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Fitusiran: A Novel Investigational Prophylaxis siRNA Therapeutic for Hemophilia

Site of action of fitusiran in the
2 134
Fitusiran Is a subcutaneous siRNA therapeutic COMJUIaNOn cascade
designed to lower antithrombin (AT) with the
goal of promoting sufficient potential to m x
generate thrombin to rebalance hemostasis m m >

in people with hemophilia A or B, with or

without inhibitors’ m m m(i

Case reports of hemophilia co-inhented with

thrombophilia suggest this may be an elMective

strategy” Thrombin

Previous study data demonstrate that subcutaneous

administration of fitusiran lowered AT, resulting Iin

increased thrombin generation and an improved

bieeding phenotype
Blood
clot

@ American Society of Hematology
Fitusiran Phase 3 ATLAS-INH: Study Design
The study included eligible male patients (212 years), with hemophilia A or B, with inhibitors receiving on-demand

treatment with bypassing agents (BPA)

Patients were randomized 2.1 to recaive monthly 80 mg subcutaneous fitusiran prophylaxis, with use
demand BPAs for treatment of breakthrough bleeds, or to continue with on-demand BPA

Inhibitor
HA/HB

On- L month eMcacy peancd”
Demand |

BPA On-Demand Arm?

(N=19)
| |
! 1 | |
Screening (Day 60 10 -1) Treatment Period (9 months 1-6 months'

The Phase 3 ATLAS-INH study (NCT03417102) was designed to evaluate the efficacy and safety of fitusiran
in people with hemophilia A or B, with inhibitors

Rebalancing Agents

Bleeding Disorder

Hemostatic System

Coagulation Inhibitors




Fitusiran Phase 3 ATLAS-INH:
Analysis of Bleeding Events by Hemophilia Subgroup

Observed median ABR by hemophilia subtype for treated bleeds and duration of follow-up in the efficacy period*
(statistically significant reduction in bleeding using negative binomial model, p<0.0001)

Hemophilia Type A Hemophilia Type B
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16 Q v*.'s.") . Q1. 81.00.228
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g : 4 Fitusiran Phase 3 ATLAS-INH Results: Safety and Tolerability
: 1,68, 08,06 : Treatment Emergent Adverse Events of Special Interest
BPA on-Gemand (N=16) @ Fitusiran 80 mg grophytasds (N+20 BPA onde AESI| Category BPA On-demand Fitusiran 80 mg Prophylaxis
. ] - - SR ST Preferred Term, n (%) (N=19) [N=41)
rmetiipoDys. ™ . b IR CE VL ALT or AST elevations >3 x ULN
P Increased transaminases 0 (0%) 5(122%)
@ American SOCiEtY of Hemalﬂlosy Increased alanine aminotransferase 0 (0%) 4 (9.8%)
Increased hepatic enzyme 0 (0%) 1(2.4%)
Cholestasis 0 (0%) 1(24%)
Suspected or confirmed thromboembolic events
Deep vein thrombosis* 0 (0%) 1(2.4%)
Subdlavian vein thrombosis® 0(0%) 1(2.4%)
Thrombophlebitis superficial* 0 (0%) 1(2.4%)
Thromboss® 0 (0%) 1(2.4%)

Differences in reported TEAESIs between the fitusiran prophylaxis arm and BPA on-demand arm were
consistent with previously identified risks of fitusiran

zg\ American Society of Hematology 24




Thrombin Generation Matters

Site of action of fitusiran®’ Ex vivo thrombin generation in human

- Fitust i) hemophilia A plasma depleted of AT*
‘., American Society of Hematology o o 6 roa. X
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Fitusiran, an Investigational siRNA Therapeutic Targeting Antithrombin for the Scid 4 60
Treatment of Hemophilia: First Results from a Phase 3 Study to Evaluate Efficacy clot Ll id
and Safety in People with Hemophilia A or B Without Inhibitors (ATLAS-A/B)

& American Society of Hematalogy
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Fitusiran Phase 3 ATLAS-A/B: Treated Bleeds During Fitusiran Phase 3 ATLAS-A/B: Safety and Tolerability
Efficacy Period®

demand [ Fitusiran 80 mg Prophlyaxis
Observed median ABR for all treated bleeds (IQR) Observed median ABR for treated joint bleeds (IQR) TEAE Category, n (%) On '(““”, e (n-:l) y
Any TEAE 18 (450 62 (78.5)
L siransd ARN g sted ABN re
FPN (W% C) LY L - 2% (¥ T Any TESAE 5128 510.9)
ne N - x ip .
‘:" Any TEAE lcading 1o treatment discontinuation® 2 12.5)
PABAME '! Any TEAE leading 10 death D (0.0
4
v E; Any TEAESI 1(25) 151190
? 1} e A, ALY increased ) (0.0 12{15.2)
; | AST increased 1(25) 3(3.8)
- ! .
3’ Mepatic enzyme increased 0 (0.0) 1(1.3)
T Transaminases increased ) (0.0 1 (1%
. 3
eoma 34 ] A b No TEAESIs of thrombosis were reported. Differences in reported TEAESEs between the fitusiran prophylasis arm and factor
on-demand arm were consistent with previously identified risks of Mtusiran
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The Rest of the Story-Fair Balance

Fitusiran Phase 3 ATLAS-A/B: Summary

*  Fltusiran prophyloos resulted in & significant reduction in ABR In people with savere
hemophilia A or B without inhibitors
» This reduction in bleeding was associated with a meaningful mprovement in quality

of e

* Reported TEAES in the Musiran prophylads arm were generally consiatent with
previously entified nsks of Stusiran of what i3 anbapated o an adult and adalescent
population with severe hemophilia A or B

FANGITas o s WAl e e By Aty and ™oy Nave Aot Beeh pitabiated by vy he sth patha(ibies

https://www.hemophilia.org/news/sanofi-revises-fitusiran-

5 thrombotic events total in program

Trial restarted: Dosing from
80mg/month to 50mg/every other
month (~70% dose reduction)
Use lower doses of factor for
breakthrough bleeds

All comparisons to on-demand, not to
prophylaxis with other agents
gene tx, emi precedents

https://www.news.sanofi.us/2020-12-10-Sanofi-to-resume-

dosing-regimen-to-mitigate-risk-of-vascular-thrombosis dosing-in-fitusiran-clinical-studies-in-the-U-S
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Emicizumab Prophylaxis in Persons with Mild or
Moderate Hemophilia A: Results from the Interim
Analysis of the HAVEN 6 Study

laude N r,' Johnny Mahlangu,? Michaela Lehle,” Pratima Chowdary,* Olivier Catalani,” Victor w
Jiménez-Yuste,” Benjamin M. Beckermann,®* Christophe Schmitt.* Cédric Hermans.® Giuliana Ventriglia,®
Jerzy Windyga,” Anna Kiialainen,* Roseline d'Oiron,® Paul Moorehead,” Vanda Teodoro,* Amy Shapiro,'?
Johannes Oldenburg'!

Lows Pragel Cardiology Hospad. Lyon 1 Uvversity. Lyon. France. "Unnevady of the Witwatersrand and NeLS, Johanngsburg. Soun Africa

¥ Hofmann-La Roche Lt Basel Switzeriand, ‘Royel Free London, London. UK. "Hoapeal Uriverstano La Paz. Autonoma University, Macnd. Span
‘Clngues Unwerstaves Saint-Luc Srussels. Beigem "Department of Hemostasss Disorders and internal Medicine. Instdute of Hematology and
Transfusion Medicine, Warsaw, Poland, *Eicéire Hospital AP-HP, University Pans Saclay and UMR_S1176 INSERM. Le Kremin-Bicére, France
‘Momanal Unwersity of Newfoundiant, NL. Canada. “incVane Momophia 4 Thvombomis Conter, IN. USA. ""Universety of Bone. Bann, Gormany
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ple with mild or moderate HA, no new safety signals were identified and
here were no thrombotic events, thrombotic microangiopathies, or deaths at the time of the
intenm analysis®

Efficacy data were consistent across all bleeding endpoints and with other HAVEN studies

Data indicate emicizumab offers a favourable safety profile and an efficacious treatment option for

people with mild/moderate HA while reducing treatment burden for those previously receiving
either episodic or prophylactic FVIII treatment




Surgical Experience from the Phase lllb STASEY
Trial of Emicizumab Prophylaxis in Persons with
Hemophilia A with FVIIl Inhibitors: Final Analysis

Giancarlo Castaman,' Jerzy Windyga,? Hazza Alzahrani,? Susan Robson *
Fabian Sanabria,* Monet Howard,® Victor Jiménez-Yuste®

'Conter for Bleeding Dvsovders and Coaguiation. Careggr University Hosptal, Florence. taly. *Department of Heomostasis Desorders and
Internal Medicene, Institude of Hemalology and Blood Transfusion, Warsaw, Poland. 'King Faisal Speciakst Hospita! and Research
Centre. Riyadh, Sauch Arabia. “F MHoffmann-Le Roche Lid, Base! Swizerfand, °F Hoffmann-La Roche Lid, Mississauga, ON, Canada,

fHospital Universitano La Paz. Autdnema Universily, Madnd, Spain

Most minor surgical procedures during the STASEY study were performed without
additional prophylactic coagulation factor and did not result in post-opéerative treated bleeds

Major surgeries during the STASEY study were safely performed with additional
coagulation prophylaxis

No thrombotic microangiopathies or thrombotic events related 1o emicizumab occurred in

people who had on-study surgeries in the STASEY study

A bleed management plan should be in place for anyone on emicizumab undergoing
surgery, 1o optimize the prevention and treatment of bleeds
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Surgeries and diagnostic procedures in

hemophilia patients on concizumab
prophylaxis: Results from the phase 2
explorer4 and explorer5 trials

Wheeler AP Benson G4, Eichler H?, Tender SM*. Cepo K4 limenez-Yuste V
’ | }

Kavakli K*, Wong Lee Lee L7, Matsushita T®
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Concizumab is an anti-tissue factor pathway inhibitor
(TFPI) antibody

p i

Conclzumab *)
o 43 By enhancing the initiation phase of
; . MY coaqulation through increased FXa activity

) _ .
” | ” ' J;.
: ' i T
§ S - S é"j" Allowing sufficient thrombin generation to
) LY prevent bleeds
— 7

For subcutaneous prophylaxis across all
hemophilia subtypes




Financial Stewardship In an Era
of Hematologic Advances in
Care: Whose Value? What
Price?

