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Emofilia – Manifestazioni cliniche
Emorragie spontanee o traumatiche

Emartri (caviglia, gomito, ginocchio)
Tessuti molli/emorragie muscolari
Intracraniche
Post interventi chirurgici/invasivi

Emofilia – Emartri & emartrosi

Una SINGOLA EMORRAGIA
può determinare un DANNO
ARTICOLARE PERMANENTE

Emartri
ricorrenti

Gringeri, Haemophilia 2014

Emofilia – Trattamento
OBIETTIVO: prevenzione/trattamento evento emorragico
somministrando (infusione e.v.) fattore coagulazione carente

Tipolgia
A domanda

Profilassi
Prevenzione

Terapia2000’s
sostitutiva somministrabile
Episodicamente, in concomitanza dell’evento emorragico

Large availability of
plasma-derived
and recombinant concentrates
in modo continuo/regolare (per evitare l’evento emorragico)
Diffusion of prophylaxis. Home Treatment

per prevenire evento emorragici in situazioni ad alto rischio (es. chirurgia)

Minimal joint disease in patients on prophylaxis
Bleeding-related deaths: 10% (NL)
Life expectancy: 71 yrs (Italy, NL)

Srivastava et al. Haemophilia 2013;19(1):e1–47; Blanchette et al. J Thromb Haemost 2014;12:1935–9.

Toward precision medicine: issues for debate
Costs should be affordable
Mean life expectancy in common monogenic diseases
Disease
Muscular Dystrophy

Life expectancy
(mean)
≈10-20 years

Thalassemia Major

≈30 years

Cystic Fibrosis

≈ 37 years

Haemophilia (US and EU)

≈ 70-74 years

Hemophilia (Emerging Countries)

≈ 30-40 years

The cost for prophylaxis is not affordable for the large majority of countries
(≈ two thirds of 472,150 persons with haemophilia in the World).
Most haemophilia patients worldwide receive no treatment or only sporadic
on-demand therapy. Such patients are condemned to shortened lives of pain
and disability.
Haemophilia 2011; 17 (Suppl 3): 1-24

Early joint changes in clinically asymptomatic joints despite
prophylaxis in haemophilia A and B
(2000-2010 Monaco)

– 26 children on prophylactic treatment
from median age of 4
– 88% received prophylaxis 2–3 x/week
(3 patients on-demand)
– Mean age of the study population at the
end of the study was 20 (median 19
years)
• Mean observation period:
8 years (median 9 years)
• In 18% of patients joint changes detected by
MRI despite no bleeds reported

MRI joint scores indicated joint disease in clinically
asymptomatic ankle joints despite prophylactic
coverage

14
Number of clinically
asymptomatic ankle joints

• Retrospective single Centre study

Study entry

12

Study end

10
8
6
4
2
0

Score 0

Score I

Score II

Score III

MRI scores in the study group (n=26)*
*MRI scores of clinically asymptomatic ankle joints at study entry and study end;
higher score indicates higher abnormality

Olivieri M et al. Haemophilia 2012; 18:369–74.

Haemophilia in the third Millennium:
Room and need for newer means to guide life-long prophylaxis.

• Primary prophylaxis was felt as the effective manner to prevent irreversible
arthropathy in haemophilia, due to its ability to reduce the incidence of joint
bleeding (including bleeding that may be clinically undetectable) at an early age.
• By paying a cost for factor concentrates (≈€ 150,000/adult/year, European mean)
that is higher than that of on-demand treatments, the quality of life of patients
with severe hemophilia on long-term primary prophylaxis according to all current
Guidelines, significantly improved, and these patients are increasingly involved in
working activities.
• In addition, the life expectancy of European and American patients with severe
hemophilia on prophylaxis has normalized to that of age-matched healthy males
in their community.
• However, in real-life settings,
– ≈20% of clinically asymptomatic patients with HA or HB exhibit early joint
damage at MRI despite prophylaxis.
– 1/5 of haemophilia patients on prophylaxis has scores indicating
non-adherence to treatment.

