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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

Å1965: Cryo, ~$8/bag, weight based dosing, 20 bags/adult bleed =$160
Å20-40 bleeds/year = $3200-$6400/yr

Å1970: Lyophilized factor ~$0.08/unit, 2000-3000 units/adult bleed x 1-3 tx
Å20-40 bleeds/year = $3200-$29,000/yr

Å1985: Virally inactivated factor 2x base charge; up to $58,000/yr

Å1987:Highly purified, virally inactivated factor 6x base charge; up to $180,000/yr

Å1992:Recombinant factor ~$1.00/unit, $40,000-$360,000/year

Å2014: Extended half life recombinant factor ~$2-3/unit, $600,000/year

Å2017: 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

LƳŀƎŜ ŀŘŀǇǘŜŘ ŦǊƻƳ wŜŀƭƛȊƛƴƎ ǘƘŜ tǊƻƳƛǎŜ ƻŦ DŜƴŜ ¢ƘŜǊŀǇȅ ¢ƘǊƻǳƎƘ /ƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ tŀǊǘƴŜǊƛƴƎΥ tŦƛȊŜǊΩǎ ±ƛŜǿΣ {ŎƛŜƴǘƛŦƛŎ !ƳŜǊican 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:

ÅTo understand the importance of oral health in PWBD

ÅTo understand how oral health impacts the quality of life of PWBD

ÅTo discuss how the haemophilia comprehensive care team can 

facilitate access to primary dental care.  



Restorative dentistry

ñOur aim must be not merely the meticulous 
restoration of that which is missing, but also the 
perpetual preservation of that which remains.ò                                                 

M.M.DeVan



Current Guidelines
ÅAllows most dental treatments to be carried out safely whilst minimising the use 

of factor concentrates

ÅMajority of patients can be safely treated in general practice for routine dentistry

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

routinely referred to the Dental Hospital, unless on prophylaxis

ÅAll EXTRACTIONS should be referred to the Dental Hospital

ÅFactor 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)



ÅPrevention = Preservation of a healthy dentition and periodontium

ÅPrevention = Less need for invasive dental treatment

ÅPrevention = Less need for factor replacement therapy

ÅPrevention = Less complications for patients with inhibitors 

ÅPrevention = Decreased costs for Haemophilia Centres

Current Guidelines ïPrevention is 
a PRIORITY 



ÅPeriodontal Disease is the most common chronic inflammatory condition 

in humans1

ÅIt affects 50% of the worldôs adult populations1, 2 

Å83% 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); 106ï112.

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

72ï80.

3. Fuller E, Steele J, Watt R, Nuttall N. (2011) 1: Oral Health and function ïa report from the Adult Dental Health Survey. The Health 

and Social Care information centre. 



ÅA 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.

ÅPatients with mild vWD are NOT more susceptible to Periodontitis

ÅThey 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

ÅMost common symptom is bleeding on tooth brushing

ÅIn PWBD, prolonged bleeding can be encountered

ÅTranexamic Acid Mouthwash is helpful



Challenges for the dentist

ÅPrevention and management of periodontal disease is  focused on: 

Åimproving oral hygiene practices  

Åroot surface debridement 

ÅBoth processes can cause gingival bleeding



Periodontal disease

ÅHygiene therapy with improved home care and regular maintenance with 

General dental practitioner / hygienist will stabilise disease

One week 

later

Hygiene visit



PREVENTIONéé. 
Healthy Gums Donôt 

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

ÅAbsence of pain

ÅAltered taste

ÅConfidence to smile and function in 

social situations

ÅHalitosis related with oral bleeding

ÅIntimacy issues for women and men

ÅAssociation 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

ÅPatient Survey was completed online or in 

Haemophilia outpatient clinics at Royal London 

Hospital

ÅA total of 105 anonymous surveys collected 

over a 5-month period in 2010

ÅThe GDP Surveys were posted to GDPs from 

local PCTs (Tower Hamlets, City & Hackney 

and Newham) 

ÅTotal 122 surveys were posted with 53 being 

returned (response rate 43%)



The barriers to accessing dental care:

Disease specific barriers:

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

Patient Specific Barriers: 

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

Å 47 of 105 patients (45%) did not feel confident in their GDPôs 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?

