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Vyvoj |éCby

Bez |[écby — F pod 1%
Faktorova lécba — nad 1%

Prodlouzeny polocas
rozpadu (EHL)— nad 1%

Key differences in haemostatic coverage with different
pharmacological approaches for haemophilia

Replacement therapy can be adapted to suit different needs such as bouts of intense physical activity !

§ Factor level

Stable steady state generated by emicizumab is enough to allow intense physical activity without bleeding
complications is still unknown

Lobet S. et al. J Clin Med 2021 Jun 26;10(13):2822.

Patient transitioning in haemophilia

Treatment transition in haemophilia

No prophylaxis

Prophylaxis Individualised
FVIII 0%

prophylaxis
FVIII >1% FVIIl >5-10%
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physical activity T freedom

+ Active involvement of the physiotherapist/sport physician is critical to make

this physical transition successful

Nefaktorova |écba
Genova terapie



Emicizumab

Emicizumab —
Factor IXa nefaktorova lééba s.c

Factor X

Bispecificka monoklonalni protilatka,
ktera propoji FX s aktivovanym FIX a
nahradi tak chybéjici FVIII

Urcen pro dlouhodobou profylaxi u
pacientd s hemofilii A a inhibitorem a
pro pacienty s hemofilii A bez
inhibitoru

Dlouhy polocas (30 dnti)

Podavani subkutanné 1x tydné az 1x
za 4 tydny



Genova
terapie

Genova terapie pro hemofilii A je
jednorazova infuze, ktera vyuziva
vektor k dodani funkéniho genu k
nahrazeni vlastniho defektniho
genu pacienta s hemofilii nebo
terapeutického genu k
poskytnuti chybéjiciho proteinu.
Vysledkem je lepsi aktivita
koagulacniho faktoru, ktery
chrani pred krvacenim.

Potfeba hepatologa v MDT
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Potrebna
uroven
ochrany
pro sport

Doporuceni:
WEFH: FVIII nebo FIX >5 %
Sport: FVIII nebo FIX >15 %

Images provided by Lobet Seb.

Annual no. joint bleeds

Correlation of endogenous FVIII level and annual number of joint bleeds
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Clinical severity of haemophilia A: does the classification of the 1950s still stand? ; Den Uijl IE, et al. Haemophilia 2011;6:849-53.




Jsou lidé s hemofilil méné aktivni?

PwH jsou stejneé fyzicky aktivni jako bézna populace !!!

PrestozZe zde hraje roli strach rodict

Omezeni zplsobena muskuloskeletalnimi bolestmi a ztratou fyzické zdatnosti.

Nizozemi: Vysoka sportovni Ucast u malych déti s hemofilii, podobna jako u nehemofilické populace (2)
Svédsko, Nizozemi: vétdina Gcastnik( studie uvedla, Ze sportuje, z nichZ 59,2 % bylo vysoce- rizikové
sporty vysoce rizikové(3)

1. Matlary RED et al. Hemofilie 2022;28(6):885-890. 2. Versloot O. a kol. Hemofilie 2021 ; 27: 876-85. 3. Versloot O. a kol. Hemofilie 2019 ; 25: 244-51. 4. Matlary RED a
kol. Hemofilie 2023.




/vysuje sport riziko Urazu u PwH?

Sportovni zranéni byla pomeérné vzacna!

Nizozemska studie: Pacienti s hemofilii neuvadéli vice sportovnich urazt nez
téch bez hemofilie. (1)

Mira zranéni nebyla vys né populace. (1)
Dvé americké studie (jednoroé&ni sledovani): Zddna souvislost mezi G&asti na

(vysoké narazové) sporty a zvysené riziko urazu u déti s hemofilii (2,3).

Versloot O. a kol. J Med Sci Sport 2020 ; 30: 1256-64. 2. Mcgee S. a kol. Hemofilie 2015 ; 21: 538-42. 3. Ross C. a kol. Pediatrie 2009 ; 124: 1267-72.




