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The Rest of the Story-Fair Balance

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

dosing-in-fitusiran-clinical-studies-in-the-U-S

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.hemophilia.org/news/sanofi-revises-fitusiran-

dosing-regimen-to-mitigate-risk-of-vascular-thrombosis











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

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

Equity in health care 

means equal

utilization, distribution 

according to need, 

equal access, equal 

health outcomes

Pierce/ASH 2021

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


Cost of Manufacture vs Charge for Gene Therapy

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

$2.2M

$0.4M/eye

$2.5M?

Pierce/ASH 2021



FVII deficiency has high variability between genotype and phenotype









THANK YOU



Lochana Nanayakkara
Consultant In Restorative Dentistry, Royal London Dental 

Hospital

Dental Lead, North London Adult Haemophilia Network

Chair, Dental Committee, World Federation of Haemophilia

Dental considerations for PWBD



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.  



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



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 IU/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 

bleeding is expected

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

Montreal:World Federation of Haemophilia 2006 (revised 2013)



• 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

Current Guidelines – Prevention is 
a PRIORITY 



• Periodontal Disease is the most common chronic inflammatory condition 

in humans1

• It affects 50% of the world’s adult populations 1, 2 

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

inflammation3

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 

and Social Care information centre. 



• 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. 



Periodontal disease

• Most common symptom is bleeding on tooth brushing

• In PWBD, prolonged bleeding can be encountered

• Tranexamic Acid Mouthwash is helpful



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



Periodontal disease

• Hygiene therapy with improved home care and regular maintenance with 

General dental practitioner / hygienist will stabilise disease

One week 

later

Hygiene visit



PREVENTION……. 
Healthy Gums Don’t 

Bleed!

35



Good oral health is associated with 
improved quality of life in patients 
with inherited bleeding disorders

Alpkilic Baskirt E, Ak G, Zulfikar B. Oral and general health-related quality of life among young patients with haemophilia. Haemophilia : the official 
journal of the World Federation of Hemophilia 2009; 15: 193-198. 



Quality of Life

• Absence of pain

• Altered taste

• Confidence to smile and function in 

social situations

• Halitosis related with oral bleeding

• Intimacy issues for women and men

• Association with systemic disease



Head and 

Neck Cancer

Heart 

Disease 

Stroke

Diabetes

Alzheimers

Disease

Premature 

low birth 

weight 

babies

Rheumatoid 

Arthritis



Prevention =  A DENTAL HOME
FOR ALL PATIENTS



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%)



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



Do you feel confident in knowing how to 
manage a patient who has an inherited 
bleeding disorder?

• 21 of 53 GDPs (40%) surveyed did not feel confident in treating IBD patients 
in general dental practice

32

21

Yes

No



I f  a  pat ient  at tended your pract ice wi th a co -authored let ter  
f rom the haemophi l ia  and dental  teams out l in ing procedures 
that  they fe l t  could be t reated safe ly  in  general  pract ice,  
would you feel  reassured and more l ike ly  to care for  the 
pat ient  in  the long term?

• 48 of 53 GDPs (90%) would feel more reassured with a letter with specific 
details and advice

48

5

Yes

No



Communication - Key to Success 

• Empower people with bleeding 
disorders to seek primary dental 
care …… regularly 

• Dentists – Educate/De-mystify

• Haemophilia Team – Engage in 
Oral health PROMOTION 

• Routinely ask patients about their 
oral health and if they experience 
bleeding on brushing



Haemophilia

Comprehensive 

Care

Centre

Dental 

Liaison 

Letter

Royal 

London 

Dental 

Hospital

General 

Dental 

Practitioner

Urgent 

cases

Treatment Required

Factor 

Cover 

required

No 

Factor 

cover 

required

Routine 

Maintenance

Return 

to GDP 

for 

routine 

care 

Shared Care Approach

Referral 

expedited to 

named 

Consultants

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

North London 

Adult 

Haemophilia

Network

Haemostasis

plan



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

Reinforce Dental Prevention in 
Haematology clinics with simple advice



Gingival inflammation is 

caused by dental plaque, a

biofilm that coats the surface of 

teeth and is linked to genetic, 

environmental and host risk 

factors 

a biofilm that coats the surface 

of teethGingival inflammation 

is prevented by 

effective plaque control

Reinforce Dental Prevention in 
Haematology clinics with simple advice



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 plaque to the 
tooth surface.