O

Aaron Kesselheim, MD

Glenn Pierce, MD,PhD

Derek Robertson, MBA, JD

Pedro Gascon, MD
John Lin, MD



Estimating Escalating Costs Over 60

Years

1965: Cryo, ~$8/bag, weight based dosing, 20 bags/adult bleed =$160
« 20-40 bleeds/year = $3200-$6400/yr

1970: Lyophilized factor ~$0.08/unit, 2000-3000 units/adult bleed x 1-3 tx
« 20-40 bleeds/year = $3200-$29,000/yr

1985: Virally inactivated factor 2x base charge; up to $58,000/yr

1987:Highly purified, virally inactivated factor 6x base charge; up to $180,000/yr
1992:Recombinant factor ~$1.00/unit, $40,000-$360,000/year

2014: Extended half life recombinant factor ~$2-3/unit, $600,000/year

« 2017: FVIII mimetic bispecific antibody ~$500,000/year

Pierce/ASH 2021



The Numbers: Global Distribution of
FVIII Use

Population by region FVIII total IU by region

Africa 1%

South East Asia 5%

Eastern Mediterranean 6%

Western Pacific 6%

Americas 18%

South East Asia 37%
Americas 44%

Europe 11%

Western Pacific 7%

Equity in health care

Africa 15% Eastern Mediterranean 13% Europe 38% - m.e(] ﬂS ?qycl .
utilization, distribution
according to need,
Popu gross national income Total FVIII IU by gross national income eCIUC” access, eCIUC”

health outcomes

High 17%

Lower Middle 7%

High 61%
Upper Middle 24%

. Upper Middle 31%
Lower Middle 53%

Pierce/ASH 2021

World Federation of Hemophilia Annual Global Survey 2019, https://www.wfh.org/en/our-work-research-data/annual-global-survey



https://www.wfh.org/en/our-work-research-data/annual-global-survey

Cost of Manufacture vs Charge for Gene Therapy

Invivo Target tissue # of Doses and Manufacturing Cost of Goods (COGs)
AAV treatment Dose of gene therapy (vg) Based on process modelling
S0.4M/eye
Eye (local target) 0.005L batch for 1 dose
N ~1x10" vg — $ 500/dose (HEK, Sf9 and Producer Cell Line)

Brain (local target) 0.05L batch for 1 dose
~1x10"2 vg — $ 5,000/dose (HEK)

$ 1,000/dose (Sf9 and Producer Cell Line)

$2.5M?

Liver (systemic) 5L batch for 1 dose

~1x10" vg —/ $ 30,000/dose (HEK)
$ 7,000/dose (Sf9 and Producer Cell Line)

Scree

$2.2M

- o — 50L batch for 1 dose
uscle (systemic —) $ 300,000/dose (HEK)
~1x10" vg - 4 $ 50,000/dose (Sf9 and Producer Cell Line)

Image adapted from Realizing the Promise of Gene Therapy Through Collaboration and Partnering: Pfizer’s View, Scientific American January 2019 Pierce/ASH 2021



Genotype-phenotype relationship
among 1200 unrelated white
patients with inherited FVII

~deficiency

isan Halimeh?*, Gili Kenet?, Lyd Genotype-phenotype relationship...
Piotr Kuta?. Maria Shnevaer-, Symptomatic phenotype is influenced by

Factor of interest® Odds Ratio | 95%CI |

Age at first onset 1.01 1.007 - 1.025
L. . L Female vs. male gender 3.25 2.35-4.50
FVII deficiency has high variability between genotype and phenotype
Blood group 0 vs. non-0 1.6 1.1-22
Presence vs. absence of 1.9 13-28
further bleeding diseases

* mild deficiencies refated to Fil, FV, von Willebrand disease, fibrinogen, FXII

no ugnificant influence (removed from regression moded)
factor 5 1691 G>A; Prothrombin G20210A G>A, Prothrombin 19911 A>G
AT-, PC-, PS-deliciency




A Novel Methodology for Building
Longitudinal, Patient-Centric
Real-World Datasets in Hemophilia A

A Pilot Study in the Mild and Moderate Population

Mark W. Skinner,'? Gillian Hanson,® Tao Xu,* Richard O There are limited real-world data on people
. - . 3 » - ‘ . - 7 .
Emily Cibelli,* Francis Nissen,* Michelle Witkop,” Fabiar with mild or moderate hemophilia A

'MeMaster University, Hamilton, ON, Canada. “instilute for Policy Advancement Lid, W
Francisco, CA. USA: *F Hoffmann-La Roche Lid, Basel Switzeriand: *Roche Product:
South San Francisco. CA, USA. "Nabonal Hemophwa Foundaton. NY. USA: *inckana |
IN, USA

People with mild and moderate HA account for 40-52% of all PwHA, including nearly all women with
A HA_ and this population is under-represented in sclentific literature®+4

Available claims data from payer databases are confined 1o biling codes, and lack crucial data on
outcomes and disease characterization (e.g . seventy, treatment response)*



A patient-centered approach to

fill this gap

* The aim of this study was to create a

longitudinal healthcare database using a i
novel, patient-centered approach to collect

RWD from individuals with mild and moderate 1. Dela 80!

HA in the United States study q

- This online record management platform integrates ::::ye:

medical record data collected during routine clinical 5 peae i

mitio

care with PROs develop:

- Data are traced back to original notes from clinicians, 1 Tha e

fulfilling an important requirement highlight
FDA's new draft guidelines on RWD' Conc

lusions

The patient-centric data collection methods implemented in this study provide a novel
approach to build longitudinal real-world datasets, with benefits for patients and physicians

Technology-enabled data abstraction showed consistent high quality; direct engagement
with patients complements potential gaps in the clinical record

This approach provides needed data on groups under-represented in RWD and traditional
PwHA cohorts, including those with mild and moderate disease and women with HA



j‘, Ameri ican Socxety of Hemalology
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L”n Malec, MD

Veesiti Biood Research institute Efficacy of rFVIIIFc for First-Time Immune Tolerance Induction (IT1) Therapy
Final Results From the Glo

Lynn Malec. ' An Van Damme,’ Anthony Chan

s sumon sien ey (R@PIA TOlETIZAtion Was Achieved in the Majority of
e e e e v First-Time IT] Subjects With rFVIIIFc ITI

Transplartstion, Unceerilty of Mden "Angees Bantts Samorm| Hemaphlia end e

S 3rd Amancan Society of Hamatelogy (ASH) | o
: L —** ‘ The Kaplan—Meier estimate of the
Summary and Conclusion — ITI success rate was 67%

rFVIIIFc is the first EHL FVIII with prospective data for first-time ITl in patients with

severe hemophilia A with high-titer inhibitors 0 3 MW I 0 4 0
from first IT) infusion (weeks)

- = a 7 S 4 ) 0
rFVIIIFc was well tolerated and offered rapid time to tolerization (median: 11.7 et i T S et B S it Sot e et

weeks [2.7 months]) with ITI success and no relapse in almost two-thirds of subjects

Optimizing ITI to eradicate inhibitors remains a priority
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Dental considerations for PWBD

Lochana Nanayakkara

Consultant In Restorative Dentistry, Royal London Dental
Hospital

Dental Lead, North London Adult Haemophilia Network
Chair, Dental Committee, World Federation of Haemophilia

WFH

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Objectives:

 To understand the importance of oral health in PWBD
 To understand how oral health impacts the quality of life of PWBD

* To discuss how the haemophilia comprehensive care team can

facilitate access to primary dental care.

WEFH

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Restorative dentistry

“Our aim must be not merely the meticulous
restoration of that which is missing, but also the
perpetual preservation of that which remains.”
M.M.DeVan

FH

RATION OF HEMOPHILIA
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Current Guidelines

 Allows most dental treatments to be carried out safely whilst minimising the use

of factor concentrates
« Majority of patients can be safely treated in general practice for routine dentistry

 Only severe cases of haemophilia (<1 1U/dl) and those with inhibitors should be

routinely referred to the Dental Hospital, unless on prophylaxis
 All EXTRACTIONS should be referred to the Dental Hospital

« Factor replacement therapy is ONLY required for dental surgery extractions,

Inferior Dental Alveolar blocks, injections, lingual infiltration and when prolonged

WEH

Brewer A & Correa MA, Guidelines for dental treatment of patients with inherited bleeding disorders, WORLD FEDERATION OF HEMOPHILIA

Montreal:World Federation of Haemophilia 2006 (revised 2013) DERACIan MO DIALE DE L RO HILIE

bleeding is expected



Current Guidelines — Prevention iIs
a PRIORITY

* Prevention = Preservation of a healthy dentition and periodontium
Prevention = Less need for invasive dental treatment

Prevention = Less need for factor replacement therapy
Prevention = Less complications for patients with inhibitors
Prevention = Decreased costs for Haemophilia Centres

FH

TION OF HEMOPHILIA
NDIALE DE L'HEMOPHILIE
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 Periodontal Disease is the most common chronic inflammatory condition

in humans!?

It affects 50% of the world’s adult populations?: ?

 83% of the British population present with some level of periodontal

inflammation?s

1. Chapple I.L.C., Genco R., et al., (2013) Diabetes and periodontal diseases: consensus report of the Joint EFP/AAP Workshop on
Periodontitis and Systemic Diseases. Journal of Clinical Periodontology. 40 (Supplement 14); 106-112.

2. Nazir, M.A. Prevalence of periodontal disease, its association with systemic diseases and prevention. Int. J. Health Sci. 2017, 11,
72-80.

3. Fuller E, Steele J, Watt R, Nuttall N. (2011) 1: Oral Health and function — a report from the Adult Dental Health Survey. The Health WORLD FEDERATION OF HEMOPHILIA

. . . FEDERATION MONDIALE DE L'HEMOPHILIE
and Social Care information centre. FEDERACION MUNDIAL DE HEMOFILIA




« A cohort study by Fiske et al showed that a high proportion of IBD

patients have periodontal disease (49 out of 50 patients)

Fiske J, McGeoch R, Savidge G, Smith M. The treatment needs of adults with inherited bleeding disorders. Journal of Disability and Oral Health 2002; 3: 59-61.

« Patients with mild vWD are NOT more susceptible to Periodontitis

« They do not have a more pronounced inflammatory response to oral

biofilm

Mester et al. The presence of periodontitis in patients with von Willebrand Disease: A systematic review. Appl. Sci. July 2021, 11, 6408.