Evatt 2006; Colvin 2008; Mannucci 2011; Young 2012; Mc Laughlin 2014; Nijdam
2016; Schrijvers 2016; Olivieri 2012; van Os 2017 Gringeri 2011; Tagliaferri 2015

Medication adherence: Definition

Once properly prescribed, drugs are only effective if they are taken by patients on
a regular basis under limited supervision.
• MEDICATION ADHERENCE (or COMPLIANCE WITH) = the extent to which a
patient implements a prescribed remedy.
•

MAINTENANCE =the extent to which a patient continues good health practices
without professional supervision.

Osterberg L, Blaschke T. N Engl J Med 2005; 353:
487–97.

“Actually, adherence to prophylaxis in haemophilia is a lifelong challenge,
and this is also true in the comprehensive care era, with different disciplines supporting the
haemophilia patient throughout life”.
Treatment-related challenges in haemophilia patients on life-long prophylaxis §
Issues pertaining to
Whole life

Child

Adolescent

Issues/Comments
-Self-infusion skills
-Adherence
-Coping
-Comprehensive care issues*

Actions/Open Questions

Suggested reading

Haemophilia. 2016;22(4):499-506**
-Monitoring self-infusion regularly.
Haemophilia 2006; 12: 75–81
-Discussing adherence with the MCT during each visit.
-Implementing the use of digital reminders (forgetfulness). Haemophilia 2008; 14: 361–74
-Identifying appropriate coping strategies (psychologist
help).

Success in peripheral infusion: - Parent(s)’ difficulties with hurting the child.
the MCT member (e.g. nurse) - Help the parent(s) to increase infusion predictability (by
Haemophilia 2015; 21: 444–50.
teaches the parent(s) to infuse means of specific routine infusion skills)
the child
Failure in peripheral infusion Central venous access device mandatory →Learning a
(in children ⦤3years of age) second (individualized) infusion technique***
Health Expect 2015; 18: 1105–13.
Cognitive and psycho- social -Educating to self-infusion (starting before the onset of
puberty and repeating during adolescence).
development
-Learning complex self-management skills (e.g. bleeding
management, communication with the health care provider)
- Haemophilia handling (optimizing the use of modern tools
of communication)

* In some European countries (e.g. Netherlands), parents follow a course to learn the infusion technique, theoretical background of child’s illness, symptoms and
treatment. Only individualized education is provided in other countries.
** This report contains a general reading on the issue.
***Haemophilia nursing (i.e. specialized care finalized to the need of the haemophilia patient) is key in comprehensive care. However, presently a)nursing activities in
haemophilia vary dramatically from country to country and from center to center, and b) most nursing activities are experience- rather than evidence-based.
Abbreviations: MCT, multidisciplinary care team

“Actually, adherence to prophylaxis in haemophilia is a lifelong challenge,
and this is also true in the comprehensive care era, with different disciplines supporting the
haemophilia patient throughout life”.

Patient-related (PR) and Clinician-related (CR) factors that
promote adherence to prophylaxis in haemophilia.§
Factors/
Suggested readings

Background
mechanisms

Beliefs/expectations about Educational
disease and treatment 1,2
Experience of side effects 1 Psycho-social

Mode of administration 2-5 Technichal

Cost of care 5

Financial

Quality of life 6,7

Educational,
Psycho-social

Determinants/Contributing factors

Individual determinants
(and perceptions)

Awareness of the disease; personal
feelings (recombinant vs plasmaderived factors)
Fear; denial of the disease; pain; risk
behaviors

PR: Age, perceived need
CR: reliability (adherence)

PR: Risk of complications
CR: patient’s bleeding
pattern
Ease-of use (reconstitution devices); CR: venous access
timing and scheduling (number of
(concerns about)
weekly doses, time needed for
infusions)
Co-morbidities; hospitalizations;
CR: Cost/availability of
surgery; inhibitors
clotting factors
(presence/absence)
Home treatment; individualized
PR Activity and lifestyle
regimens; environment impact
CR Perceived need
(work, school)

§and its initiation
Suggested reading: 1.Remor E. Haemophilia 2011;17 :e901–5; 2. Thornburg CD, Haemophilia 2006;12:198; 3. De Moerloose P, Haemophilia 2008;14:931; 4. Hacker MR, Haemophilia 2001;7:392, 5. Llewellyn CD.