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



THANK YOU



Bruce A. Luxon, M.D., Ph.D.
Anton and Margaret Fuisz Chair in Medicine

Professor and Chairman

Department of Medicine

Georgetown University

Post Hepatitis C Care:

How to Monitor Liver Health
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• Basic facts on treating hepatitis C

oWhat are treatment options?

oWhat are the success rates?

• What happens after an HCV “CURE”?

oHow do I assess liver health?

oWhat are the complications from HCV infection?

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

complications?

Shortened 

version

Plan for Today



“A Silent Epidemic”

Poster from: CDC Foundation. www.cdcfoundation.org/FY2011/Protecting-People-Liver-Disease (Accessed September 2021)

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).

Previously number 1 

cause of underlying 

liver disease requiring 

transplant

Leading cause of liver 

cancer



Typical Patient
• Mr. Jones is a 56 yo man with hemophilia who got 

human derived factor when he was a teenager.

• 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.



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?

• How long until his risk of complications is lowered?



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



Brilliant science led to HCV cure



Progress in Curing Hepatitis C

HCV: Hepatitis C; IFN: Interferon; PI: Protease inhibitor; Riba: Recombinant immunoblot assay; PEG: Polyethylene glycol.

Jaekel E, et al. N Engl J Med 2001;345:1452–7; Rebetron Product Information, Schering Corporation; Olysio Prescribing Information, Janssen, 2013;

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).

6%

29%

52%

80%

96%
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Detect HCV 

antibody in 1992

IFN

24 weeks

IFN + Riba

48 weeks
PEG IFN + Riba

48 weeks

PEG IFN 

+ Riba + PI

Oral

12 weeks



What Are the Success Rates?*

*For patients without liver cirrhosis.

HCV guidelines: www.hcvguidelines.org/ (Accessed September 2021).

Potentially cured but 

wide geographic 

variability of access to 

treatment

Genotype 1a: 92–100%

Genotype 4: 94–100%

Genotype 1b: 95–100%

Genotype 5: 95–100%

Genotype 2: 96–100%

Genotype 6: 95–100%

Genotype 3: 89–99%

No evidence that PWH have different cure rates than listed



What Can Happen to Patients After 
Curing Their Hepatitis C?

Ascites

Liver cancer

Esophageal 

varices

Sometimes 

Nothing 

Happens



• 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.g.; FibrosureTM, FibrotestTM)

• Elastography (ultrasound or MRI)

NO FIBROSIS

STAGE 0
PORTAL FIBROSIS

STAGE 1
FEW SEPTA
STAGE 2 STAGE 3 CIRRHOSIS

STAGE 4

Complications 

Occur
METAVIR

Fibrosis

Scale



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”

• “When will I get better?”



D’Ambrosio, Hepatology 2012

Pre treatment biopsy

Post treatment biopsy: 

SVR achieved four 

years previouslyWhat About Biopsy 

Evidence of 

Improvement?

Hepatitis C



Hepatitis C - Fibrosis Reversal

Poynard 2002

67% cirrhosis 

regression

OLD News

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



• 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

Specialized Lab tests



Fibrosure

Fibrotest

APRI

NAFLD 

Fibrosis Score 

(NFS)

FIB-4

Enhanced 

Liver Fibrosis

(ELF)

Fibro-meter

Hepascore

• Disease specific

• Use patient physical data

• Are variably available

Specialized Lab tests



This FibroTest is 

designed for 

fibrosis estimation 

in chronic hepatitis 

B or C.

Also provides 

estimate of “activity, 

inflammation.”

ActiTest™ Panel

Acti Test
ActiTest assesses the activity 

(inflammation in chronic viral hepatitis C or B)

1.00

0.75

0.50

0.25

0.00 F0

F1

F2

F3

F4

Score : 0.62

(F3)

advanced fibrosis

Liver Fibrosis, FibroTest™

Fibro Test
FibroTest assesses the 

fibrosis of the liver

1.00

0.75

0.50

0.25

0.00 A0

A1

A2

A3

Score : 0.18

(A0-A1)

no activity

All third-party trademarks are the property of their respective owners.