Physical activity in Norwegian teenagers and young adults with haemophilia A compared to general population peers; Ruth Elise D.
Matlary, May Grydeland, Heidi Glosli, Corina Silvia Rueegg, Pal André Holme, 1st publ. 02/23, https://doi.org/10.1111/hae.14752

The Role of Physiotherapy in the New Treatment Landscape for Haemophilia; Sébastien Lobet 1,2,3,* , Merel Timmer 4, Christoph
Koénigs 5, David Stephensen 6,7, Paul McLaughlin 8, Gaetan Duport 9, Cédric Hermans 1 and Maria Elisa Mancuso

A systematic review of physical activity in people with haemophilia and its relationship with bleeding phenotype and treatment
regimen; Megan Kennedy 1, Philip 0'Gorman, Ann Monaghan 1, Michelle Lavin 223, Brian 0'Mahony 4, Niamh M O'Connell 2, James S
0' Donnell 23, Peter L Turecek 2, John Gormley1; Irish Personalised Approach to the Treatment of Haemophilia (iPATH) study group

Clinical severity of haemophilia A: does the classification of the 1950s still stand? ; Haemophilia 2011, Den Uijl et al

Promoting physical activity for people with haemophilia in the age of new treatments, haemophilia 2022; Matlary RED, Nathalie
Grinda, Fionnuala Sayers, Olav Versloot, Paul McLaughlin, on behalf of the EAHAD Physiotherapists Committee

Similar sports participation as the general population in Dutch persons with haemophilia; results from a nationwide study,
Haemophilia 2021, Versloot O et al

Factors associated with physical activity in young people with haemophilia A on prophylaxis; Haemophilia 2023, Matlary RED et al

Sports participation and sports injuries in Dutch boys with haemophilia; Med Sci Sport 2020, Olav Versloot, Merel A. Timmer, 1 Piet
de Kleijn, I Marleen Schuuring, 2 Casper F. van Koppenhagen, 3 Janjaap van der Net, 2 and Kathelijn Fischer

Organized sports participation and the association with injury in paediatric patients with haemophilia; Haemophlia 2015, Mcgee et al
Athletic participation in severe hemophilia: bleeding and joint outcomes in children on prophylaxis; Pediatrics 2009, Ross C et al

Association between Sports Participation, Factor VIII Levels and Bleeding in Hemophilia A ; Thromb Haemost 2023,Laura H Bukkems
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Sportovni aktivity doporucené proPwH

e Sportovni ucast neni spojena s dodrzovanim profylaxe 1

«  Ucast PwH v intenzivnich vysoce rizikovych sportech je FAKT! 2

«  Z4dna souvislost mezi sportovni G¢asti a krvacenim nebo sraZlivosti spotieba faktor( byla pozorovana 1

* Je tfeba rozliSovat mezi rekreacnim sportem, soutéznim sport, intenzivni sport, vrcholovy sport,... 1.

Playing It Safe Physical Activity Ratings
(American National Hemophilia Foundation)

Table of Activity Ratings Lewlotrisk 1 18
1

Category 3

T -

Anderson A, Forsyth A.Playing it safe: bleeding disorders, sport and exercise. National Hemophilia Foundation (NHF); 2017

Hoefnagels JW a kol. Hemofilie 2021. 2. Versloot O. a kol. Hemofilie 2019

Patients with different lifestyle and activity
levels may need different levels of protection

Optimal prophylaxis regimens for people with haemophilia who
participate in an active lifestyle are still not well defined!

Wang M. et al. Blood Coagul Fibrinolysis. 2016
Images provided by Sébastien Lobet



Pohyb na miru

Obraky: osobni archiv, www.google



Ceska republika

Rekondi¢ni pobyt
ceského svazu
hemofiliku
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Timed up and go test 10m walking test,10m walking test max

* k posouzeni pohyblivosti, e Samostatna chlize bez pomoci
vyzaduje statickou i dynamickou 14 metrld, méreno 10 metrd
rovnovahu

* Max: co nejrychleji mozna chuze
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Vliv pohybu na fyziologicky
rozvoj skeletu a uloha
fyzioterapie v udrzovani
funkénosti kloubu
hemofilik(