Psychology and Health 2003; 18: 185–200; 5. Teal S, Haemophilia. 2014 Sep;20(5):666-73; 6 Cimino E, Patient Prefer Adherence. 2014 Dec 12; 8:1713-20, 7. Petrini P. Haemophilia 2007; 13(Suppl. 2): 16–22.

2000’s Available rFVIII concentrates
Product
rFVIII
RecombinateTM

Colture

Purification

Viral inactiv. /
exclusion

Stabilizer

CHO

BSA

Ionic exchange
chromatography and
immunoaffinity with
murine MoAb

-

HSA

BHK

HSA

4 chromatographic steps
including immunoaffinity
with murine MoAb

S/D

Sucrose

CHO

-

Ionic exchange
chromatography and
immunoaffinity with
murine MoAb

S/D

Trealose

CHO

-

4 chromatographic steps
including affinity with
synthetic ligand

S/D
Nanofiltration

Sucrose

Origin

rFVIII-FS
Logenate BayerTM
Helixate
NexgenTM

rFVIII-PFM
AdvateTM

BDD-rFVIII
ReFacto

AFTM

BDD: B-domain deleted; BHK: baby hamster kidney; BSA: bovine serum albumin; CHO: chinise hamster ovary;
FS: formulated in sucrose; HSA: human serum albumin; PFM: protein free molecule; S/D: solvent/detergent.

“Actually, adherence to prophylaxis in haemophilia is a lifelong challenge,
and this is also true in the comprehensive care era, with different
disciplines supporting the haemophilia patient throughout life”.
Personomics (Phenomics)

Trainees spend less time
interviewing and
examining their patients

Duty-hour regulations
progressively erode the time
residents devote to history
taking and physical
examination skills.

Residents spend a good
amount of time at the
computer, getting to know an
electronic facsimile of a
patient – the “iPatient” – well
before they have met the
actual person in a hospital
bed or outpatient clinic.

Because of the limited time spent on direct care of patients, these days
physicians and medical students know very little about their patients as people.

N Engl J Med. 2008;359(26):2748-2751; J Grad Med Educ. 2012;4(4):529-532;
J Gen Intern Med. 2013;28(8):1042-1047; JAMA Intern Med. 2015;175(6):888-889.

Forging an effective and renewed patient-physician alliance
Evaluating the efficacy of prophylaxis in Haemophilia patients: Current objective strategies.

Variable/Refs

Definition

Current information/Limitation(s)

Annual Bleeding Rate
(ABR)

The current manner to quantify the individual tendency to bleed

Calculated using information from patients and/or by parents of
patients on outcomes measures of the impact of bleeding and the
associated treatments of haemophilia

Annualized Bleeding
Rate

The individual tendency to bleed calculated based on the number of
bleeding events observed in a short period of time [e.g. three/six
months] and multiplied by four or two

Inherent limitations, highly questionable.

Health-related
quality of life
(HRQoL) Aledort 2012

Objective measures of health.

The instruments currently employed for such measure follow

A self-administered generic HRQoL questionnaire for adults with 36
items pertaining to eight dimensions. This allows for the comparison
of a specific disease (e.g. haemophilia) with normal data of the
general populations related to gender and age groups.