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMQPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Periodontal disease

« Most common symptom is bleeding on tooth brushing

 In PWBD, prolonged bleeding can be encountered

 Tranexamic Acid Mouthwash is helpful

WORLD FEDERATION OF HEMOPHILIA
FEDERATIOMN MOMNDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Challenges for the dentist

 Prevention and management of periodontal disease is focused on:
 improving oral hygiene practices

 root surface debridement

 Both processes can cause gingival bleeding

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE

JERACION MUNDIAL DE HEMOFILIA



Periodontal disease

« Hygiene therapy with improved home care and regular maintenance with

General dental practitioner / hygienist will stabilise disease

Hygiene visit One week

I ate r I'I;.’}F?,C%«TIQN MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA

WORLD FEDERATION OF HEMOPHILIA



PREVENTION.......
Healthy Gums Don’t
Bleed!

‘l L.. { by
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PRE-TREATMENT POST-TREATMENT




Good oral health 1s associated with
iImproved quality of life In patients
with inherited bleeding disorders

‘ WFH
Alpkilic Baskirt E, Ak G, Zulfikar B. Oral and general health-related quality of life among young patients with haemophilia. Haemophilia : the official

WORLD FEDERATION OF HEMOPHILIA
: ; o G- ) FEDERATION MONDIALE DE L'HEMOPHILIE
journal of the World Federation of Hemophilia 2009; 15: 193-198. FEDERACION MUNDIAL DE HEMOFILLA



Quality of Life

« Absence of pain « Halitosis related with oral bleeding
» Altered taste * Intimacy issues for women and men

« Confidence to smile and function in < Association with systemic disease

social situations

WORLD FEDERATION OF HEMOPHILIA
FEDERATIOMN MOMNDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Head and
Neck Cancer

Heart
Disease

Stroke

Diabetes

THE FACTS ARE...
RSO ARSS
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TOOTH LOSS & GUM

DISEASE increase the risk

of ALZHEIMER’S disease.
-Mayo C/inicJ

People with GUM
DISEASE are twice as
likely to die from HEART
DISEASE & three times
as likely to die from
STROKE.

-Mayo Clinic
\

<

The Surgeon General
reports that AT LEAST
80% of American adults
have GUM DISEASE.
-AAOSH*
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COMPLETE HEALTH DENTISTRY™

Designed by Katrina White
*American Academy for Oral Systemic Health

Alzheimers
Disease

Premature
low birth
weight
babies

Rheumatoid
Arthritis

& wWFH
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Prevention= A DENTAL HOME
FOR ALL PATIENTS

WFH

WORLD FEDERATION OF HEMOPHILIA
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PATIENT and GDP SURVEY

 Patient Survey was completed online or in
Haemophilia outpatient clinics at Royal London
Hospital

« A total of 105 anonymous surveys collected
over a 5-month period in 2010

« The GDP Surveys were posted to GDPs from
local PCTs (Tower Hamlets, City & Hackney
and Newham)

 Total 122 surveys were posted with 53 being
returned (response rate 43%)

Haemophilia

Haemophilia (2012), 18, 510-515 DOL: 10.1111/j.1365-2516.2011.02716.x

ORIGINAL ARTICLE Clinical haemophilia

Access to primary dental care for patients with inherited
bleeding disorders

H. KALSL* L. NANAYAKKARA,* K. J. PASL,¥ L. BOWLESt and D. P. HARTY

*Royal London Dental Hospital, New Road, London, UK; and tHaemophilia Comprehensive Care Centre, Royal London

Hospital, Barts and The London School of Medicine & Dentistry, Queen Mary University London & Barts and The London NHS
Trust, London, UK

WFH
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The barriers to accessing dental care:

Disease specific barriers:

« 21 of 105 patients (20%) had been refused dental treatment by a local dentist
due to their bleeding disorder

Patient Specific Barriers:

« 18 of 105 patients (17%) felt apprehensive about visiting their local dentist
due to previous bad experiences

« 47 of 105 patients (45%) did not feel confident in their GDP’s ability to look
after them taking into account their bleeding tendency

WEH
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Do you feel confident in knowing how to

manage a patient who has an inherited
bleeding disorder?

mYes

mNo

« 21 of 53 GDPs (40%) surveyed did not feel confident in treating IBD patients

In general dental practice
WFH
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If a patient attended your practice with a co-authored letter
from the haemophilia and dental teams outlining procedures
that they felt could be treated safely in general practice,
would you feel reassured and more likely to care for the
patient in the long term?

M Yes

B No

« 48 of 53 GDPs (90%) would feel more reassured with a letter with specific

o

details and advice ﬁdb\ WFH
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Communication - Key to Success

Barts Health [TiH Empower people with bleeding
disorders to seek primary dental
care ...... regularly

Date:

Qur Ref:
Dear Dental Colleague,
Re: Primary dental care for patients with inherited bleeding disorders.
Thank you for registering this patient for primary dental care. Althcugh hefshe suffers with an inherited

bleeding disorder routineg check ups, hygiene - -
treatment, and routine restorative work NOT requiring an inferior dental nerve block or lingual [ ] e —

infiltration will be safe to perform at your Pracnca We are fully suppomve of trying to deliver primary

care for our patients as locally as ikl 12 should be referred to the

haemophilia centre email address (above) for a I'E|J|y' within 48 huurs

Any interventicnal procedures requiring an nfanor dental nerva block njemlan or lingual infitration
should be referred to Dr Lochana N y in R Dentistry, at address
HOGOOCK or faxed directly on 020 X0¢ X000

Any dental extractions which are required should be addressed to Dr Judith Jones, Consultant in Oral
Surgery at the above address or fax number.

The Royal London Hospital provides an emengency out of hour's service for acute dental problems.

ags .
Patients with inherited bleeding disorders needing to access this service should also contact the Royal

London Hospital Haemophilia Registrar via switch board (020 330 XXX) to ensure appropriate factor ae I I I O I I a e al I l — I l a e I n
replacement follow up.

Yours faithfully, Yours faithfully, O | | | t | P R O M O T I O N

Routinely ask patients about their
— oral health and if they experience

— bleeding on brushing WFH

©@OOO
WORLD FEDERATION OF HEMOPHILIA

Dr Dan Hart Dr Lochana Nanayakkara
Consultant Haemataologist Consultant in Restorative Dentistry
Senior Lecturer in Haematology Dental Hospital ([ J

e,
Barts Health NHS Trunt: Newtam tal, The London Ches gw‘;’
The Royal Londan tal. St Rartholomeas Hospital and Whipps Crom Unsversty Horital WV
St
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Shared Care Approach

North London
Adult
Haemophilia
Network

Dental
Liaison
Letter

General
Haemophilia Dental
Comprehensive Practitioner

Care
Centre

Haemostasis

plan Factor No

Cover Factor
required | cover

required FH

N OF HEMOPHILIA

Developed by L.Nanayakkara, D. Hart, J.Pasi, L. Bowles




Reinforce Dental Prevention In
Haematology clinics with simple advice

Dental caries occurs
when oral bacteria
ferment sugar to
produce acid which
destroys tooth tissue

Dental caries Is

prevented by
decreasing the
frequency of eating
sugary foods

.
FEDERATION OF HEMOPHILIA
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Reinforce Dental Prevention In

Haematology clinics with simple advice

Gingival inflammation is
caused by dental plague, a
biofilm that coats the surface of
teeth and is linked to genetic,
environmental and host risk

factors

Gingival inflammation
IS prevented by
effective plaque control

WFH
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Fluoride reduces dentine
sensitivity.

Fluoride makes dental
enamel more insoluble to
acids produced by the
fermentation of sugar by
bacteria which causes
dental decay

Chlorhexidene Gluconate
resists the adherence of
bacterial plague to the
tooth surface.

It is used as a short-term
adjunct to oral hygiene
practices

WFH
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Post Hepatitis C Care:
How to Monitor Liver Health

Bruce A. Luxon, M.D., Ph.D.

Anton and Margaret Fuisz Chair in Medicine
Professor and Chairman
Department of Medicine

Georgetown University
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Plan for Today

« Basic facts on treating hepatitis C
oWhat are treatment options? Shortened
oWhat are the success rates? version

« What happens after an HCV “CURE"?
oHow do | assess liver health?
oWhat are the complications from HCV infection?

oHow do | know if a patient is at risk of these

complications?

‘ WFH
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“A Silent Epidemic’

Previously number 1
cause of underlying
liver disease requiring
transplant

Leading cause of liver
cancer

HEPATITIS

DOES NOT DISCRIMINATE.

IT AFFECTS MILLIONS
AND CAUSES LIVER CANCER.

Talk to your doctor about testing. Early detection saves lives.

v
KNOw [ETYT0

www.cdc.gov/knowmorehepatitis  w 5

& wrH
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. . . . . FEDERATION MONDIALE DE L'HEMOPHILIE
Poster from: CDC Foundation. www.cdcfoundation.org/FY2011/Protecting-People-Liver-Disease (Accessed September 2021) FEDERACION MUNDIAL DE HEMOFILIA
1. Dennis BB, et al. World J Gastro 2021;27:4818-30; 2. CDC, Hepatitis C. www.cdc.gov/dotw/hepatitisc/index.html (Accessed September 2021).



Typical Patient

Mr. Jones is a 56 yo man with hemophilia who got
human derived factor when he was a teenagetr.
He developed hepatitis C and was treated in the
early 2000’s with interferon but was not cured.

He was monitored with annual ultrasounds that
eventually showed a cirrhotic appearing liver.

He received a direct acting antiviral (DAA) and

was cured of his hepatitis C in 2018.

& wrH
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What do you tell this patient?

His hepatitis C is cured

But his liver disease is not
What are complications of his liver disease?
How do you monitor him for complications?

Will his liver improve?

WFH

How long until his risk of complications is lowered? WORLD FEDERATION OF HEMOPHILA

FEDERATION MONDIALE DE L'HEMOPHILIE
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Typical Patient

« CT scan shows nodular liver consistent with cirrhosis

 Blood tests (specialized) show “high probability of
advanced fibrosis”

 Platelets are 100K; AST is twice normal (APRI is 2.0)

« APRI predicts 91% chance of cirrhosis

& WFH
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Brilliant science led to HCV cure

THE NOBEL PRIZE
IN PHYSIOLOGY OR MEDICINE 2020

Harvey J. Michael Charles M.
Alter Houghton Rice

OOOOOOOOOOOOOOOOOOOOOOOOOOO
“DERATION MO DE | '"HEMOPHILIE



Progress in Curing Hepatitis C

100% -
Detect HCV
o 9% - antibody in 1992
g
() 50% T
3
25% -
0% -
1991 1998 2001 2013 2014
IFN IFN + Riba PEG IFN + Riba PEG IFN Oral
24 weeks 48 weeks 48 weeks + Riba + PI 12 weeks

Year and Treatment

@& wWFH

. . oo . . . WORLD FEDERATION OF HEMOPHILIA
HCV: Hepatitis C; IFN: Interferon; Pl Protease inhibitor; Riba: Recombinant immunoblot assay; PEG: Polyethylene glycol. FEDERATION MONDIALE DE L'HEMOPHILIE

Jaekel E, et al. N Engl J Med 2001;345:1452—7; Rebetron Product Information, Schering Corporation; Olysio Prescribing Information, Janssen, 2013; FEDERACION MUNDIAL DE HEMOFLIA
Twenty-Five Years of Progress Against Hepatitis C: http://phrma-docs.phrma.org/sites/default/files/pdf/Hep-C-Report-2014-Stepping-Stones.pdf (Accessed September 2021).