Strach z
pohybu

Kostni denzita .
(osteoporoza) Nadvaha

A PRI Ponic¢ené
(vysoky tlak) klouby

Svalova
dekondice

Images provided by M. Katzerova

Zacarovany
kruh
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Rada studii uvadi, Ze fyzicka aktivita maze zlepsit udinnost
|éCby a zabranit epizodam krvaceni u pacientu s hemofilii. U
starSich pacientt muze nedostatek fyzické kondice dale
zvysit riziko cukrovky, vysokého krevniho tlaku, vysoké
hladiny tuku v krvi, obezity a osteopordzy a souvisejicich
zlomenin, kromé komplikaci souvisejicich s hemofilii. To vSe
vede ke snizovani kvality zivota.

Hemophilia News Today, 2016



Zlepsuje
vykony ve
Skole/v praci.

Snizuje uzkost a

deprese Dalsi pozitiva Zlepsuje mentaini
pravidelné
fyzicke
aktivity

ZvySuje sebeuctu a

sebevédomi Snizuje naduzivani

cigaret, alkoholu i

drog

The role of of exercise and sport in haemophilia
management, Lobet S., 2018




Vyhody fyzicke aktivity do budoucna

Prfimérena pohybova aktivita je nezbytnou podminkou pro normalni rozvoj télesnych funkci,
motorickych dovednosti a schopnosti, zlepSeni kondice a vykonnosti a zdravi v détstvi, v
dospélosti i ve stafi.

Sportovni trénink pfed a po puberté vede k pochodim, které brani osteoporéze az do pozdni
dospélosti (Fyziologie a klinické aspekty pohybové aktivity, Macek 2011).

Aktivni zivotni styl chlapcul v détstvi (12,5 let) je vyznamnym faktorem nadvahy ¢i obezity.
Aktivni adolescenti maji nizSi procento télesného tuku, lepsi svalovou hmotu (Bunc 2010).

Pozitivni psychotropni ucinky popisuji NeSpor a Csémy (2006): Pfimérena fyzicka aktivita
sniZuje uzkosti a deprese, zvySuje odolnost mozku vuci poSkozeni alkoholem a zvySuje
spokojenost lidi = kvalitu Zivota.



Prevalence obezity a nadvahy v hemofilické

populaci ve studiich?!

Study

Study location

No. of
hemophilia
patients

Definitions used

Age,
years

Prevalence (%)

Overweight

Obese

At Least Qverweight

Control

Hemophilia

Control

Hemophilia

Control

Hemophilia

Hofstede (2008)*

Sartori (2008)°

- Miesbach (2009)7

Majumdar (2010)**

Soucie (2011)%°

Sharathkumar (2011)*°
Lim (2014)%°
RevelVilk (2011)*

All Netherlands

Padova, Italy

Frankfurt,
Germany

Mississippi®

140 centers in
us.?

Indiana®
Minnesota®

Ontario,
Canada

1066

40

29

132

6347

185
58
173

OW: BMI 25-29.9;
Obese: BMI =
30

OW + Obese: BMI
=26

OW: BMI 25-29.9;
Obese: BMI =
30

Adults: OW: BMI
25-29.9;
Obese: BMI =
30

Pediatric: OW: BMI
85th-95th
PCTL; Obese:
BMI =95th
PCTL

OW: BMI 85th-
95th PCTL;
Obese: BMI
=05th PCTL

Obese: BMI =30
Obese: BMI =30

OW: BMI 85th-
94th PCTL;
Obese: BMI
=95th PCTL

>20

=20

2-19.9

=35
>3b
<18

50

14
NR

53

395

175

NR

NR
NR
18

35

10
NR

52

32

16

151

NR
NR
141

8

NR

21

316

24.2

NR

36.2
319

8

NR

10

36

27

17.4

346
19.6
147

“Denotes overlapping study samples

NR, not reported; OW, overweight; PCTL, percentile

Images provided by S.Lobet.