The comparison of SF-36 data of patients with the general Swedish
male population yielded no significant differences in age groups 15–
24, 25–34 and 65– 74 years. In contrast, those who underwent late or
no prophylaxis i.e. patients in age groups 35–44 years, 45– 54 years
and 55–64 years were impaired in some of their HRQoL domains
(physical functioning, physical role, pain, general health, vitality).

Usually incorporated into HRQoL instruments for measuring pain.

An European study of 1,033 patients ≥12 years of age with moderate
to severe haemophilia reported significantly higher VAS scores in the
prophylaxis than in the on-demand cohort.

Hemophilia Joint
Health Score (HJHS)

The HJHS version 2.1 is an eight-item tool developed to assess
impairment of the six key index joints (elbows, knees and ankles) in
haemophilia. Items employed include swelling and its duration,
muscle atrophy, crepitus on motion, flexion and extension loss, and
joint pain on motion and strength.

Excellent reliability and validity. However, basic training in the
administration of the HJHS version 2.1 is needed. In addition,
statistical model to calculate the limits of agreement between raters
are not currently available. Additional limitations include time taken
to carry out physical examination and available resources.

MRI imaging

Reliable identification of clinically undetectable micro-hemorrhages
occurring in the joints.

Often missed or underused in routine practice because of the lack of
justification for submitting patients to scan multiple nearly
asymptomatic joints by physical examination. High costs; long
waiting lists of patients to scan, time-consuming.

Ultrasonography (US)

Reliable imaging technique for early haemophilia arthropaty
detection by haemophilia specialists developed to complement
physical examination (e.g. the HJHS version 2.1). Easy to learn for
non-expert musculoskeletal sonologists US scanning procedures to
image the elbow, knee and ankle (2 min scanning/joint) are
available as well as simplified scoring system to analyze the joint
recesses and steochondral surfaces of the elbow, knee and ankle.

US offers several advantages over MRI, such as lower cost, better
accessibility, repeatability, a quicker examination, no need for
sedation when examining children, and the ability to screen multiple
joints in a single study as well as to examine joints dynamically.
Reliable correlation with MRI detection of cartilage damage, effusion,
and synovial hypertrophy in young subjects with severe HA.

Short Form Health
Survey (SF-36)

Visual Analogue Scales
(VAS) QOL

Ferraz 1990, Lindvall 2012

Feldman 2008;
Hilliard 2006; Fisher 2015

Di Minno 2016; Acharya
2017; Soliman 2017

Martinoli 2013; Di Minno
2013

Forging an effective and renewed patient-physician alliance
Optimizing adherence to prophylaxis in haemophilia patients through
visualisation of early changes in joint status: the POC-US approach*.
Type of Barriers Targets/Effect on
to be removed
Patient-related
Patient
empowerment
Parent-related
Parent
engagement
Clinician-related Clinician
confidence

Health systemrelated

Stakeholders,
haemophilia
clinicians

Consequences/Clinical Implications
Improves patient self-confidence
Improves engagement with clinicians
Improves parent confidence in joint health
Provides motivates to manage activity levels
Supports individualized approaches to care based
on the specific course of disease (caution,
monitoring for further signs)
Modifies treatments (based on imaging + clinical
signs of joint health)
Provides confidence in treatment decision-making
Provides an objective framework to evaluate
whether the cost required is worth

* Baseline data collection is mandatory to truly assess patient outcomes as a result of changes overtime

Accessibility and generalizability of the precision medicine initiative in haemophilia
Harmonizing needs/ outcomes of individual patients with the best available health care at a
population level

Lancet 2015;385(9982):2118-2119
Haematologica 2017; 102 (3): 411-418

Practice patterns to improve adherence to prophylaxis in patients with haemophilia:
pharmacokinetic-based tailored treatments and repeated visualisation of joint status.

• Adherence to prophylaxis in haemophilia: a poorly defined, difficult to measure
multifactorial moving target.
• Objective measures to evaluate the efficacy of prophylaxis in Haemophilia
patients.
• Attempting to remedy a suboptimal adherence to prophylaxis in haemophilia.
Extended half-life products for prophylaxis;
Non-FVIII/FIX replacement approaches;
Gene therapy.