High Risk

Example of a Non-invasive 
Fibrosis and Activity Biomarker



Measures speed of sound wave through liver

Speed is proportional to “stiffness”

Stiffness is related to fibrosis

Explored volume

4 cm

1 cm

2.5 cm

• Very popular

• Easy to do in office

• Instant results

• Requires interpretation 

NO FIBROSIS

STAGE 0
PORTAL FIBROSIS

STAGE 1
FEW SEPTA
STAGE 2 STAGE 3

CIRRHOSIS

STAGE 4

Elastography



• Can fibrosis be reversed?

• Yes

• Can cirrhosis be reversed?

• Yes

• Can complications still occur?

• Yes!

• What is the time frame for improvement?

• Early changes (improvements) seen at one year

• Five year benefit clearly seen, even in cirrhotics

Hepatitis C



• 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

Hepatitis C
Long Term Follow Up



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)1

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

months)2

1 Nahon, et al  Gastro 2017

2 Author personal experience



• 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

Summary (1)



• Confirmation of extent of liver fibrosis can be made easily by non-

invasive measures

• Specialized blood tests (e.g.; 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 

research protocol is an option

Summary (2)



THANK YOU



QUESTION & ANSWER

Please submit your questions in the Q&A box



Cedric Hermans, MD, PhD

Belgium

Obesity and hemophilia



Prevalence of obesity in haemophilia

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

Adults 

(n=716)

1992 2001

Overweight 27% 35%

Obesity 4% 8%

All 31% 43%

Children 

(n=264)

1992 2001

Overweight 6% 10%

Obesity 2% 6%

All 8% 16%

The Netherlands

All (n=1014) severe non-severe

Overweight 22% 31%

Obesity 8% 7%

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

United States

Adults 

(n=59)

2009

Overweight 32%

Obesity 36%

All 68%

Children 

(n=55)

2009

Overweight 16%

Obesity 21%

All 37%

All (n=132) severe non-severe

Overweight 25% 22%

Obesity 29% 26%

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.



People with haemophil ia are getting heavier

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

Boys

<20 years

P
re

v
a

le
n

c
e
 (

%
)

Adults

≥20 years

3-fold



2-fold



A Dutch nationwide survey1

n=264 n=332 n=716 n=734
n=264

n=332 n=716 n=734



Prevalence of obesity and overweight

in haemophilia patients according to age

Children Teens Adults

BMI above 

normal level

36 % 38 % 63 %

Obesity 20 % 22 % 28 %

Overweight 16 % 16 % 35 %

Haemophilia 2014, 20: 340-48

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



Prevalence (%)

Overweight Obese At Least Overweight

Study Study 

location

No. of 

haemophilia 

patients

Definitions used Age, 

years

Control Haemo-

philia

Control Haemo-

philia

Control Haemo-

philia

Hofstede (2008) All 

Netherlands

1066 OW: BMI 25-29.9; Obese: 

BMI ≥30

>20 50 35 8 8 58 42

≤20 14 10 3 6 17 15

Sartori (2008) Padova, Italy 40 OW + Obese: BMI ≥26 >20 NR NR NR NR 50 42

Miesbach 

(2009)

Frankfurt, 

Germany

29 OW: BMI 25-29.9; Obese: 

BMI ≥30

60-85 53 52 21 10 74 62

Majumdar 

(2010)

Mississippi, 

US

132 Adults: OW: BMI 25-29.9; 

Obese: BMI ≥30

≥20 39.5 32 31.6 36 71.1 68

Paediatric: OW: BMI 85th-95th

PCTL; Obese: BMI ≥95th

PCTL

2-19.9 17.5 16 24.2 21 41.7 37

Soucie (2011) 140 centres in 

the US

6347 OW: BMI 85th-95th PCTL; 

Obese: BMI ≥95th PCTL

2-20 NR 15.1 NR 17.4 32.7 32.5

Sharathkumar 

(2011)

Indiana, US 185 Obese: BMI ≥30 >35 NR NR 36.2 34.6 NR NR

Lim (2011) Minnesota, US 58 Obese: BMI ≥30 >35 NR NR 31.9 19.6 NR NR

Revel-Vilk 

(2011)

Ontario, 

Canada

173 OW: BMI 85th-94th PCTL; 

Obese: BMI ≥95th PCTL

<18 18 14.1 8 14.7 26 28.8

Prevalence of obesity in haemophil ia

Wong TE, et al. Am J Prev Med 2011;41:S369-75.



