\8B /T3
2,4++* ,
i 1,35/ | 12,8/**
2,0/** | 10,2/**

2 0/**




Plazmatické koncentraty VWF dle SPC a literatury

\/AAJIE.
VVVI .

c\/
rv

\/AA/EC.
VVVIE.

RCo/ | RCo/ %/ t1/2 | %/IU /kg | t1/2 |RColU | U/
FViii Ag IU/kg /1mg| 1mg
Fanhdi 1,2 0,88++ 1,9 14,4 2,6 33,4 3-12 | 2,5-10
1,6*** 0,8*** 2’3**** 9'5**** 22/ 20/
1,04*+ | 0,47*+
1,01*%*+|0,72**+
1,5+* | 0,83+*
Immu- 0,75 0,15** 52,51 70!
nate |0,16*** | 0,47++ 6,9** | 40,9**
0,15%** 31/ 24/
Wilate 0,9 1,0%** 1,52 18 2,2/** 19,6/**| 253 > 60
0,8*** 1,9/** | 15,8/** 2,5/** 16,1/**| 75/ 82/
2’1/** 9’1/**
Willfact > 10 0,7*** 2,1 12 5,8%/h*/+ > 50 11/
Wilfac- | 60*** 2,1*/+ | 12,4*/+ | 5,8%/h*// <1/
tin 2,5*// | 11,3*//
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Davkovani substituce u VWCH

cilova hladina

druh krvaceni délka substituce
VWF:RCo FVIII:C
: 80-100% kolem 100% béhem zakroku
velké operace — -
> 50% > 50% do zhojeni (7-10 dnu)
) > 50% > 50% béhem zakroku
malé operace — -
> 30-50% > 30-50% do zhojeni (5-7 dnut)
> 50% > 50% béhem zakroku
zubni extrakce > 30% > 30% dalSich 6-12 hod.
+ antifibrinolytikum 7-10 dnu
krvaceni (spont. jednorazové ¢i az do
: . > 30¢ > 309 o
i traumatické) % % zhojeni (2-4 dny)
vaginalni porod | > 40-50% > 40-50% 3-5dnt

*Mannucci PM.Blood Transfus 2009;7:117-26 (Itdlie) *Nichols WL. Haemophilia 2008;14:171-232 (USA)
*Nordic Guidelines on VWD 2008 (Skandindvie) *Pasi KJ. Haemophilia 2004, 10: 218-231 (Velka Brit.)



Obvyklé hladiny FVIII:C a VWF:RCo
dle jednotlivych typu von Willebrandovy choroby

FVIII:C VWF:RCo | FVII/VWF
Individuals (UIdI) (UIdI) ratio

m 50 150 0 02-0.2




Haemostatic efficacy assessments by investigator for VWD patients in CDN study

Surgeries
No. events

Excellent/good

% Poor/none
Bleedings
No. events

Excellent/good

Poor/none
Other
No. events

Excellent/good
Poor/none
Not available

Prophylaxis
No. events

Excellent/good

Type of VWD

1 2A
26 6
100% 100%
32 17
100% 100%
6

67%

33%

* Schramm W. European Journal of Haematology 2008; 80 (Suppl. 70:

2B

14
93%
7%

60
100%

14
100%

Other

100%

27
93%
7%

71%

29%

3

21
100%

208
95%
5%

66
86%
8%
6%

20
100%

TOTAL

73
99%
1%

344
97%
3%

93
86%
5%
9%

20
100%

3-35



Overall haemostatic efficacy assessments by investigator for VWD
patients in A4001 study

Overall

Serious
bleeding

Surgery

Prophylaxis

No. treatment No. days with

events

101

53

39

9

treatment

950

232

253

465

No. (%) treatmentevents

Excellent/

200d Fair/ poor
100 (99.0) 1(1.0)

52 (98.1) 1(1.9)

39 (100)

9 (100)

* Schramm W. European Journal of Haematology 2008; 80 (Suppl. 70: 3-35



VWF:RCo Dose (IU kg™)