New treatments in development in haemophilia treatment.

Standard or extended half-life substitutive products.
Objectives
Potentiating
factor
concentrates

Strategy chosen

Final product(s)

Mutation IX – arg338ala – 776% potency
Activation VIII/HC II
Increased binding Mutation of Gla – domain (GGA of IX-VIIa)
Post translational changes Sulfation/phosphorylation/glycosylation

Altering
Immunogenicity
Preventing
Inactivation

Change in protein sequence tyr2105cys/arg593cys –most immunogenic
Porcine hybrid Factor VIII human/porcine hybrid
Heavy/Light chain stabilizing disulfide bonds
stabilization
Hybridization Human/HC II hybrid

Increasing
Production

Extending
half-life

FVIII – A1 domain and B domain mutations
FIX- arg338ala (in cell culture)

Fusion • Fc fusion molecules
• Albumin fusion
• PEGylation (Glyco/Sitedirected/Random)
Modified • Single chain - fusion of heavy/light chains
synthesis/delivery • Liposomal delivery
• Polymer based delivery

Potential benefits of products
with extended efficacy
– Extended protection from bleeding
– Reduced infusion frequency
– Fewer bleeding episodes
– May avoid need for central venous access
devices in children
– Reduced total factor consumption

Daily PK-guided prophylaxis and the join health status:
a difficult link.
• In the past trough levels between 1 and 3% were considered “enough”1
• To protect from joint bleeds higher troughs are needed2
• The time spent below 1% resulted proportional to the incidence of break-through
bleeds3
• Daily PK-guided prophylaxis turned out to be not fully protective4
• The number of joint bleeds decreased to approximately ZERO in patients with >12 %.

1

Ahlberg A. Acta Orthop Scand 1965; 77 (Suppl): 3-132

2Den

Uijl IE et al. Haemophilia 2011; 17: 849-53

3Collins
4Lindvall

P et al. JTH 2009; 7: 413-20

K et al. Haemophilia 2012; 18: 855-9

Improved treatment is needed to enhance outcomes in Haemophilia
• Current prophylactic regimens do not enable sufficient
factor activity to avoid breakthrough bleeds1-4
• Whilst some patients seldom bleed with Factor trough
levels <1%, some patients continue to experience bleeds
with troughs >3%2
• Patients with joint damage may require even higher Factor
trough levels5
In the 40 IU/kg arm, according to the ISTH definition† of a target joint:
• 90% and 100% of target joints were no longer considered target joints at the end of
paradigm™2 and 4, respectively
• No target joints developed in any patient receiving 40 IU/kg once weekly

1.http://press.pfizer.com/press-release/pfizer-announces-positive-top-line-results-phase-3-study-nonacog-alfa-benefix-once-wee. 16 July 2014.
2.Ahnstrom J et al. Haemophilia 2004; 10: 689-97
3.Jackson SC et al. Haemophilia 2014;20(3):e199-204. doi: 10.1111/hae.12391. Epub 2014 Mar 3.
4.Powell J et al. N Engl J Med. 2013 Dec 12;369(24):2313-23
5.Björkmann S. Haemophilia 2003; 9,(Suppl. 1): 101–110

Clinical development:
Extended half-life FIX molecules. I
Product

Technology

Mean half-life (hr)

rFIXFc*$

Fc-fusion

82 1

rIX-FP*

Recombinant
albumin-fusion

92 2

N9-GP*

glycoPEGylation

111 3

40 KDa PEG

Powell JS, et al. N Engl J Med 2013; 369:2313-23;
Santagostino E, et al. Blood 2012; 120:2405-11;
Collins PW, et al. Blood 2014; 124:3880-6.