Is this 
true ?

Joint 
bleeds

Inactivity

Obesity

Pressure 
on the 
joints

Pathophysiology of obesity 
in haemophilia patients

• Why are patients with haemophilia obese / 
overweighted ?

• Does haemophilia predispose to obesity ?

• Obesity = more fat and less muscle mass

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.

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

www.blooddisordersconference.com. 

EHTSB European Survey

• 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



Consequences of obesity on haemophilia

• Physical
• Joint range of motion, joint status / impairment
• Physical 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 (influence on haemostatic and fibrinolytic 

parameters) that could influence the phenotype



Sequelae of overweight and obesity in 

haemophilia patients
Joint disease Range of motion in lower extremities decreases as BMI increases

Bone health Increased bone mineral density

Obese haemophilia patients protected from osteoporosis and osteopenia

Other MS 

complications

Greater muscle strength

Less joint pain

Cardiovascular 

health

Increased risk of atherothrombosis, increased PAI

Diabetes

Liver disease Fatty non-alcoholic liver disease

PK Inverse correlation between BMI and recovery and volume of distribution

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



Obesity worsens range of motion

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

Body mass 

index

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

No. % % Limitation P value No. % % Limitation P-value No. % % Limitation P value

13.0 to 17.0 271 29.6 -0.6 < 0.001 328 31.3 -0.1 < 0.001 816 34.3 0.4 < 0.001

17.1 to 21.1 319 34.8 -0.2 352 33.6 0.6 742 31.2 2.1

21.2 to 42.0 309 33.7 0.9 345 32.9 2.4 760 32.0 4.1

Obesity worsens hip anomalies
Baseline BMI Total [N = 8192] 

N (% of column)

Hip abnormality 

[N = 1372] 

N (% of row)

Normal [N = 6820] 

N (% of row)

P value

Normal 5094 (69) 806 (16) 4288 (84) < 0.0001

Overweight 1446 (20) 292 (20) 1154 (80)

Obese 851 (12) 200 (24) 651 (76)



Bleeding in patients with haemophilia

Defect of F8

Thrombin generation

Conversion of Fg into Fibrin      Activation of TAFI

Fibrinolysis

Bleeding complications 

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?



Bleeding frequency and clotting factor 
concentrate usage

Variable Obese PWH

(N = 51)

Non-obese PWH

(N = 46)

Number of bleeds/PM

Severe PWH 0.62 (0.12-0.78) 0.50 (0.06-1.17)

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)

CFC used/PM 

(unadjusted) [IU]

Severe PWH 19,167 (10,486-28,535)* 13,338 (4,982-16,458)*

Moderate PWH 211 (0-411) 333 (0-2,135)

Mild PWH 0 (0-300) 0 (0-160)

CFC used/PM 

(weight adjusted) [IU kg-1]

Severe PWH 176 (100-289) 173 (65-213)

Moderate PWH 2 (0-4) 5 (0-27)

Mild PWH 0 (0-3) 0 (0-2)

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

Values are expressed as median and interquartile range

CFC, clotting factor concentrate

PM, patient-month

PWH, patients with haemophilia

* P < 0.05 obese vs. non-obese PWH



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)

Tuinenburg A. Haemophilia 2013, 19: 744-752



Is it justified that obese haemophilia 
patients use more clotting factor?



Examples : Calculation of the FVIII dose to 

administer in order to reach a FVIII level of 80 %

Asterix Panoramix Cetautomatix Obelix



Other examples

Usain Bolt

94 kg; 196 cm

Rafael Nadal

85 kg; 185 cm

Mohamed Ali

100 kg; 189 cm



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/m2

− Body fat (impedance): 40.7%

− Ideal 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?) 



Effects of body weight / surface 
on recovery

Plasma 

volumeFVIII

K = 2

ADULTS

K = 1.5
Body surface < 1.7 m2

Weight < 40 kg

CHILDREN

Plasma 

volume

Am. J Pathol 1982; 35 : 289

FVIII



Evidence-Based Minireview: For overweight or obese persons with hemophilia A, 

should factor VIII dosing be based on ideal or actual body weight?