150 -

1004

n
=
1

von Willebrand factor/factor VIll concentrate (Haemate® P)
dosing based on pharmacokinetics: a prospective multicenter

trial in elective surgery

5. LETHAGEMN,* P. A. KYRLE, + G. CASTAMAN,} 5. HAERTEL, 8 P. M. MANNUCCI,q FOR THE HAEMATE
P* SURGICAL STUDY GROUFP

VWF:RCo < 10%

Udinnost excellent / good:

Time I kg~ VWF:RCo, median (1QR) * Operace.
L Minor surgery  Major surgeny A 96%
Surgery PK 78,5 (73.4-81.2) 79.8 (75.8-84.0) :
[ ] Minor Loading 622 (45.8-86.8) 66,5 (51.6-82.1) * 2. den:
Major 02 days  46.8 (35.8-50.8) 46.1 (38.3-75.2) *100%:
— 56 days  58.8 (306-47.4) 43.9 (37.1-74.4) . .
=8 days — 42.3 [37.1-51.0) 14. fggo/
—_— [ ] 0
T T
——1
L T _ T
- %
1 1
1 i - .
PK Loading 0—2 days 36 days =6 days



Trombembolicke komplikace (Haemate P)

7 pripadi na 12 640 roku lécby

* VWF:Rco a FVIII:C > 100%

* Schramm W. European Journal of
Haematology 2008; 80 (Suppl. 70: 3-35

o v&t&i : 0
vetsinou FVII:C > 200% «yichors wi. Haemophilia 2008:14:171-232 (USA)

 NHLBI guidelines:
* VWF:RCo < 200%
* FVIII:C < 250-300%
« Vetsina:
* perioperacne
* bez profylaxe TEN
- Doporuceni:
- standardné profylaxe TEN

* Mannuci PM.N Engl J Med

2004; 351: 6683-94
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Figure 3. Representative Example of the Changes of Plasma Levels in Ristoce-
tin Cofactor Activity and Factor VIIl Coagulant Activity in a Patient with Type 3
von Willebrand's Disease.



Haemaophilia (2010), 16, 101-110 DOL: 10.1111/.1365-2516. 2009, 02088, x

ORIGINAL ARTICLE von Willebrand disease

Efficacy and safety of highly purified, doubly virus-inacti-
vated VWF/FVIII concentrates in inherited von Willebrand’s

disease: results of an Italian cohort study on 120 patients
characterized by bleeding severity score

A. B. FEDERICI,* G. BARILLARL{ E. ZANON,{ M. G. MAZZUCCONIL,§ R. MUSS0.9
. TARGHETTA®* and P. M. MANNUCCI*

ALVWD
patients VWD1 VWD24  VWDIZB  VWDIM* VWD3
Parameter, median (range| (1 =120 (1 = 56) (=19 (1 =25) (=10 (1= 10]
ender (M/F) 5169 12134 7112 &/17 82 /4
(years) S0(6-83)  48(7-83) S0 (25-82)  36(6-79) 64 (21-80) 57 (30-72
eight (kg) 70(17-95) 68 (25-95) 70 (48-90) 63 (17-87) 77 (5890) 70 (64-93)
eding severity score §(0-27) § (0-22) § (0-23) 7(227) 9(2-17) 16 (6=22)
RCo (IU dL7") 20 (<3-56) 33 (3-56) 6 (<3-40) 15 (<3-52)  4(<3-22) <3
Ag (IU dL) 35(<3-88) 39 (480)  22(1-60)  45(11-88) 13 (5-38) <3

C (U dL7Y) 41(2-129) 46 (12-99) 30 (10=<100) 59 (18-12%) 29 (15-7) 5 (2-17)




Etficacy and safety of highly purified, doubly virus-inacti-
vated VWE/FVIII concentrates in inherited von Willebrand’s
disease: results of an Italian cohort study on 120 patients
characterized by bleeding severity score