1. Wong TE, et al. Am J Prev Med 2011;41:S369-75; 2. Hofstede FG, et al. Haemophilia 2008;14:1035-8.
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/Obézni je v Ceské republice \

kazdé paté dité ve véku 6 az 15
let. Neexistuje zadna relevantni
studie prokazujici vétsi ¢i mensi
vyskyt obezity u nehemofilni
populace nez u hemofilické v

\ SR Y,

/Za 10 let v Nizozemsku: \

Prevalence nadvahy u
dospélych lidi s hemofilii se
zvySila z 27 % na 35 % a
prevalence obezity se
zdvojnasobila ze 4 % na 8 %,
coz jsou trajektorie podobné

Qéiné populaci.2 /




Onemocnéni kloubu:
Hlavnim dusledkem nadvahy a obezity u lidi s hemofilii

« ZvySena hmotnostni zatéz kloubu, ktera je dusledkem obezity, muze
urychlit zvySené krvaceni kloubU?

» Celkova populace: Osteoartréza kolena vzrostla 5x u muzu s BMI 30—
35 oproti BMI <252

 Mirny uUbytek hmotnosti vyznamné snizuje nékolik markeru
systémového zanétu (TNFa, IL-6, CRP)?2

» Obezita je také rizikovym faktorem pro nenosné klouby?

* Snizeni Cetnosti krvaceni do loketniho kloubu (nenesouciho vahu) se
snizenim hmotnostil

1.Majumdar S, et al. Haemophilia 2012;18:e82—4; 2. Yusuf E, et al. Ann Rheum Dis 2010;69:761-5.



Kostni denzita u deti a dospelych s hemofilii

Sportovni trénink prfed a

po puberté ved

e k

pochodum, které brani

osteoporbéze az
pozdni dospélosti.

(Fyziologie a klinické aspekty pohyb.a., Macek 2011

do

Haemophilia Controls Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SO Total Weight IV, Random, 95%Cl Year
1.1.2 Pediatric population
Barnes 2007 072 019 19 079 019 215 103% -0.37(-0.84,0.10) 2007
Abdelrazik 2007 048 013 30 055 014 30 100% -0.51(-103,0.000 2007
Tlacuilo-Parra 2008 0.568 0.3 62 0632 016 62 11.2% -0.44(-0.79,-0.08) 2008
Alioglu 2012 052 014 44 098 023 40 9.6% -2.42(-2.99,-1.85) 2012
Subtotal (95% Cl) 155 347 4L1% -092[-1.77,-0.07]

Heterogeneity: Tau® = 0.69; Chi* = 39.46, df = 3 (P < 0.00001); F = 92%
Test for overall effect: Z = 2.12 (P = 0.03)

Total (95% CI) 415 585 100.0%
Heterogeneity: Tau* = 0.27; Ch¥* = 52.50, df = 9 (P < 0.00001); F = 83%

Test for overall effect Z = 3.93 (P < 0.0001)

Test for subgroup differences: Chi* = 0.61, df = 1 (P = 0.43), F = 0%

=0.72 [-1.08, -0.36)

Std. Mean Difference
IV, Random, 95% CI

——
——
——

——

4

=2 -=1 0 1

Lower in Haemophilia Lower in Controls

Images provided by S. Lobet, M.Katzerova.

Barnes C, et al. Pediatrics 2004;114:e177-81; 2. Paschou SA, et al. Osteoporos Int 2014;25:2399-407.

Table from Paschou SA, et al. Osteoporos Int 2014;25:2399-407.2
prof.Botter KaK 2022 (3)

Haemophma Controls Std, Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
L.L1 Adult population
Gallacher 1994 1109 018 19 1234 012 19 8.8% -0.80(-146,-0.14] 1994 s
Nair 2007 082 014 50 093 011 S0 10.8% -0.87(-1.28,-0.46) 2007 -
Mansouritorghabeh 2008~ 1.13 0.1 18 129 023 18 8.6% -0.87(-1.55,-0.18) 2008 e
Mansouritorghabeh 2009 1.09 0.24 14 121 015 14 81% -0.58(-1.34,0.18) 2009 T
Rezaeifarid 2011 0908 013 55 0987 019 87 1L3% -0.46(-0.81,-0.12) 2011 -
Anagnostis 2012 1.047 0.169 104 1.065 0.156 S0 113% -0.11(-0.45,0.23] 2012 -
Subtotal (95% Cl) 260 238 58.9% -0.56 (-0.84,-0.28) %
Heterogeneity: Tau’ = 0.06; Chi’ = 10.21, df = § (P = 0,07); I = 51%
Test for overall effect: Z = 3.88 (P = 0.0001)
L
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Hemofilie a K-V
onemocheéni?