Clinical development:
Extended half-life FIX molecules. II
Dose
50 IU/kg

Clearance
(ml/h/kg)

Half-Life
(hrs)

Vd Area
(ml/kg)

IVR
(IU/dL/IU/kg)

N9-GP

0.71

92.67

95.22

1.34

pdFIX

5.48

17.79

140.58

1.12

rFIX

6.99

19.34

194.98

0.68

rFIXFc
rFIX
rIX-FP

3.44 *-3.20#
6.3#
0.75

77.0*-82.1#
33.8#
91.57

262*-314.8#
261.1#
95

0.87*-0.92#
0.95#
1.38

pdFIX

4.76

14.59

98.7

1.1

rFIX

5.24

17.23

130.6

0.94

*Shapiro A.D. et al. Blood, 19 January 2012, 119 (3); # Powell JS et al. N Eng J Med 2013 Dec 12;369(24):2313-23
Negrier C. et al. Blood, 8 September 2011, 118 (10)

Santagostino E. et al., Blood 20September 2012, 120 (12)

rIX-FP – Predictions for prophylaxis

(peack and trough levels to be confirmed in the follow-up period)

Dose tot.
IU
427
641
1147
1720
2406
3609
6461
9692

Peso
kg
87
87
87
87
87
87
87
87

Dose/kg
IU/kg
4.91
7.36
13.18
19.77
27.65
41.48
74.27
111.40

trough
IU/mL
0.02
0.03
0.02
0.03
0.02
0.03
0.02
0.03

Tau
hrs
72
72
168
168
240
240
336
336

Tau
day
3
3
7
7
10
10
14
14

HL
hrs
67.36
67.36
67.36
67.36
67.36
67.36
67.36
67.36

Practice patterns to improve adherence to prophylaxis in patients with haemophilia:
pharmacokinetic-based tailored treatments AND repeated visualisation of joint status.
From: Morfini M. Personal communication, modified

HOW DO WE CHOOSE IN HAEMOPHILIA IN THE THIRD MILLENNIUM

Newer means to guide life-long prophylaxis/treatment?

 We are currently at a very unusual time in hemophilia treatment with a large
number of new treatments in development.
 The majority of these are standard or extended half-life substitutive products.
 A disruptive technology is a new emerging technology that displaces the
established one, such as what e-mail has done for personal communication or
the cell phone has done to the telecommunications industry.

 A DISRUPTIVE TECHNOLOGY COULD POTENTIALLY ALTER THE WAY
HEMOPHILIA CARE IS DELIVERED IN THE FUTURE.
Forging an effective and renewed patient-physician
alliance is the direction to be pursued

Non-FVIII/FIX replacement approaches in hemophilia: ASH 2017
Product

Technology

Stage of
deverlopment

Main charachteristics

rFVIIa-FP
CSL-Behring

Fusion protein with
albumin

Phase II/III
ongoing

-Prolonged half-life (8.5 hrs vs 4 hrs in rFVIIa)

Emicizumab
(ACE910)

Chimeric biphasic
humanized antibody

Phase I study
published

-Prolonged half-life (2 wks)
-Sc weekly administration
-Reduced ABR in haemophiliacs

Concizumab

Humanized monoclonal
antibody

Phase I studies
(Explorer 1-3)

-Prolonged half-life (31-74 hrs)
-Sc or iv administration
-Improved thrombin generation
-Reduced TFPI levels for 2 wks in haemophiliacs

ALN-AT3

siRNA
(short-interfering RNA)

Phase I study
-Sc administration
(interim analysis -Improverd thrombin generation (whole blood clot
published)
formation)
-Reduced AT levels (to 20% in haemophilia patients)

FVa variant
(Bioengineered)

Pre-clinical
phase

-High thrombin generation in haemophilia models
-Synergistic effect with rFVIIa

Zymogen-like FXa
variant (Bioengineered)

Pre-clinical
phase

-Long-lasting activity (60 min vs 1 min for native FXa ).
-Increased thrombin generation in haemophilia models