Å 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?

Å 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 

ÅEmpower people with bleeding 
disorders to seek primary dental 
care éé regularly 

ÅDentists ïEducate/De-mystify

ÅHaemophilia Team ïEngage in 
Oral health PROMOTION 

ÅRoutinely 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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ÅBasic facts on treating hepatitis C

oWhat are treatment options?

oWhat are the success rates?

ÅWhat happens after an HCV ñCUREò?

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



ñA Silent Epidemicò

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
Å Mr. Jones is a 56 yo man with hemophilia who got 

human derived factor when he was a teenager.

Å He developed hepatitis C and was treated in the 

early 2000ôs with interferon but was not cured.

Å He was monitored with annual ultrasounds that 

eventually showed a cirrhotic appearing liver.

Å He received a direct acting antiviral (DAA) and 

was cured of his hepatitis C in 2018.



What do you tell this patient?

Å His hepatitis C is cured

ÅBut his liver disease is not 

Å What are complications of his liver disease?

Å How do you monitor him for complications?

Å Will his liver improve?

Å How long until his risk of complications is lowered?



Typical Patient

Å CT scan shows nodular liver consistent with cirrhosis

Å Blood tests (specialized) show ñhigh probability of 

advanced fibrosisò

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

Å 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;345:1452ï7; 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%

0%
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Year and Treatment

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: 92ï100%

Genotype 4: 94ï100%

Genotype 1b: 95ï100%

Genotype 5: 95ï100%

Genotype 2: 96ï100%

Genotype 6: 95ï100%

Genotype 3: 89ï99%

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



ÅHepatitis C cirrhosis is like a 

trail along a cliff.

ÅWhere you are on the trail 

makes all the difference to 

your risk.



How to Quantify Liver Health
Å Traditional serum tests are notoriously insensitive to quantify liver health

Å Liver biopsy was initially the ñgold standardò to assess fibrosis, the 

replacement of liver parenchyma by scar tissue

Å Many non-invasive techniques are now available to assess fibrosis

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

Å Specialized proprietary tests (e.g.; FibrosureTM, FibrotestTM)

Å 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

ÅPatient wants to know ñhow his liver is 

doingò

ÅBlood tests show AST now normal; 

platelets are 150K (APRI is 0.67)

ÅStill high likelihood of ñadvanced 

fibrosisò

ÅñWhen will I get better?ò



DôAmbrosio, 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.



Å These serum or plasma tests use commonly available 

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

Å Lab values can be ñstandardò like platelets, AST, bilirubin 

or more unique ñmatrix turnover proteinsò

Å Lab values and variables combined into a ñfibrosis scoreò

o Need to be disease specific

o Can predict probability of ñadvanced fibrosisò 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

Å Disease specific

Å Use patient physical data

Å Are variably available

Specialized Lab tests



This FibroTest is 

designed for 

fibrosis estimation 

in chronic hepatitis 

B or C.

Also provides 

estimate of ñactivity, 

inflammation.ò

ActiTestÊ 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, FibroTestÊ

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 ñstiffnessò

Stiffness is related to fibrosis

Explored volume

4 cm

1 cm

2.5 cm

ÅVery popular

ÅEasy to do in office

Å Instant results

ÅRequires interpretation 

NO FIBROSIS

STAGE 0
PORTAL FIBROSIS

STAGE 1
FEW SEPTA
STAGE 2 STAGE 3

CIRRHOSIS

STAGE 4

Elastography



ÅCan fibrosis be reversed?

ÅYes

ÅCan cirrhosis be reversed?

ÅYes

ÅCan complications still occur?

ÅYes!

ÅWhat is the time frame for improvement?