Events
Study obs exp SMR 95%Cl
Rosendaal 1989 1 5 020 95%Cl0.0-11 i
Koumbarelis 1994 1 4 025 95%Cl00-14 -+
Triemstra 1995 0 52 0  95%Cl0.0-058 ~
Soucie 2000 8 27 3 95% Cl 1.50- 5.80
Sramek 2003 39 605 064 95%ClI047-0.88 g
Plug 2006 6 12 050 95%Cl0.20-1.10 b
Darby 2007 104 167 062 95%Cl0.51-0.76 M
Heterogeneity p=0.12
[ Overall SMR 051 95% C10.24-1.09| 4

Fixed effect model

Standardized mortality ratio, 95% Cl

4
L

H

Ll Ll Ll

Ll I T 1

2 1 0 1 2 3 4 5

Snizenou kardiovaskularni
snizenou tvorbou tromb
hypokoagulability.

1. Biere-Rafi S, et al. Neth J Med 2010;68:207-14; 2. Berger K, et al. Haemophilia 2016;

mortalitu

lze vysvétlit
Y dusledku

22:e406-16.

Prevalence in percent

prevalence
koronarnich
onemochneéni?
50: O Men DEGS1
452 O PWHH3
40;
35; e
30;
252 T "
205 o
ol 0.
10;
0 40-49 I 50-59 I 60-69 | 70-79

years




Prevalence of cardiovascular risk factors in people with haemophilia

0- i Cases
i Controls

Percentage
>

1 2 3 - 5

Number of risk factors

CV: Cardiovascular; PwH: People with haemophilia.

* Prevalence of CV risk factors and
associated risk of CV disease is
comparable between PwH and
general population?

« Same degree of atherosclerosis as
the general population?

* Prevalence of diabetes mellitus and
smoking = general population?

» High prevalence of hypertension®

Prevalence of hypertension

Prevalence in percent

100

90

80

70

60

501

40

30

201

10+

0 Men DEGS1
O PWHH3

40-49 50-59 60-69 70-79
years

1. Biere-Rafi S, et al. Thromb Haemost 2011;105:274-8; 2. Fransen van de Putte DE, et al. Thromb Haemost 2013;109:16-23;

3. Berger K, et al. Haemophilia 2016;22:e406-16.



Effect of training on blood pressure
— a meta-analysis of randomised control trials

Effect of resistance

Effect of training
endurance (n=9 trials)
training (n=72
trials)
{ Variable Baseline Net change
Blood pressure (mmHg) N Baseline Net change P value
(95% CL) N Mean N  Mean(95% CL)  Pvalue

Resting blood pressure Blood pressure
Systolic 104 1281 -3.0(-4.0;-20) <0.001 (mmHg)
Diastolic 102 816 -24(-31;-17) <0.001 Systolic 12 1310 12 -32(-71t0+0.7) 0.0

Daytime blood pressure® Diastolic 12 811 12 -35(-6.110 -09 <001
Systolic 11 1348 -33(-58:-09) <0.01 VOypnay (ml/min perkg) 9 24.7 6 +26(+03t0 +48) <0.05
Diastolic 11 856 -35(-5.2;:-19) <001 Heart rate (bpm) 10 70.7 8 +1.0(-1.7t0 +37 NS
Systolic 6 1164 -0.6(-28: +1.6) NS Body fat (%) 6 30.1 4 -094(-16to - <0.01
Diastolic 6 714 -10(-25;+05) NS 0.25)

The reduction in resting blood pressure was R|e3|st§|nce tratljnlng g|f mgderate Intensity Is

more pronounced in the 30 hypertensive also able to reduce blood pressure

study groups than in the others
Fagard RH, Cornelissen VA. Eur J Cardiovasc Prev Rehab 2007;14:12—7.