What Are the Success Rates?*

Genotype la: 92-100% )
Genotype 1b: 95-100%

Genotype 2: 96-100% Potentially cured but

wide geographic

. — 0)
Genotype 3: 89-99% variability of access to
Genotype 4: 94-100% treatment
Genotype 5: 95-100%
Genotype 6: 95-100% _

No evidence that PWH have different cure rates than listed
& WFH

WORLD FEDERATION OF HEMOPHILIA

FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



What Can Happen to Patients After
Curing Their Hepatitis C?

Sometimes
Nothing

Happens
=N Eéphageal
| D varices
Astes .
- & wrH
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Liver cancer o



 Hepatitis C cirrhosis is like a

trail along a cliff.

 Where you are on the trail
makes all the difference to

your risk.




How to Quantify Liver Health

Traditional serum tests are notoriously insensitive to quantify liver health
« Liver biopsy was initially the “gold standard” to assess fibrosis, the
replacement of liver parenchyma by scar tissue

Many non-invasive techniques are now available to assess fibrosis

* Innovative combinations of standard tests (e.g.; APRI)

« Specialized proprietary tests (e.qg.; Fibrosure™, Fibrotest™)

« Elastography (ultrasound or MRI) _ _
Complications

Occur

AGE 4
|\/| ETAV| R NESED P oL R A _— RS
S8 e S s TN ) =& L
Fibrosis 0§ |
Scale

& wrH
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Typical Patient

« Patient wants to know “how his liver is
doing”

 Blood tests show AST now normal;
platelets are 150K (APRI is 0.67)

« Still high likelihood of “advanced

fibrosis”

I} « “When will | get better?”



Evidence of
Improvement?

What About Biopsy

Hepatitis C

D’Ambrosio, Hepatology 2012

¢mm Pre treatment biopsy

Post treatment biopsy:
SVR achieved four
years previously

=3
/M
¥
-
F N
P %' -, .
a g:ﬂ H
.;.; -\
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Hepatitis C - Fibrosis Reversal

Histological outcomes of sustained virological responders with regard to inflammation and fibrosis.

OLD News

Poynard 2002

67% cirrhosis
regression

Lee and Friedman, Antiviral Res. 2014 107:23-30.

Reference  Number Time to Therapy Staging Biopsy  Improved Maintained  Progressive  Fibrosis  Fibrosis Fibrosis Cirrhosis
of biopsy system length  inflammation inflammation inflammation regression maintenance progression regression
patients (%) (%) (%) (%) (%) (%) (%)

Marcellin 48 2.2 years IFN Knodell 10mm 94 2 4

et al. (mean)
(1997)
Shiratori 183 3.7 years IFN Metavir/ >10mm 89 10 1 59 40 1 na
etal Desmet
(2000)
Manns et al. 1034 24 months  PEG/ Knodell na 90 na na 21-26 na na na
(2001) RBV,
IFN/
RBV
Poynard 20 months  IFN/ Metavir 30mm 86 12 2 25 68 7
et al. (mean) REV,
(2002) PEG,
PEG/
RBV
Toccaceli 87 29.5 months IFN Knodell na 87 10 2 33 64 3 na
et al. (median)
(2003)
Maylin et al. 126 6 months IFN, Metavir 15mm 57 39 4 56 32 12 64
(2008) (median) IFN/
RBV,
PEG/
RBV
George et al. 49 62 months  IFN/ Ishak na 82 12 B 82 na na na
(2009) (mean) RBV,
PEG/
RBV
Balartetal. 195 24 weeks PEG/ Ishak 10mm na na na 48.20 37 14 53
(2010) RBV or>4 PT
Mallet et al. 35 (F4 17 months IFN, Metavir 15mm na na na 51 na (already 49
(2008) cirrhosis (median) IFN/ F4 cirrhosis)
at RBV,
baseline) PEG/
RBV
D'Ambrosio 38 (F4 61 months  IFN/ Metavir 30mm na na na 39 na(already 61
et al cirrhosis (median) RBV, (median) F4 cirrhosis)
(2012) at PEG/
baseline) RBV
Morphometry 10mm  na na na 3 8 89
or >12
PT
Necroinflam 10mm 84 16 0
mation (0-3) or>12
PT
Ishak (portal 10mm 34 66 0
inflammation) or >12
PT
Ishak 10mm 8797 13/3 0
(lobular/ or >12
interface PT

inflammation)

T wrH
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Specilalized Lab tests

These serum or plasma tests use commonly available

lab values and patient variables (e.g.; age, gender)

Lab values can be “standard” like platelets, AST, bilirubin

or more unique “matrix turnover proteins”

Lab values and variables combined into a “fibrosis score”

o Need to be disease specific

o Can predict probability of “advanced fibrosis” or

likelihood of minimal fibrosis

o Some tests correlate with Metavir fibrosis

WFH
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Specilalized Lab tests

Disease specific
FIB-4 Use patient physical data

Are variably available

Fibrosure
Fibrotest

Hepascore

Enhanced
Liver Fibrosis
(ELF)




‘Example of a Non-invasive
Fibrosis and Activity Biomarker

Liver Fibrosis, FibroTest™ ActiTest™ Panel
Fibro Test Acti Test
FibroTest assesses the ActiTest assesses the activity
fibrosis of the liver (inflammation in chronic viral hepatitis C or B) . . .
100 100 This FibroTest is
designed for
0.75 1 0.75 1 fibrosis estimation
‘ I B in chronic hepatitis
0.50 1| |-F2 050 {f |° B or C.
05 LI & oos I Alsp provides o
I i ll estimate of “activity,
0.00 L] 0.00 L]} inflammation.”
Score : 0.62 Score : 0.18
(oA
advanced fibrosis no activity

High Risk HwrH

FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA
All third-party trademarks are the property of their respective owners.



Very popular

Elastography

- Easy to do in office
- Instant results
Explored vol . : :
satdaalitl - Requires interpretation
Measures speed of sound wave through liver
Speed is proportional to “stiffness”
Stiffness is related to fibrosis
ﬁl-cl)—'?\:SREsﬁ)s STAGE 1 STAGE 2 STAGE 3 STAGE 4

PortaL FiBrosis Few SEPTA —— ClRRHO'

WFH
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Hepatitis C

Can fibrosis be reversed?

e Yes

Can cirrhosis be reversed?

e Yes

Can complications still occur?

e Yes!

What is the time frame for improvement?

« Early changes (improvements) seen at one year

WEH

 Five year benefit clearly seen, even in cirrhotics WORLD FEDERATION OF HEMOPHILIA

FEDERATION MONDIALE DE L'HEMOPHILIE
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Hepatitis C
Long Term Follow Up

* For patients with confirmed advanced fibrosis or cirrhosis

 Risk of HCC: screen with ultrasound every 6 months
 Risk of variceal bleeding: Screen with EGD every 1-2 years

 Monitor for complications of ascites and encephalopathy

WEH

WORLD FEDERATION OF HEMOPHILIA
F : i



Hepatitis C
Long Term Follow Up

* For patients with confirmed advanced fibrosis or cirrhosis

 Determine if fibrosis has improved so that patient is no longer at

risk (no longer F3 or F4)?

« Use combination of blood tests and elastography (interval 12-18

months)?

WORLD FEDERATION OF HEMOPHILIA
DERATION MOMNDIALE DE L'HEMOPHIL
1 Nahon, et al Gastro 2017 FEC
2 Author personal experience



Summary (1)

 Treatment of hepatitis C is now very routine: multiple oral

regimens with nearly universal cure
« Curing the viral infection does not cure the liver disease
« Patients still can have complications

« Ascites

« Variceal bleeding

* Liver cancer

WFH
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Summary (2)

« Confirmation of extent of liver fibrosis can be made easily by non-
Invasive measures
« Specialized blood tests (e.qg.; Fibrosure, APRI)
« Elastography

« Patients with advanced fibrosis (F3 or F4) are at risk of

complications

« Assessment of liver fibrosis and risk of complications should be

made with aid of a hepatologist, especially if a gene therapy _,

‘ WFH
WORLD FEDERATION OF HE|
FEDERATION MONDIAL
FEDERACION MUND

research protocol is an option
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THANK YOU




QUESTION & ANSWER

Please submit your questions in the Q&A box

!




Obesity and hemophilia

Cedric Hermans, MD, PhD
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Prevalence of obesity in haemophilia

The Netherlands

Adults 1992 2001
(n=716)

Overweight 27% 35%
Obesity 4% 8%
All 31% 43%
Children 1992 2001
(n=264)

Overweight 6% 10%
Obesity 2% 6%
All 8% 16%
Overweight 22% 31%
Obesity 8% 7%

Hofstede FG, et al. Haemophilia 2008;14:1035-8.

United States

Adults 2009
(n=59)

Overweight  32%
Obesity 36%

All 68%
Children 2009
(n=55)

Overweight  16%
Obesity 21%

All 37%
Overweight 25% 22%
Obesity 29% 26%

Majumdar S, et al. Haemophilia 2010;16:455-9.

Prevalence (%)

80

60

40

20

Il Overweight

Obese 80 80
2 i P>0.2
6o P>05 g0
P>0.05
40 40
P <0.02
P<0.02

20 20

0- 0-
Mild or  Severe White Black

2-49 5-109 11-19.9 >20
year year year year moderate
n=11 n=19 n=43 n=59 n=64 n=68 n=81 n=49

Fig. 1. Prevalence of being overweight and obese
among haemophiliacs based on age, severity of
disease and ethnicity. The significance of differences
from the adult (=20 year) group is shown above the
respective bar for each of the younger age groups.
The results of statistical comparisons on the basis of
disease severity and ethnicity are above the relevant

pairs or bars. WFH
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People with haemophilia are getting heavier _
I

A Dutch nationwide survey!?