Nicoletta Machin, Ming Y. Lim, Evidence-Based Minireview: For overweight or obese persons with hemophilia A, should factor VIII 

dosing be based on ideal or actual body weight?, Hematology Am Soc Hematol Educ Program, 2021, 

Copyright © 2021 American Society of Hematology 



Impact of body weight on F8 recovery





Recovery in overweight

Henrard S, et al. J Thromb Haemost 2011;9:1784-90.
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Kruskal-Wallis χ2= 17.84, P < 0.001

Group 3

Complete dataset

n = 46

Recovery = 2.16

Weight < 80.5 kg

n = 29

Recovery = 1.90

Fat mass < 22.3%

n = 20

Recovery = 1.78

Fat mass ≥ 22.3%

n = 9

Recovery = 2.15

Weight ≥ 80.5 kg

n = 17

Recovery = 2.62

Group 1 Group 2



Which parameter should we use?

Hanley MJ, et al. Clin Pharmacokinet 2010;49:71-87.

Parameter Unit Variables Con

Body weight BW kg weight No correction for fat

Body mass index BMI kg/m2 weight, height No correction for fat

Body surface area BSA m2 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/m2 fat mass, height Not validated in haemophilia





Dosing based on Ideal Body Weight

Graham A, et al. Haemophilia 2014;20:226-9.

Pt Age

(year)

Severity 

(U mL-1)

HCV/HIV Weight

(kg)

Height

(inches)

BMI IBW

(kg)a

Factor VIII dosing IBW dosing: PK

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

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
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Determining dose of factor concentrate in obese patients 
– Prescribing practices among physicians of the EHTSB / 

Survey 2016

Actual body weight Ideal body weight Trough/PK data



Individual pharmacokinetic (PK) 

profiles before, 6months after and 

12 months after bariatric surgery .

van Moort I, et al. BMJ Case Rep 2021;14:e238036. doi:10.1136/bcr-2020-238036 



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



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. 

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.

Are the other PK parameters (T1/2 and AUC) influenced by 

obesity ?



Association 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 inability 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.

Haemophilia, 2014, 20 : 340-348





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

an obesity clinic to help haemophilic patients reduce weight

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.



Obesity

•More FAT

•Less MUSCLES



Physical activity in patients with 
haemophilia should be promoted

Individual or group sessions



The many causes for muscular loss 
in patients with haemophilia

• Arthropathy

• Immobilisation

• Age (sarcopenia)

• Diabetes type 2

• Comorbidities



Skeletal muscle tissue has a 
tremendous plasticity! 

• Muscle TURNOVER : 1-2 %/day

• 7 days in a bed = -1.3 kg Muscles

• 6 Months Physical Activity = +1.2 Kg Muscles



Conclusions : obesity in haemophilia

• It is an increasing global concern

• It has a negative influence on physical functioning

• It 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 questions remain 
unanswered 



THANK YOU



Nathalie Roussel, PhD 
Associate Professor

University of Antwerp

Pain in people with haemophilia: 
What-Why-How to cope?
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Pain in People with Hemophilia (PwH)
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Need for a better understanding of pain 

Need for treatment recommendations

Management of pain in hemophilia?

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjFuOepmrLQAhVDvxQKHdV-DlsQjRwIBw&url=http://www.canstockphoto.com/illustration/confused.html&bvm=bv.139250283,d.d24&psig=AFQjCNEzIkD4i0jNC85epJMKoDumGhiBsw&ust=1479555047258415
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Pain

Pain



P
a
in

 i
n

te
n

s
it

y

Time

Increase of pain intensity is considered as 

‘acute’ pain and hence as a bleeding

‘Flare-up’ in patients with OA

Parry et al, Osteoarthritis Cartilage, 2019

Pain intensity varies in Osteoarthritis
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Causes of pain

Bleeding Joint damage

It is more complex than that
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Pain is not the only symptom
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Consequences of pain
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Complexity of pain

Altered central 
pain processing

Message of 
danger
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Interpretation of signals in the brain

Altered central 
pain processing
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Complexity !!!
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Perception of signals can be unreliable

http://members.lycos.nl/AmazingArt/N/img401
http://members.lycos.nl/AmazingArt/N/img401
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Pain assessment
Underassessment of pain