Priciny svalove dekondice u lidi s hemofilii

imobilizace

(trauma, bez
pohybové a.)

Svalova Postfixacni
slabost ztuhlost

- Omezeni
Mal
sva?o(\)/é rozsahu
prace pohybu v
kloubu
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Faktory dulezité pro zdravou a kvalitni budoucnost

N\ (]

Znalosti o hemofilii
/- Respektovani pravidel
‘./ - Nebat se
MDT spoluprace




Faktory dulezité pro zdravou a kvalitni budoucnost
— FT uhel pohledu

Podporovat
fyzickou
aktivitu/spo
rt

Zlepsit kvalitu
Zivota svalovou
silu a koordinaci

snizit hmotnost
— snizit
hmotnostni
zatizeni kloubu

Prevence ¢asnych
operaci.

ZLEPSIT KVALITU
ZIVOTA.

Individualni
pristup ke
kazdému

PwH

ZlepSovat
rpzsah pohybu



THE EFFECT OF EXERCISE ON PSYCHOLOGICAL WELLBEING

) _crowm

4 N et Exercise provides you with
new challenges which
make you fee!l as though

setr acceptance @ @

Exercising can help to give you o
more positive view about
yourself

FRIENDSHIP

% E you have an aim in lite
Exercising in groups can lead to

MOOD
more social interactions which

Exercise is reiated to positive l T can in turn relate to your

.k:)hcmgfes ir&mood state and has . positive relations with others
een found to improve posiiive
mood regardless of the number
of negatve and positive affects

experienced in a given day

fevePerform.com

[
Y _
~ -~
_ o _ COGNITION | Y DEPRESSICM
-~ ~ Exarcise has been shown Exercising ihree to five fimes per
to have a number of ® week produces significant

sameies positive effects on reductions in depression

F— a person's cognitive compared to once-a-week

- functioning |

ATTITUDE

Exercise helps to improve your -
body image and therefore -

improves your atfitude MASTE RY -.‘

By exercising you develop
environmantal mastery which
makes you feel you are in
charge of the situations i1 which

. you live @BEL'EVEPHQ , . v .
Mezi G. a 1u. 1uncin oo punyudva Aanuvita UIVGA | blllaupbu v uolé popuIaCI snizuje

(Lobet S.)
Vyznam fyzické aktivity jako soucasti ,kazdého" dne pred timto vékem

4 iAN)(IETY

There are a number of acute
affects associated wit
exercising such as lower
state anxiety and higher
tranquility scores

The role of of exercise and sport in haemophilia management, Lobet S., 2018



Silné telo pomaha chranit
cloveka pred krvacenim

© Can Stock Photo

Podle Svétové zdravotnické organizace (WHO) je
fyzicka necCinnost Ctvrtym hlavnim rizikovym faktorem
umrtnosti a predstavuje 6 % umrti na celem svete.
Zdravotni probléemy spojené s fyzickou necinnosti

D Ll

populace. Obezita je napriklad spojena se zvySenym
rizikem kardiovaskularnich onemocneni a
chronickych zanétu kloubl, coz podporuje krvaceni
do kloubu a riziko poSkozeni. Poruchy svalu a kosti
zpusobené hemofilickym zanétem kloubu a starnutim
Jsou navic rizikovymi faktory zraneéni padem.

Haemophilia news today, 2016



Klicem k nejzdravéjSimu pfechodu z détstvi do dospélosti a stafi je pfimerena
pohybova aktivita a nasSi praci je vést déti a jejich rodiCe k této aktivité jiz od
utiého détstvi !
Je dulezité, aby hemofilici a jejich rodi¢e rozuméli a respektovali vliastni potfebu
pohybu!
Dospéli, ktefi nepoznali pocit Stésti z pohybu, potfebuji toleranci.




Take home message

Individualizace fyzioterapie
ICF
Respektovani diagnozy i pfes IéEbu
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