40 -

35

m1992 m2001

(F8)
o
1

 3fold  2f0ld

S
(0]
o 20 -
()
A
T 10
* 10 -
d
0 4
Overweight Overweight
Boys Adults
<20 years 220 years
WFH
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Hofstede FG et al. Haemophilia. 2008; 14: 1035-8 FEDERACION MUNDIAL DE HEMOFLIA



Prevalence of obesity and overweight
In haemophilia patients according to age

| Children

BMI above 36 % 38 % 63 %
normal level

Obesity 20 % 22 % 28 %
Overweight 16 % 16 % 35 %

Based on data from 10,814 US male patients with HA and HB (45 % with severe
disease) aged 6-79 years enrolled in the Centers for Disease Control and Prevention
Universal Data Collection surveillance between 1998 and 2008

WFH

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE

Haemophilia 2014, 20: 340-48



Prevalence of obesity in haemophilia

Overweight At Least Overweight
Study No. of Definitions used Control Haemo- Control Haemo- Control
location haemophilia philia philia
patients
Hofstede (2008) All 1066 OW: BMI 25-29.9; Obese: >20 50 35 8 8 58 42
Netherlands BMI =230
<20 14 10 3 6 17 15
Sartori (2008) Padova, Italy 40 OW + Obese: BMI 226 >20 NR NR NR NR 50 42
Miesbach Frankfurt, 29 OW: BMI 25-29.9; Obese: 60-85 53 52 21 10 74 62
(2009) Germany BMI =230
Majumdar Mississippi, 132 Adults: OW: BMI 25-29.9; 220 39.5 32 31.6 36 71.1 68
(2010) us Obese: BMI 230
Paediatric: OW: BMI 85t-95th 2-19.9 17.5 16 24.2 21 41.7 37
PCTL; Obese: BM| 295th
PCTL
Soucie (2011) 140 centres in 6347 OW: BMI 85-95t PCTL; 2-20 NR 15.1 NR 17.4 32.7 32.5
the US Obese: BMI 295t PCTL
Sharathkumar Indiana, US 185 Obese: BMI 230 >35 NR NR 36.2 34.6 NR NR
(2011)
Lim (2011) Minnesota, US 58 Obese: BMI 230 >35 NR NR 31.9 19.6 NR NR
Revel-Vilk Ontario, 173 OW: BMI 85th-94th PCTL; <18 18 14.1 8 14.7 26 28.8
(2011) Canada Obese: BMI 295" PCTL
w

Wong TE, et al. Am J Prev Med 2011;41:5369-75.



Pathophysiology of obes
In haemophilia patients

« Why are patients with haemophilia obese /
overweighted ?

* Does haemophilia predispose to obesity ?
* Obesity = more fat and less muscle mass

Joint

bleeds

Pressure

Is this
true ?

on the Inactivity

joints

Obesity

30% 40% 50% 60% 70%

61%

10% 20%

o
=

Lack of exercise

My lack of motivation

47%

Sedentary lifestyle at work 1%

42%
43%

My preference for unhealthy food

s
<]
==
°" o
] [
=
TR

38%

Joint pain associated with activity 26%
0
0
My other health conditions gg;f
o
. 38%
Fear of failure 24%
L . . . - 37%
Fear of joint bleeding associated with activity 29%
Increased portion sizes of foods and beverages 3345,:{"
o
Food industry that encourages consumption of a 35%

32%
34%
35%
34%
36%
33%
34%
29%
27%
29%
27%
28%
34%
26%
31%
25%
28%
24%
30%
23%
23%
23%
27%
23%
26%
22%

high-calorie diet

Controlling my hunger

imited mobility due to haemophilia-related joint problems
Limited mobility due to physical health problems

The cost of healthy food

Joint bleeding associated with activity

Limited mobility due to haemophilia-related joint pain

A toxic food environment
My mental health/emotional status
Limited access to healthy food

A lack of time to cook healthy meals

Food advertising/marketing that encourages overeating

My finances

)
]
2

My genetic makeup/my genes
21%
19%
20%
28%

17%
27%
14%
15%

Poor insurance coverage

My friends and family

My job or other responsibilities

My health care provider

mm Barriers to initiating mm Barriers to maintaining

PwH reported barriers to initiating and maintaining weight loss.



Calculation and communication of the BMI In
routine practice

« A survey of 87 hemophilia treatment centers (HTC) in the U.S. found that two
thirds (67%) of centers calculated BMI.

« Of those, less than half shared the results of the BMI calculation with the patient.

» 81.25% of treaters calculate BMI for every patient of these 38.46% do this
once a year and 61.65% ‘occasionally’

« 81.25% of treaters inform the patient about their BMI
« 18.75% of treaters do not calculate BMI

McAlister S et al. National Conference on Blood Disorders in Public Health Program Book, March 9-11, 2010;Sec2:36. @ WFH

www.blooddisordersconference.com. WORLD EEDERATION OF HEMORHILIA
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EHTSB European Survey FEDERACION MUNDIAL DE HEMOFILIA



Consequences of obesity on haemophilia

* Physical
« Joint range of motion, joint status / impairment

. Pr?y_sicial functioning and use of mobility aids (crutches / walkers and wheel
chairs

« Comorbidities

« Co-morbidities ; high blood pressure, high cholesterol, impaired glucose
tolerance, insulin resistance and type 2 diabetes, asthma, joint problems, risk
for social and psychological problems, malignancies

 Liver disease (NASH fatty liver disease, progression of HCV)

 Blood coagulation

« Haemostatic parameters ﬁinﬂuence on haemostatic and fibrinolytic
parameters) that could influence the phenotype

WORLD FEDERATION O

ION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Sequelae of overweight and obesity In
haemophilia patients

Joint disease

Bone health

Other MS
complications

Cardiovascular
health

Diabetes

Liver disease

PK

Wong et al. Am J Prev Med 2011; 41(6S4) : S369-375



Obesity worsens range of motion

Mild, n =917 Moderate, n = 1048 Severe, n = 2378
Body mass

index

13.0to 17.0 271  29.6 -0.6 <0.001 328 313 -0.1 <0.001 816 34.3 0.4 <0.001
17.1t0 21.1 319 34.8 -0.2 352 33.6 0.6 742 31.2 2.1
21.2t042.0 309 33.7 0.9 345 329 2.4 760 32.0 4.1

Obesity worsens hip anomalies

Baseline BMI Total [N = 8192] Hip abnormality Normal [N = 6820] P value
N (% of column) [N =1372] N (% of row)

N (% of row)

Normal 5094 (69) 806 (16) 4288 (84) < 0.0001
Overweight 1446 (20) 292 (20) 1154 (80)
Obese 851 (12) 200 (24) 651 (76)

Soucie JM, et al. Blood 2004;103:2467-73 Ullman M, et al. Haemophilia 2014;20:340-8.



Bleeding In patients with haemophilia

[ Defect of F8 ]
7

[ Thrombin generation\]

/ \

[ Conversion of Fg into Fibrin\] l Activation of TAFI\I
l Fibrinolysis /‘ l

Obese patients have attenuated hyperfibrinolysis (Increased PAI-1) that
could influence the phenotype protective effect



Do obese haemophilia patients
consume more clotting factor per
year?

‘
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Bleeding frequency and clotting factor
concentrate usage

Variable Obese PWH Non-obese PWH
(N =51) (N = 46)

Severe PWH 0.62 (0.12-0.78) 0.50 (0.06-1.17)
Number of bleeds/PM Moderate PWH 0.04 (0.01-0.06) 0.06 (0.00-0.42)
Mild PWH 0.00 (0.00-0.01) 0.00 (0.00-0.04)
Severe PWH 19,167 (10,486-28,535)* 13,338 (4,982-16,458)*
CFC used/PM
(unadjusted) [1U] Moderate PWH 211 (0-411) 333 (0-2,135)
Mild PWH 0 (0-300) 0 (0-160)
Severe PWH 176 (100-289) 173 (65-213)
CFC used/PM
(weight adjusted) [IU kg] Moderate PWH 2 (0-4) 5 (0-27)
Mild PWH 0 (0-3) 0 (0-2)

Values are expressed as median and interquartile range
CFC, clotting factor concentrate

PM, patient-month
PWH, patients with haemophilia w
* P < 0.05 obese vs. non-obese PWH WFH

WORLD FEDERATION OF HEMOPHILIA

FEDERATION MONDIALE DE L'HEMOPHILIE

Tuinenburg A, et al. Haemophilia 2013;19:744-52. HDERACION MUNDIAL DEHEMORLA



Impact of obesity on concentrate use, joint
status and bleeding phenotype

« Consumption of concentrate :
- Obese severe patients use 1.4 more concentrate/month than non-obese patients
- Almost Extra 6000 units/month

« More severe joint mobility loss of the lower limbs (osteoarthritis)

 No more (clinically patent) bleeding episodes in patients with obesity compared to
non-obese patients

- Sedentarity
- Over-treatment related (favourable PK)
- Hypofibrinolysis (next slide — Increased PAI-1)

WFH

WORLD FEDERATION OF HEMOPHILIA

. - FEDERATION MONDIALE DE L'HEMOPHILIE
Tuinenburg A. Haemophilia 2013, 19: 744-752 FEDERACION MUNDIAL DE HEMOFILIA



Is 1t justified that obese haemophilia
patients use more clotting factor?
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Examples : Calculation of the FVIII dose to

administer in order to reach a FVIIl level of 80 %

90kgx80%

. =3600 U
105kg><80%=4200 U

Dose FVIlI=
75kgxX80%

Dose FVIlI= =3000 U Dose FVlIlI=

WFH

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE

Panoramix Cetautomatix



Rafael Nadal
85 kg; 185 cm

Other examples

Usain Bolt
94 kg; 196 cm

muhammad all

Mohamed Ali
100 kg; 189 cm

WFH
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Clinical case: A 45-year-old male with severe
HA and obesity

- Severe HA/ Diffuse arthropathy / Hypertension

* Obesity
- Body weight: 120 kg
- Height: 177 cm
- Body mass index (BMI): 38 kg/m?
- Body fat (impedance): 40.7%
- ldeal body weight: 70 kg
* Measurement of the FVIII in vivo recovery
- Dose of FVIII given: 1960 units
- FVIII before infusion: 11%; after: 56%
- Recovery =45 (delta) x 120 (BW) divided by 1960 = 2.75 (much higher than 2)

(Over-treatment?) WFH

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Effects of body weight / surface
on recovery

ADULTS

Plasma
volume

CHILDREN

Plasma

FV||| volume

K=1.5

Body surface < 1.7 m?
Weight < 40 kg

Am. J Pathol 1982; 35 : 289

WEH
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Evidence-Based Minireview: For overweight or obese persons with hemophilia A,
should factor VIl dosing be based on ideal or actual body weight?