▪ Cause of inadequate pain management

Pain is subjective and multidimensional

▪ Include physical and psychological assessment

1. Patients’ history

2. Questionnaires

3. Clinical tests
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Perception of pain

PwH and health care providers have difficulties to distinguish

symptoms resulting from bleeding versus arthropathy 

Witkop et al, Haemophilia, 2011

Increase of pain intensity is not always a bleed
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Patients’ history
http://www.npcnow.org
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Patients’ history
http://www.npcnow.org
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Pain assessment

Underassessment of pain

▪ Cause of inadequate pain management

Pain is subjective and multidimensional

▪ Include physical and psychological assessment

1. Patients’ history

2. Questionnaires

3. Clinical tests
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Unidimensional Pain Scales

These scales evaluate the pain intensity, not the cause!!!
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Time

Pain intensity often fluctuates over time
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Margolis diagram → pain location Pain drawing → extent of pain

Location & Extent

Barbero, Eur J Pain, 2015Body Chart

2. Questionnaires
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Questionnaires

IPQ-Brief

→ Illness perceptions
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Questionnaires

Activities of daily living

Quality of sleep

Quality of life
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Pain management



Multidisciplinary approach

Patient

1. Pain assessment

2. Pain management strategy

Painkillers
Physiotherapy

Surgery

Advice

3. Re-assessment

4. Modification of 

strategy
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Pain management

Non-
Pharma

cological

Surgery

Pharmacological

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgo5y38JXWAhVDQBoKHcV2CGoQjRwIBw&url=http://www.gograph.com/illustration/3d-man-exercise-gg57497182.html&psig=AFQjCNFbMbhouYiQE6UnD0N3NMv2_tEzoQ&ust=1504969638413192
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Pharmacological treatment
WFH guidelines for the management of hemophilia

Srivastava, Haemophilia, 2013
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Pain management

Non-
Pharma

cological

Surgery

Pharmacological

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgo5y38JXWAhVDQBoKHcV2CGoQjRwIBw&url=http://www.gograph.com/illustration/3d-man-exercise-gg57497182.html&psig=AFQjCNFbMbhouYiQE6UnD0N3NMv2_tEzoQ&ust=1504969638413192
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Non-pharmacological treatment

Physiotherapy Psychotherapy

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgo5y38JXWAhVDQBoKHcV2CGoQjRwIBw&url=http://www.gograph.com/illustration/3d-man-exercise-gg57497182.html&psig=AFQjCNFbMbhouYiQE6UnD0N3NMv2_tEzoQ&ust=1504969638413192
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZqvm77pXWAhWH0RoKHdp_DQwQjRwIBw&url=http://xn--80aaaga3czaesnfk2ita.xn--90a1af.xn--p1ai/&psig=AFQjCNFUQggJ4lBNYz1V8_Bzna2MjtTTkA&ust=1504968363014414
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Non-pharmacological treatment
Main predictors of positive treatment outcome 

in chronic musculoskeletal pain

▪ Physical activity

▪ Depression

▪ Pain catastrophizing

▪ Self-efficacy

Miles, Eur J Pain, 2011
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Non-pharmacological treatment
Main predictors of positive treatment outcome 

in chronic pain

▪ Physical activity

▪ Depression

▪ Pain catastrophizing

▪ Self-efficacy

Miles, Eur J Pain, 2011
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Take home messages
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Pain analysis

Deconditioning

Altered central pain mechanisms
Overweigth, 

sedentary

Inflammation

Structural

damage



Pain management

153

Brace/Surgery

Exercise & 

Physiotherapy

Altered central pain mechanisms

Lifestyle

Medication
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Mental Health and People with Bleeding 
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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 I thought I was having’

Maternal guilt and sorrow

• Gender genetics!

Blame

• Cultural need for a ‘normal’ son

Learn to live with this child

• Impact now and into whole life going forward



Parenting a child (with haemophilia) 

Move from a state of sad, guilty chaos 

to reconciling themselves with the (new) 

situation

• Time post diagnosis

• The turning point 

• Reconciliation with a changing life

Mothers1

Grow through 'A tortuous road to a 

capable fatherhood’

• Sorrow

• Powerlessness

• Concern 

• Loss of a regular fatherhood

• Insufficiency with treatment

Fathers2

1Myrin-Westesson L, et al. Haemophilia. 2013 Mar;19(2):219-24.
2Myrin Westesson L, et al. Haemophilia. 2015 Nov;21(6):799-805.