A. B. FEDERICI,* G. BARILLARI,+ E. ZANON,f M. G. MAZZUCCONI,§ R. MUSS0,9
R. TARGHETTA®* and P. M. MANNUCCI*

VWD VWD2ZA  VWD2B

=10
Mo of Dosage (RCo Total dose Outcome Cood/
infusion l.:g'1 da}r“] IU VWE:RCo Excellent
Median Median
|range ) (range) Median (range) # (%]
All bleedings 20140 A0 (11-124) 5138 (85-189 0Da0) 111 '97)
By anatomical site
Epistaxis 1(1=5) 48 (20-70) 4,110 (685-31 510 22 1100
Grasrointestinal 2(1=31) <7 (13-88%) 8,220 (2,740-189 0&0) 16 (84)
Gums 2 39 5450 (5480) 11007
Meno-methrorragia 3(1-6)  £9(17-90) 8,220 (1370-30 140) 13 1100
Cerebral haemorrhage 40 11 27 400 (27 400) 1100
Wound bleeding 15 (1-23) 15 (23-42) 30 140 (1370-04 390) 31100
bymosis/Haematomas 2 (1-11) 57 (21-76) 2740 (1370-16 440) 27 1100)
rthrosis 2 (1-7) 38 (17-68) 3425 (1370-38 360) 14 100

her sites 4 (1=17) 39 (17=12¢) 10 960 (1370-30 140) 14 1100




Efficacy and safety of highly purified, doubly virus-inacti-
vated VWF/FVIII concentrates in inherited von Willebrand’s
disease: results of an Italian cohort study on 120 patients
characterized by bleeding severity score

A. B. FEDERICL,* G. BARILLARI,{ E. ZANON,} M. G. MAZZUCCONI,§ R. MUSSO,¥
R. TARGHETTA®* and P. M. MANNUCCI*

VWD2A  VWDIE VWD2IM  VWD3

Preoperative Treatment
Mo. of dose dose (IU RCo Total dosell) Llutcome Crood!
infusions  (IURCo kg™ ) kg ! per die) VWEF:RCe Excellent
Median Median Median Median
(range) ‘range) (range) (range) N (%)
All procedures 2(1-37) 48 (11-137) 44 (14-98) 5,480 (685-200 020) 130 (59)
by type:
Major surgery G1=371 62 (17<137) 51 (14=98) 12,330 (2740-200 020) 45 (100
Invasive procedures 3 (1-11) 52 (17=-73) 42 (14=68) 10,618 (411042 470) 24 {100)
Dental 1 (1=5) 44 (11=82) 19 (M=h4) 4110 (AR5=12 330) §7 (100)

Delivery 3 (1-8) 59 (38-68) 40 (3863 9590 (2740-28 770) 4 (99)*




Farmakokinetika Haemate P - Wilate
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Farmakokinetika Haemate P - Wilate

T1/2 T1/2
Terminal Primérny

(h) (h)

prameér prumeér

IVR MRT

(h)

pramér

% [ 1U [ kg
prameér

willaste "D willate "o willate T willate M7

VWE:

Reo 2,07 201 91 102 95 90 11,9 13,8

FVIII:C
chrom.

2,47 2,69 16,1 20,5 13,0 35,7 23,0 30,3

* Kessler CM. Thromb Haemost 2011; 106: 279-288



Treatment and prevention of acute bleedings in von
Willebrand disease — efficacy and safety of Wilate®, a new
generation von Willebrand factor/factor VIII concentrate

E. BERNTORP.,* |. WINDYGAYT and THE EUROPEAN WILATE STUDY GROUP
*Malmé University Hospital, Malmo Centre for Thrombosis and Haemostasis, Malmo, Sweden; and flustitute of
Haematology and Transfusion Medicine, Warsaw, Poland

Table 1. Demographic characteristics and bleeding frequency before study entry of the 44 patients included in the Europe;