FVIII concentrate dosing in overweight and obese
persons with hemophilia

Actual Body Weight ? Ideal Body Weight

o 000
¢'P

VS.

Body weight Plasma volume /.-\ For overweight or obese persons

FVIIl dose = BW x desired FVIIl increase

S

In vivo recovery (IVR) # 2

How should we dose FVIII?

Plasma volume

Body weight

Nicoletta Machin, Ming Y. Lim, Evidence-Based Minireview: For overweight or obese persons with hemophilia A, should factor VIl
dosing be based on ideal or actual body weight?, Hematology Am Soc Hematol Educ Program, 2021,
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Impact of body weight on F8 recovery

Joumal of Thrombosis and Haemostasis, 9: 17841790 DOI: 101111/ 1538-T836.201 104431 x

Body weight and fat mass index as strong predictors of factor
VIl in vivo recovery in adults with hemophilia A
S. HENRARD,*t N. SPEYBROECK™* and C. HERMANST

*Institute of Health and Society, Université catholigue de Louvain, Brussels; and tHaemostasis and Thrombosis Unit Division of Adult
Haematology, Cliniques universitaires Saint-Lue, Brussels, Belgium

. . * the Hematology Journal
Sy baematOIoglca Open Access Publication

Impact of being underweight or overweight on factor VIII dosing
in hemophilia A patients

Séverine Henrard,™* Niko Speybroeck,* and Cedric Hermans*

WFH
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EVIDENCE-BASED MINIREVIEW

For overweight or obese persons with

hemophilia A, should factor VIl dosing be based

on ideal or actual body weight?

Nicoletta Machin'? and Ming Y. Lim?

'Department of Medicine, Division of Hematology/Oncology, University of Pittsburgh, Pittsburgh, PA; 2Hemophilia Center of Western Pennsylvania,
Pittsburgh, PA; and *Department of Internal Medicine, Division of Hematology and Hematologic Malignancies, University of Utah, Salt Lake City, UT

LEARNING OBJECTIVES

+ Review evidence of the impact of body weight on FVIIl in vivo recovery

« Review evidence of using ideal body weight for FVIIl dosing in overweight and obese persons with hemophilia A

Table 1. Summary of clinical studies evaluating FVIII IVR stratified by BMI

Study design

Intervention (median IU,

Strongest predictor

Reference (age, years) n range) BMI groups (kg/m?) (n) IVR(UdL"/IUkg™) of IVR
Henrard et al® Prospective observational 46 A dose of rFVIII (2000, 18.5-24.9 (26) 1.88 BW
(mean, 40.4+12.3) 980-4200) 25.0-29.9 (14) 2.30
>30.0 (6) 2.70
Henrard et al® Retrospective pooled 201 A dose of rFVIII (3745, <18.5 (9) 1.72 BMI
analysis of 8 PK trials 1953-8794) 18.5-24.9 (105) 2.03
(median, 26; IQR, 25.0-29.9 (52) 2.18
21-38) >30.0 (35) 2.68
Henrard et al”  Retrospective pool 66 A dose of rFVIII (2778, Normal (43) 1.93 BMI-for-age
analysis of 6 PK trials 1675-5420) Overweight (7) 212
(median, 14.5; IQR, Obese (16)P 2.65
12.8-15.6)?
Tiede et al® Prospective observational 35 rFVII 50 1U/kg by ABW <18.5 (5) 2.9¢ BMI
(mean, 37.4; range, 18.5-24.9 (7) 2.9¢
23.0-57.0) 25.0-29.9 (9) 2.9¢
30.0-34.9 (7) 3.2¢
>35 (7) 3.5°

2Only trial in children.
bBased on the BMI-for-age percentiles (normal, 5th-84th; overweight, 85th-94th; obese, >95th).
°End point reported as IVR at 30 minutes using a geometric mean.

IQR, interquartile range.

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



Recovery In overweight

4 N 5
Complete dataset
n =46
Recovery = 2.16 -~ 4
. J l&”
=)
| | <
4 N\ 4 N\ l-_5' 3
Weight < 80.5 kg Weight = 80.5 kg 2 T
n=29 n=17 = _
Recovery = 1.90 Recovery = 2.62 §
. | J \ J & £
| | Group 3 1
4 N\ 4 N\
Fat mass < 22.3% Fat mass = 22.3%
n=20 n=9 Kruskal-Wallis x2= 17.84, P < 0.001
Recovery = 1.78 Recovery = 2.15
L y L ) Groupl Group2 Group3
Group 1 Group 2

Henrard S, et al. J Thromb Haemost 2011;9:1784-90.

WFH

WORLD FEDERATION OF HEMOPHILIA

FEDERATION MONDIALE DE L'HEMOPHILIE

FEDERACION MUNDIAL DE HEMOFILIA



Which parameter should we use?

I 0 S

Body weight weight No correction for fat
Body mass index BMI kg/m?  weight, height No correction for fat
Body surface area BSA m? weight, height No validation in obesity
Ideal body weight IBW kg sex, height No correction for body composition
Lean body weight LBW kg sex, BMI Inaccurate at extremes
Predicted normal weight PNWT kg corrected LBW Inaccurate at extremes
Fat Free Mass Index FFMI kg/m?  fat mass, height Not validated in haemophilia
A wrH

Hanley MJ, et al. Clin Pharmacokinet 2010;49:71-87. W?_Rf[? TEEFT,T'ON OF,HEMOPH'“A
FEDERAC UNDIAL DE HEMOFILIA



Haemophilia

Haemophilia (2014), 20, 226-229

ORIGINAL ARTICLE Clinical haemophilia

Pharmacokinetic analysis of anti-hemophilic factor in the .-

0.8 <4

obese patient

A. GRAHAM and K. JAWORSKI
Hemophilia Center of Western Pennsylvania, Pittsburgh, PA, USA

Table 2. Comparison of standard and ideal body weight (IBW) dosing in six hemophilia patients.

The Official Journal of the World Federation of Hemophilia,
European Association for Haemophilia and Allied Disorders and

the Hemostasis & Thrombosis Research Society

&

DOI: 10.1111/hae.12300

Factor VII:C IU ml

0.4

——1-M
2-G

—r=3-5
—>=4-T

5L
6-P

0.2 -

12

Time after F.VIIl infusion

Factor VIII

dosing IBW dosing: PK
Pt Age (year) Severity (U mL™")  HCV/HIV  Weight (kg)  Height (inches) BMI  IBW (kg)* Actual  IBW Peak  Half-life (h)
1 33 <0.01 +/— 151 71.5 45.8 76.0 7550 3800 0.78 13.92
2 25 0.02 —/— 91 69 30.0 70.7 4550 3535 0.97 5.25
3 35 <0.01 +/— 100 67.5 33.8 67.0 5000 3350 1.04 3.73
4 47 <0.01 +/+ 115 75 31.5 84.5 5750 4225 1.23 13.24
M) 31 <0.01 +/— 118 72 35.1 78.0 5900 3900 1.06 3.75
6 33 <0.01 +/— 122 69 39.7 70.7 6100 3535 0.97 15.72

PK, pharmacokinetic FVIII data; BMI, body mass index.

*IBW weight is 50 kg + 2.3 kg per inch over 5 feet.



Dosing based on Ideal Body Weight

Severity | HCV/HIV Height IBW Factor VIl dosing IBW dosing: PK
(U mL™?) (inches) (kg)2

1 33 <0.01 +/- 151 71.5 45.8 76.0 7550 3800 0.78 13.92
2 25 0.02 -/- 91 69 30.0 70.7 4550 3535 0.97 5.25
3 35 <0.01 +/- 100 67.5 33.8 67.0 5000 3350 1.04 3.73
4 47 <0.01 +/+ 115 75 31.5 84.5 5750 4225 1.23 13.24
5 31 <0.01 +/- 118 72 35.1 78.0 5900 3900 1.06 3.75
6 33 <0.01 +/- 122 69 39.7 70.7 6100 3535 0.97 15.72

PK, pharmacokinetic FVIII data
BMI, body mass index

IBW, ideal body weight; aIBW weight is 50 kg + 2.3 kg per inch over 5 feet WFH

. WORLD FEDERATION OF HEMOPHILIA
Graham A, et al. Haemophilia 2014;20:226-9. FEDERATION MCNDIALE DE L'HEMOPHILIE
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% of treaters who use body weight /PK for different situations
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Determining dose of factor concentrate in obese patients
— Prescribing practices among physicians of the EHTSB /

Survey 2016
Prophylaxis On-demand Invasive procedures

m Actual body weight  mldeal body weight  ®Trough/PK data

WFH
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Case report

Impact of extreme weight loss on factor VIl
concentrate pharmacokinetics in haemophilia

Iris van Moort @ ," Laura H Bukkems,” Laurens Nieuwenhuizen,’ Marjon H Cnossen’

A. Clearance B. Volume of Distribution
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van Moort |, et al. BMJ Case Rep 2021;14:€238036. doi:10.1136/bcr-2020-238036
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REVIEW ARTICLE

Factor VIII concentrate dosing with lean body mass, ideal body
weight and total body weight in overweight and obesity: A
randomized, controlled, open-label, 3 x 3 crossover trial

Craig D. Seaman'?® | Jonathan G. Yabes® | Christina M. Lalama® | Margaret V. Ragni'*

IBW (ideal body weight) is more likely to achieve a targeted FVIII recovery
than based on TBW in overweight and obese patients with haemophilia A

WFH
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ORIGINAL ARTICLE

obesity ?
Dosing of factor VIII concentrate by ideal body weight is more
accurate in overweight and obese haemophilia A patients

| Tim Preijers® | Hendrika C.A.M. Hazendonk® |

Roger E.G. Schutgens® | Britta A.P. Laros-van Gorkom®* |

Laurens Nieuwenhuizen® | Felix J.M. van der Meer® | Karin Fijnvandraat”-®

Frank W.G. Leebeek? © | Karina Meijer'®® | Ron A.A. Mathét? |

Marjon H. Cnossen’® | for the OPTI-CLOT study group
(A) (B)

Iris van Moort!
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BMI category: B3 BMi<25 B 25<BMI<30 B BMI>30

No differences in individual pharmacokinetic (PK) parameters
(clearance, volume of distribution and terminal half-life)
between BMI categories. (A) Clearance. (B) volume of
distribution of the central compartment. (C) Terminal
elimination half-life. (D) Calculated in vivo recovery.

Are the other PK parameters (T1/2 and AUC) influenced by
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Kruskall-Wallis X? = 9.43, p = 0.009 KruskaII-WaIIls X2 =2,p=0. 367

BMI<25 25<BMI<30 BMI>30 BMI<25 25<BMI<30 BMI>30

Dosing based on ideal body weight results in adequate
coagulation factor VIII (FVIII) peak and trough levels
when treating a life-threatening bleed.