Parental distress
• Child's pain, emotional stress, financial concerns, transportation, sacrifice 

and medical management1

• Out of pocket expenses2

• Worse with children with inhibitors3

o Mothers report more personal pain than fathers4

• Normalisation5

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.
2Khair & Pelentsov. Haemophilia 2019;25(5):831-837.
3DeKoven et al. Haemophilia 2014;20(6):822-30.
4Lindvall K et al. Pediatr Blood Cancer 2014;61(4):706-11.
5Emiliani et al. Qual Health Res 2011;21(12):1667-78. 



Treatment Burden



Caregivers – 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 pain1

• 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 ≥5 h/month infusing and ≥3 

h/month travelling to the HTC2

1Khair et al. Haemophilia 2019;25(3):416-423.
2von Mackensen et al. Haemophilia 2019;25(3):424-432.



CHESS PAEDS

Khair K et al (oral presented at ASH 2020)



Treatment burden
Lack of parental attention1

Less of an issue (in haemophilia) with new 

therapies?

Fewer treatments, less burden?1,2

Personalised treatment

Responsibility lies with the PWH

Data records

‘a valuable tool that may improve treatment 

compliance and optimize treatment regimen’3

Evidence – requires instrument completion:

1Khair et al Haemophilia 2019;25(5):814-820.
2van Balen at al. The Patient 2020;13(2):201-210.
3Hay et al. Haemophilia 2017;23(5):728-735.

• Compliance tools! 

• QoL

• Anxiety 

• Pain

• Burden



Siblings

Lack of parental attention1

Negative social emotions1

Carrier status anxiety1,2

‘Mothers of the future’3

Parental coping strategy4

1Tregidgo & 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.
4Vears DF et al. J Genet Couns. 2016;25(6):1257-1266.



Adults – ‘haemophilia related distress’ 

• Feelings of isolation and vulnerability

• Physical functioning

• Lack 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 

l ike an outsider

• Treatment burdens and fear of acute 

bleeds

US Data1

• Clinical outcomes and quality of l ife 

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

CHESS2

1Mattis S et al. Haemophilia 2019 Nov;25(6):988-995. 
2O'Hara S et al. Haemophilia 2021 Jan;27(1):113-119.



Women’s issues

1von der Lippe et al. J Genet Couns. 2017;26(6):1324-1332.

Or people affected by haemophilia?CARRIERS

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

Impact on carriers1 (affected women with 

any bleeding disorder)
GUILT AND BLAME

Increasingly recognized by patient associationsNEW AND EMERGING AREA



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



Managing expectations around 
gene therapy

Gene therapy may

lead to

Reduction in anxiety/depression 

Positive feelings – joy, ease of 

living, new outlook on life1

Emotional support may be

required to deal with

Feelings of loss of identity or 

community2

Uncertainty (duration of 

expression)1

Loss of past opportunity

If we don’t ask the right questions – we will never know

1Miesbach et al Patient Prefer Adherence. 2020 Apr 22;14:767-770.
2Fletcher S et al. Haemophilia. 2021 Sep;27(5):760-768



Outcome Assessments

• Frequency of bleeding

• Pain

• Body structure & function

• Activities and participation



11.5 Environmental & 

personal factors

(E) Access to treatment

Insurance

(P) Resilience

treatment adherence

Outcome 

Measures 

and Mental 

Health

11.6 Economic Factors

Direct: Medicines, care 

and services

Indirect: Loss of work, 

‘out of pocket costs’

Burden 

11.7 Health related QoL

Generic: EQ5D

Specific: CHO-KLAT

Haemo-QoL-A 

PROBE

11.8 Patient reported 

outcomes 

EQ5D

Pain  

Activity

Burden



11.9 Core set of measures for use 
in 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

WFH Compendium of Assessment Tools webpage http://elearning.wfh.org/resource/compendium-of-assessment-tools/



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



THANK YOU



QUESTION & ANSWER

Please submit your questions in the Q&A box





Become a member and 
support our global 
community today.

wfh.org/membership



THANK YOU!
¡GRACIAS!

MERCI!

شكرا

СПАСИБО

STAY SAFE!