VWD type 2
VWD type 1 2A 2B 2N VWD type 3
Number of individuals (#) 8 6 4 2 24
Maleffemale (n) Y4 15 212 111 12112
Mean age, years (range) 34.9 (5-63) 43 (10-73) 54 (35-65) 25 (25-25) 24.9 (6-56)
Mean body weight, kg (range) 58 (19-70) 67 (26-80) 78 (63-88) 64 (63-65) 60 (23-104)
Mean number of BEs per month L5 (0.1-8) 1.9 (025-4) 4.6 (1-8)  0.17 (0.08-0.25) 4.2 (0.2-28)
before study entry (range)
Mean VWF:RCo baseline, % (range) 50 (12-95) 35 (14-63) 27 (12-42) 80 (63-97) 4(1-14)
Mean VWF:Ag baseline, % (range) 49 (12-108) 80 (22-183) 58 (30-116) 90 (84-96) <5*
Mean FVIILC baseline, % (range) 46 (5-78) 68 (35-135) 59 (36-117) 4 (3-5) 3 (0=16)
BE, bleeding episode.
*5% was the limit of quantification.



reatment and prevention of acute bleedings in von
illebrand disease — efficacy and safety of Wilate®, a new
eneration von Willebrand factor/factor VIII concentrate

BERNTORP.® J. WINDYGAT and THE EUROPEAN WILATE STUDY GROUP

Mean dose Mean no. of
per treatment treatment

MNo. of day = 5D days = 5D Excellent/good
of bleeding treated BEs (IU kg™ Median (range) efficacy (%)

565 28+ 12 1.67 = 1.08 99
1 (range 1-8)

94 27+ 12 1.52 =0.94 tig
1 (range 1-3)

145 44 += 20 4231 =431 g2
3 (range 1-29)

34 26+ 12 1.82 = 294 tig
1 (range 1=17)

&2 36+ 12 1.35 = 0.70 a7
1 (range 1-4)

195 23+ 11 1.39 = 098 99
1 (range 1=9)

1095 29+ 15 1.93 = 210 S

1 (range 1-29]




reatment and prevention of acute bleedings i von
illebrand disease — efficacy and safety of Wilate®, a new
generation von Willebrand factor/factor VIII concentrate

. BERNTORP,* |. WINDYGAYT and THE EUROPEAN WILATE S5TUDY GROUP

VWD type 1 VWD type 2 VWD type 3 Total
(29 BEs) (64 BEs) (1002 BEs) (1095 BEs)

o. of trearment days

per bleeding episode

Mean = SD 1.24 = 0.64 397 = 515 1.82 = 1.68 1.93 =+ 2.1
Median (range| 1{1=3) 1({1-29) 1(1=23) 1(1-29)
Average dose (IU kg')

per trearment day

mean = 5D 28 =7 36= 15 29 £ 15 29 =15
median (range| 25 (22-49) 31 (13-78) 24 (9-113) 26 (9-113)
nading dose (IU kg™

per treatment day

Mean = SD 28 =7 38 =17 0 =15 30 =15
Median (range| 25 (22-49) 32 (13-95) 26 (9-113) 26 (9-113)
intenance dose (IU kg™') per

treatment day

Mean = 5D 23 =0 38=x 14 25 =16 26 =16
Median (range| 23 (23-23) 34 (13-69) 20 (6-92) 22 (6=92)




* sekundarni profylaxe

* indikace:
—typ 2,3
— recidivujici hemartros
— GIT
— epistaxe
— menoragie

 10-50IU FVIII 1-3 x tydné (Haemate P®)

* Berntorp E. Haemophilia 2008; 14 (Suppl.5): 47-53



HP VWF (Wilfactin®)

« maximum vzestupu FVIII:C za 6 - 24 hod.

— u akutniho krvaceni kombinovat s koncentratem FVIII

« pred operacemi prvni davka 12 hod. predem:
— t2 VWF:RCo = 11 hod.
— t2 FVIII:C = 17 hod.
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evropsky
socialni
fond v CR

EVROPSKA UNIE

OP Vzdélavani
pro konkurenceschopnost

INVESTICE
DO ROZVOJE
VZDELAVANI

Déekuji za
pozornost !