Br J Clin Pharmacol. 2021;87:2602—-2613.




Associlation of overweight and obesity with the
use of self and home-based infusion therapy

* Obese persons with haemophilia are less likely to use Home-
Infusion and Self-Infusion, possibly because of the increased
difficulty of venipuncture caused by adiposity.

* The Inabllity to perform HI and SI may lead to :
- delayed treatment of bleeds,
- reduce the effectiveness of the treatment

- place those with elevated BMI at increased risk of haemophilic

complications.
WFH
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Awareness, Care and Treatment In Obesity maNagement to
inform Haemophilia Obesity Patient Empowerment (ACTION-
TO-HOPE): Results of a survey of US patients with haemophilia
and obesity (PwHO) and their partners and caregivers

Stacy E. Croteau’© | Susan Cutter? | Grace Hernandez® | Brian Wicklund* |
Meredith L. Dreyer Gillette? | Kimberly Haugstad® | David L. Cooper® | Vlady Ostrow® |
Joe Nadglowski’
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Obesity and comprehensive haemophilia care

« Patients who are overweight or obese should be identified
« Particular attention should be paid to the BMI at each clinic visit

« A nutritionist should be an integral part of comprehensive care and discuss
and educate patients on the importance of diet and physical exercise

 If functional limitations restrict physical activities, a physical therapist
familiar with haemophilia should provide assistance

« Referral should be made to a weight reduction programme and if necessary
besity clinic to help h hili tients red ight
an obesity clinic to help haemophilic patients reduce weig WFH

ION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
EDERACION MUNDIAL DE HEMOFILIA

Majumdar S et al. Haemophilia 2010;16:455-9.



What should be done ?

* Promoting a healthy lifestyle and managing obesity needs to
be highly integrated into haemophilia care, rather than treated
as an additional disease.

* Physical activity is a key feature of overweight and obesity
management, but can be challenging for haemophilia patients
with joint problems.

 Individualised exercise plans need to be developed and
Implemented with the support of specialist physiotherapists.

WEH
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Obesity
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Physical activity in patients with
haemophilia should be promoted

0.10

B REST
| EXC

Elderly

WFH
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The many causes for muscular loss
In patients with haemophilia

 Arthropathy

* Immobilisation

* Age (sarcopenia)
 Diabetes type 2
« Comorbidities

Muscle mass maintenance

Loss of muscle mass with ageing

100 T
Body T
! 330 Mon muscle
% e fat free mass “Tﬁ Height and weight matched
L 3
19% B
50 - ,I F 1




Skeletal muscle tissue has a
tremendous plasticity!

 Muscle TURNOVER : 1-2 %/day
e 7 daysin abed =-1.3 kg Muscles

* 6 Months Physical Activity = +1.2 Kg Muscles

OOOOOOOOOOOOOOOOOOOOOOOOOO




Conclusions : obesity in haemophilia

* [t Is an increasing global concern
* [t has a negative influence on physical functioning

* [t Increases clotting factor consumption and replacement
therapy should be adjusted. Patients may be reluctant to
reduce their FVIII dose due to perceived safety risks.

* Deserves more research as many gquestions remain
unanswered

WEH

WORLD FEDERATION OF HEMOPHILIA
F HEMOPHILIE
FEDERACION MUNDIAL DE HEMOFILIA



THANK YOU
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Pain in people with haemophilia:
What-Why-How to cope?

Nathalie Roussel, PhD

Associate Professor
University of Antwerp

U' University
of Antwerp
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Pain in People with Hemophilia (PwH)

OOOOOOOOOOOOOOOO
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Management of pain in hemophilia?

Hemophilia Treatment Centers
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Need for a better understanding of pain

Need for treatment recommendations
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Figure 1 A chronic, self-perpetuating cycle of haemarthrosis—

synovitis—haemarthrosis [29]. Reproduced with permission. © World WFH
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Pain intensity varies Iin Osteoarthritis

A

Pain intensity

Time

Increase of pain intensity Is considered

‘acute’ pain and hence as a bleeding



Causes of pain

Bleeding Joint damage
It is more complex than that & &




Pain Is not the only symptom

O\ )
St Decreased
mobility
. Vicious \
Increased pain-+--- ‘.
sensation CVC|e of | eooee Decreased
Untreated , muscle
Release of «+---
inflammatory
mediators
- Deterioration of : Increased mechanical stress@ WFH
articular cartilage on joint capsule, PEDERATION MONDIALE Die L EMOPHILE

FEDERACION MUNDIAL GEQTPMOFILIA

cartilage, and ligaments



Conseqguences of pain

ANGER,
FRUSTRATION &
HELPLESSNESS

LOSS OF
NORMAL
FUNCTION

MUSCLE
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MUSCLE SPASM
& INFLAMMAT

MUSCLE
WEAKNESS

RESTRICTED \
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Complexity of pain
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Interpretation of signals in the brain

Ascending
Pathway

Dorsal Root

Spinal cord Ganglion




Complexity !
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Perception of signals can be unreliable

WEH
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Pain assessment Sae
Underassessment of pain ‘\“_“_‘“""‘,,T

= Cause of inadequate pain management

Pain is subjective and multidimensional
= Include physical and psychological assessment

1. Patients’ history

2. Questionnaires
3. Clinical tests

WFH
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PwH and health care providers have difficulties to distinguish
symptoms resulting from bleeding versus arthropathy

Increase of pain intensity is not always a bleed




Patients’ history

_«.% National ;
e Pharmaceutical
-\ g Council

http://www.npcnow.org

Table 8. Information From the Patient History

Parameter

Information To Be Obtained

Sample Questions

Pain characteristics

Management strategies

Relevant
medical history

Onset and duration

Location(s)

Quality

Intensity (severity)

Associated symptoms
Exacerbating or alleviating factors

Past and current:

« Medications { “natural,”
nonprescription, and prescription)

» Nonpharmacologic treatments

* Coping strategies (e.g., prayer,
distraction)

Prior illnesses

(including psychiatric

illnesses and chemical
dependence], surgeries,

and accidents

Coexisting acute or chronic illnesses
Prior problems with pain and
treatment outcomes

When did the pain begin?

Where does it hurt? (Use diagram, when possible.}

What does the pain feel like?

How severe is the pain right now? (Use numeric rating scale to
obtain score, when possible.)

What increases or decreases the pain?

What methods have you used to manage the pain?
What methods have worked?

How is your general health?

WFH

Have you had any problems with pain in the past? WORLD FEDERATION OF HEMOPHILIA
If so, how did you manage the pain? FEDERACION MONDIAL (E3EMOFLIA



Patients’ history

Relevant family
history

Psychosocial
history

Impact of the
pain on the
patient’s daily life

Patient’s expectations
and goals

Health of family members
Family history of chronic pain
or ilinesses

Past or current:

* Developmental, marital, or
vocational problems

* Stressors or depressive symptoms

* “Reinforcers” of the pain (e.g.,
compensation-litigation issues)

Impact of the pain on the patient’s:

» Work

» Other daily activities (e.g.,
chores, hobbies)

*» Personal relationships

* Sleep, appetite, emotional state

Expectations and goals for pain
management in regard to pain
intensity, daily activities, and
quality of life

«% National

x Pharmaceutical

Council

http://www.npcnow.org

How is the health of your family?

Do any family members have problems with pain

Are there any recent sources of increased stress{

How has the pain affected your mood?

How has the pain affected your work and relationships

with others?
How is your sleep?
How is your appetite?

What are your goals for treatment?

WORLD FEDERATION OF HEMOPHILIA
FEDERATION MONDIALE DE L'HEMOPHILIE
FEDERACION MUNDIAL CJE3{EMOFILIA



Pain assessment

Underassessment of pain
« Cause of inadeguate pain management

 ASSESSMENT

Pain is subjective and multidimensional
= Include physical and psychological assessment

1. Patients’ history

2. Questionnaires

3. Clinical tests

WFH
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Unidimensional Pain Scales

Visual Analogue Scale (VAS)
_ Wong-Baker Faces Rating Scale
No pain Worst pain
0 100 mm
| wﬂ | |
" 56 mm A~ - -\ e
¢ ® (P ) (e )(e (&
\../’ LS S———— — ﬁ
0 2 a 6 8 10

Numeric Rating Scale (NRS)

NO HURT HURTS HURTS HURTS HURTS HURTS
LITTLE BIT LITTLE MORE EVEN MORE WHOLE LOT  WORST

No pain Worst pain

Pain intensity

Pain intensity often fluctuates over time



2. Questionnaires |

Location & Extent

Margolis diagram - pain location

B% |

Barbero, Eur J Pain, 2015
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Pain drawing - extent of pain
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The Brief lliness Perception Questionnaire
For the following questions, please circle the number that best corresponds to your views:

How much does your iliness affect your life?
0 1 2 3! 4 g 6 7 8 9 10

Questionnaires | =~

How long do you think your illness will continue?

0 1 2 3 4 5 6 7 8 9 10
a very forever
short time

How much control do you feel you have over your illness?

| P Q _ B rl ef 0 1 2 3 4 5 6 7 8 9 10
absolutely extreme amount

no control of control

How much do you think your treatment can help your illness?
0 1 2 3 4 5 6 7 8 9 10

- lliness perceptions exremey

How much do you experience symptoms from your iliness?

0 1 2 3 4 5 6 7 8 9 10
no symptoms many severe
at all symptoms

How concerned are you about your illness?

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
concemed concermned

How well do you feel you understand your illness?

0 1 2 3 4 5 6 7 8 9 10
don't understand understand
at all very clearly

How much does your iliness affect you emotionally? (e.g. does it make you angry, scared,
upset or depressed?