Å Early changes (improvements) seen at one year

Å Five year benefit clearly seen, even in cirrhotics

Hepatitis C



ÅFor patients with confirmed advanced fibrosis or cirrhosis

ÅRisk of HCC: screen with ultrasound every 6 months

ÅRisk of variceal bleeding: Screen with EGD every 1-2 years

ÅMonitor for complications of ascites and encephalopathy

Hepatitis C
Long Term Follow Up



Hepatitis C
Long Term Follow Up

ÅFor patients with confirmed advanced fibrosis or cirrhosis

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

risk (no longer F3 or F4)1

ÅUse combination of blood tests and elastography (interval 12-18 

months)2

1 Nahon, et al  Gastro 2017

2 Author personal experience



ÅTreatment of hepatitis C is now very routine: multiple oral 

regimens with nearly universal cure

ÅCuring the viral infection does not cure the liver disease

ÅPatients still can have complications

ÅAscites

Å Variceal bleeding

Å Liver cancer

Summary (1)



ÅConfirmation of extent of liver fibrosis can be made easily by non-

invasive measures

ÅSpecialized blood tests (e.g.; Fibrosure, APRI)

ÅElastography

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

complications

ÅAssessment 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 (Ó20 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: 1035ï8

Boys

<20 years

P
re

v
a

le
n

c
e
 (

%
)

Adults

Ó20 years

3-fold

ă

2-fold

ă

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 Ó30

>20 50 35 8 8 58 42

Ò20 14 10 3 6 17 15

Sartori (2008) Padova, Italy 40 OW + Obese: BMI Ó26>20 NR NR NR NR 50 42

Miesbach 

(2009)

Frankfurt, 

Germany

29 OW: BMI 25-29.9; Obese: 

BMI Ó30

60-85 53 52 21 10 74 62

Majumdar 

(2010)

Mississippi, 

US

132 Adults: OW: BMI 25-29.9; 

Obese: BMI Ó30

Ó20 39.5 32 31.6 36 71.1 68

Paediatric: OW: BMI 85th-95th

PCTL; Obese: BMI Ó95th

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 Ó95th PCTL

2-20 NR 15.1 NR 17.4 32.7 32.5

Sharathkumar 

(2011)

Indiana, US 185 Obese: BMI Ó30 >35 NR NR 36.2 34.6 NR NR

Lim (2011) Minnesota, US 58 Obese: BMI Ó30 >35 NR NR 31.9 19.6 NR NR

Revel-Vilk 

(2011)

Ontario, 

Canada

173 OW: BMI 85th-94th PCTL; 

Obese: BMI Ó95th 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

ÅWhy are patients with haemophilia obese / 
overweighted ?

ÅDoes haemophilia predispose to obesity ?

ÅObesity = more fat and less muscle mass

PwH reported barriers to initiating and maintaining weight loss.



Calculation and communication of the BMI in 
routine practice

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

ÅOf 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 9ï11, 2010;Sec2:36.

www.blooddisordersconference.com. 

EHTSB European Survey

Å81.25% of treaters calculate BMI for every patient of these 38.46% do this 
once a year and 61.65% óoccasionallyô 

Å81.25% of treaters inform the patient about their BMI

Å18.75% of treaters do not calculate BMI



Consequences of obesity on haemophilia

ÅPhysical
ÅJoint range of motion, joint status / impairment
ÅPhysical functioning and use of mobility aids (crutches / walkers and wheel 

chairs)

ÅComorbidities
ÅCo-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
ÅLiver disease (NASH fatty liver disease, progression of HCV)

ÅBlood coagulation
ÅHaemostatic 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

Å Consumption of concentrate : 

ҍObese severe patients use 1.4 more concentrate/month than non-obese patients

ҍAlmost Extra 6000 units/month

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

Å No more (clinically patent) bleeding episodes in patients with obesity compared to 

non-obese patients

ҍSedentarity 

ҍOver-treatment related (favourable PK)

ҍHypofibrinolysis (next slide ïIncreased 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

ÅSevere HA / Diffuse arthropathy / Hypertension

ÅObesity

ҍBody weight: 120 kg

ҍHeight: 177 cm

ҍBody mass index (BMI): 38 kg/m2

ҍBody fat (impedance): 40.7%

ҍ Ideal body weight: 70 kg

ÅMeasurement of the FVIII in vivo recovery

ҍDose of FVIII given: 1960 units

ҍFVIII before infusion: 11%; after: 56%

ҍRecovery = 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