0 1 2 3 4 5 B 7 8 9 10

not at all extremely
affected affected
emotionally emotionally

Please list in rank-order the three most important factors that you believe caused your
illness. The most important causes for me:-

: & WEH
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Questionnaires

ANGER,

Activities of daily living  rrusmanona

HELPLESSNESS

MUSCLE
GUARDING

LOSS OF
NORMAL

Quallty Of Sleep FUNCTION

MUSCLE SPASM

MUSCLE & INFLAMMATION

WEAKNESS

Quality of life

RESTRICTED
MOVEMENT

C

 Altered quality

of life

Chronic pain

Long-term
poor sleep

141



Pain management

chronic pain management

~_  multidisciplinary treatment _——

Psychologist

Physical

Occupational therapist

therapist

& wrH
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Multidisciplinary approach

R O
= /
1. Pain assessmen
4. Modlflcatlon of
strategy ()

» 2. Pain management strategy

3. Re-assessment

= ',53 ; Advice

Physiotherapy
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Pain management

Non-
Pharma
cological
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Pharmacological treatment
WFH guidelines for the management of hemophilia

TABLE 1-5: STRATEGIES FOR PAIN MANAGEMENT IN PATIENTS WITH HAEMOPHILIA

Paracetamol / acetaminophen

1 If not effective
COX-2 inhibitor (e.g. celecoxib, meloxicam, nimesulide and others)
OR
2 Paracetamol / acetaminophen plus codeine (3—4 times/day)
OR
Paracetamol / acetaminophen plus tramadol (3—4 times/day)
3 Morphine: Use a slow release product with an escape of a rapid release.
Increase the slow release product if the rapid release product is used more that 4 times/day
Notes:

* |f for any reason medications have been stopped for a period of time, patients who have been taking and
tolerating high-dose narcotic drugs should re-start the drug at a lower dose, or use a less powerful painkiller,
under the supervision of a physician m WFH
* COX-2 inhibitors should be used with caution in patients with hypertension and renal dysfunction L FEDERATION O HEVOPHLA

Srivastava, Haemophilia, 2013 145



Pain management

Non-
Pharma
cological

Pharmacological
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Non-pharmacological treatment 'f

Physiotherapy Psychotherapy
t ;g PAIN

MANAGEMENT
EDUCATION

Active
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Non-pharmacological treatment

Main predictors of positive treatment outcome
In chronic musculoskeletal pain

Physical activity

Depression

Pain catastrophizing —.

Self-efficacy

Spinal cord

-—— — Dorsal Root
""‘9"°"

‘ i wrH
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Non-pharmacological treatment
Main predictors of positive treatment outcome
In chronic pain

= Physical activity
« Depression

« Pain catastrophizing

« Self-efficacy

self-efficacy

gy 2% eff'cac SUCCESS ok el -
L) ij{.selaig:hlevement WEH

Miles, Eur J Pain, 2011
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Take home messages




Pain analysis

Structural
damage
Inflammation \
Overweigth,
sedentary

ASSESSMENT

[

Deconditioning

Altered central pain mechanisms

WORLD FEDERATION OF HEMOPHILIA



Pain management

Brace/Surgery

Medication

Lifestyle

>

205 LT

PAIN MANAGEMENT

‘Q'

Exercise &
Physiotherapy

Altered central pain mechanisms
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Mental Health and People with Bleeding

Disorders (and their family members)

Kate Khair, PhD

Director of Research, Haemnet
Kate@Haemnet.com
U.K.
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Day of diagnosis

>90% of mothers will be carriers

* Even in 30-50% with no family history

Loss
« ‘this is not the child | thought | was having’

Maternal guilt and sorrow
» Gender genetics!

Learn to live with this child

* Impact now and into whole life going forward

& wrH
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Parenting a child (with haemophilia)

Grow through 'A tortuous road to a

Move from a state of sad, guilty chaos capable fatherhood’

to reconciling themselves with the (new)

. . *Sorrow
situation
. . . Powerlessness
*Time post diagnhosis
eConcern

*The turning point

- Reconciliation with a changing life *Loss of a regular fatherhood

*Insufficiency with treatment

WFH
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Parental distress

« Child's pain, emotional stress, financial concerns, transportation, sacrifice
and medical management!
« Qut of pocket expenses?
« Worse with children with inhibitors?
o Mothers report more personal pain than fathers#
 Normalisation®
o Integration of care in to daily life
o NOT just about prophylaxis!

o (But that could be seen as a burden)

1DeKoven et al. Haemophilia 2014;20(4):541-9. @ WFH

2Khair & Pelentsov. Haemophilia 2019;25(5):831-837.

3DeKoven etal. Haemophllla 2014,;20(6):822-30. WORLD FEDERATION OF HEMOPHILIA _
4Lindvall K et al. Pediatr Blood Cancer 2014;61(4):706-11. FEDERACION MUNDIAL DE HEMOFILIA

SEmiliani et al. Qual Health Res 2011;21(12):1667-78.



Treatment Burden

& wrH
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Careglvers — The BBC study

Greater burden was seen in caregivers of
children who
o Had joint bleeds
o Had target joints or reduced range of
motion
o Had a current inhibitor (significantly
higher burden)
o Lived with chronic painl
* 66% caregivers reported that haemophilia
affected their life
« 26.8% reported an economic impact
« Caregivers lost an average of 8.35 = 14.5
days work due to haemophilia
o spending 25 h/month infusing and =3
h/month travelling to the HTC2

Khair et al. Haemophilia 2019;25(3):416-423.
2von Mackensen et al. Haemophilia 2019;25(3):424-432.



CHESS PAEDS

Hours of care per week per child by age

125=- .
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Ages 0-5 Ages 6-11 Ages 12-17
n=22 n=52 n=61

» Median (IQR) hours of care provided per week decreased from 30.0 (15.5, 55.0)

for children aged 0-5 to 10.0 (6.0, 20.0) for children aged 12-17 years

WFH
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Treatment burden

Lack of parental attention?

Less of an issue (in haemophilia) with new
therapies?

Fewer treatments, less burden??!?
Personalised treatment

Responsibility lies with the PWH

Data records
‘a valuable tool that may improve treatment

compliance and optimize treatment regimen’s

Evidence — requires instrument completion:

« Compliance tools!  Pain

« QoL « Burden

 Anxiety
IKhair et al Haemophilia 2019;25(5):814-820. PEDERATION MONDIALE D LIENOPHILEE
2van Balen at al. The Patient 2020;13(2):201-210. FDERACION MUNBIAL DEHEMOTA

3Hay et al. Haemophilia 2017;23(5):728-735.



Siblings

Lack of parental attention?
Negative social emotions!?
Carrier status anxiety?!.?

‘Mothers of the future’s
Parental coping strategy?

WFH
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Tregidgo & Elander. Haemophilia 2019;25(1):84-91.

2Fujii T et al. Haemophilia 2019;25(6):1059-1065.

3von der Lippe et al. J Genet Couns. 2017;26(6):1324-1332.
“Vears DF et al. J Genet Couns. 2016;25(6):1257-1266.
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Adults — ‘haemophilia related distress’

*Feelings of isolation and vulnerability

*Physical functioning

eLack of trust in knowledge and care
provided by staff in community
healthcare settings,

«Concerns about the future (insurance,
ageing/disability)

*Being different from others and feeling
like an outsider

Treatment burdens and fear of acute
bleeds

*Clinical outcomes and quality of life
are impaired in young adults despite
primary prophylaxis

*Primary prophylaxis is not associated
with lower levels of anxiety and
depression than on-demand treatment

*Pain is common

WFH
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Women’s issues

CARRIERS Or people affected by haemophilia?

PSYCHOLOGY Little data on of impact on women as ‘bleeders’

Impact on carriers?! (affected women with

GUILT AND BLAME any bleeding disorder)

NEW AND EMERGING AREA Increasingly recognized by patient associations

F HEMOPHILIA

J EMOQ
" JE HEMOFILIA



Past history with viruses

Impact on parenting choices
« Anxiety of ‘carriers’ to have affected babies

Impact on perceptions of gene therapy?
« How can a virus be a good thing?

Survivor guilt / PTSD
« Surviving sibling/family member/peer
 Impact of ongoing inquiry

WFH
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Managing expectations around
gene therapy

Gene therapy may Emotional support may be
lead to required to deal with
Reduction in anxiety/depression Feelings of loss of identity or

community?
Positive feelings — joy, ease of
living, new outlook on lifel Uncertainty (duration of
expression)?!
Loss of past opportunity

RLD FEDERATION OF HEMOPHILIA

IMiesbach et al Patient Prefer Adherence. 2020 Apr 22;14:767-770.
2Fletcher S et al. Haemophilia. 2021 Sep;27(5):760-768



Outcome Assessments

Haemophilia Wl LEYM

Chapter 11: Outcome Assessment

Pradeep M. Poonnoose! | Brian M. Feldman? | Piet de Kleijn® | Manuel A. Baarslag” |
Radoslaw Kaczmarek® | Johnny Mahlangu® | Margaret V. Ragni’ | Glenn F. Pierce® |
Alok Srivastava’

 Frequency of bleeding

« Pain

 Body structure & function
« Activities and participation WFH



Outcome

Measures
and Mental

Health

11.5 Environmental &
personal factors
(E) Access to treatment
Insurance
(P) Resilience
treatment adherence

11.6 Economic Factors
Direct: Medicines, care
and services
Indirect: Loss of work,
‘out of pocket costs’
Burden

11.8 Patient reported
outcomes
EQ5D
Pain
Activity
Burden




11.9 Core set of measures for use
|n clinic or research

Value of care created for patients (outcomes achieved relative to
cost)
« HCP’s usually select instruments we think are relevant for you!
 Standardized measures should be encouraged
« Measuring a minimum set for every major medical condition
o (not just severe hemophilia)
« WFH World Bleeding Disorders Registry (WBDR) collects uniform
standardized patient data and outcomes
o (WFH Gene Therapy Registry will do same)
 Advancing clinical care and studies on treatment outcomes

A WFH

WORLD FEDERATION OF HEMOPHILIA
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WFH Compendium of Assessment Tools webpage http://elearning.wfh.org/resource/compendium-of-assessment-tools/ DERACIGN MUNDIAL OF HENIGFLIA



CONCLUSIONS

« Mental health is as important as physical health
* Individual patients come with a family
 Treatment (or lack of it) impacts on physical AND mental health
 We need better focus on mental health outcomes
o That are relevant to people with bleeding disorders
o Enable better provision of support and care

o New therapies on horizon
« The importance of talking about mental health is gaining visibility

WFH
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THANK YOU
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QUESTION & ANSWER

Please submit your questions in the Q&A box

!




JOIN USIN

MONTREALOR
VIRTUALLY FOR

.(&
THE LARGEST INTERNATIONAL Montrgal and ™'

MEETING FOR THE GLOBAL
BLEEDING DISORDERS COMMUNITY

WORLD
CONGRESS

ORGANIZED BY: THE WORLD FEDERATION OF HEMOPHILIA  HOSTED BY: THE CANADIAN HEMOPHILIA SOCIETY



Become a member and
‘'support our global
community today.

wfh.org/membership

& WFH COMPASSION « ACTION

WORLD FEDERATION OF HEMOPHILIA
Together we can




THANK YOU!

iGRACIAS!

MERCI!
| S

CIMACUBO

STAY SAFE!