Plasma-derived

Pre-clinical
phase

-Long half-life (9 hrs)
-Improves clot stability especially when used with rFVIIa

Chugai Pharmaceuticals/
La Roche Hoffmann
Novo-Nordisk

Alnylam
Pharmaceuticals
Super

FVa

Fxa l16L
FXIII

CSL-Behring

Abbreviations: ABR, annualized bleeding rate; F, factor; IV, intravenous; pdFXIII, rFVIIa, recombinant activated factor VII;
rFVIIa-FP, recombinant activated factor VII fusion protein; SC, subcutaneous; TFPI, tissue factor pathway inhibitor.

Mannucci et al, Semin Thromb Hemost 2016 Jul;42(5):526-32; Modified

Hemophilia B gene therapy, November 2017:

clinicaltrials.gov

Responsible

Viral vector

Self Complementary AdenoSt. Jude Children's
Associated
Viral Vector (scAAV
Research Hospital
2/8-LP1-hFIXco)
Single-Stranded, AdenoAssociated Pseudotype 8 Viral
Spark Therapeutics
Vector
(AAV8-hFIX19 vector)

Route of vector
administration

Status

Number of
Clinical trial

Peripheral vein
infusion

Phase I
(currenly recruiting)

NCT00979238

Intravenous

Phase I/II
(terminated)

NCT01620801

Phase I
(ongoing, but not
NCT00515710
recruiting participants)
Novel recombinant adenoPhase I/II
Spark Therapeutics
Intravenous dose
NCT02484092
associated virus (AAV) (SPK-9001)
(currently recruiting)
Self-Complementing Optimized
Phase I/II
Baxalta US Inc. Adeno-associated Virus Serotype Intravenous dose
(ongoing, but not
NCT01687608
8 (BAX 335)
recruiting participants)
Adeno-associated Viral Vector
Phase I/II
UniQure
Containing a Codon-optimized
Intravenous dose
(ongoing, but not
NCT02396342
Biopharma B.V.
Human Factor IX Gene (AAV5recruiting participants)
hFIX)
Non-replicating recombinant
Dimension
Phase I/II
AAVrh10 encoding human FIX
Intravenous dose
NCT02618915
Therapeutics
(currently recruiting)
(hFIX)
Zinc Finger Nuclease (ZFN)
Sangamo
Phase I
Mediated Targeted Integration of Intravenous dose
NCT02695160
Therapeutics
(currently recruiting)
SB-FIX
Spark
Novel recombinant adenoPhase I/II
Intravenous dose
NCT03003533
Therapeutics
associated virus (AAV) (SPK-8011)
(currently recruiting)
Adeno-Associated Viral Vectors
Spark Therapeutics
(AAV2-hFIX16)

Intrahepatic
administration

Tailoring of medical treatment:

TOWARDS PRECISION MEDICINE IN HAEMOPHILIA
ZERO BLEEDING IN THE THIRD MILLENNIUM

Implementing clinical care:
precision medicine.
“The right drug at the right dose in the right patient”

 The purpose of a comprehensive (integrated) system of precision medicine is to establish the information base and
infrastructure to provide more precise individual information, to make (new) clinical treatment more efficient.
 This system is aimed at integrating huge amounts of data with the goal of improving health, and implies targeting
treatments to the needs of individual patients on the basis of genetic, phenotypic and psychosocial characteristics
that distinguish a given patient from other patients with similar clinical presentations.

TOWARDS PRECISION MEDICINE IN HAEMOPHILIA
ZERO BLEEDING IN THE THIRD MILLENNIUM

Haemophilia treatment
pre-1930

1940

1950

1960

1970

1980

1990

Immobilization,
ice, rest, analgesia

1970

Plasma

Limited plasma-derived
replacement material
Mainly on-demand, in-hospital treatment

Whole blood
transfusion

Cryoprecipitate

Early crippling, arthropathy
Bleeding-related deaths: 47% (NL)
Life expectancy:
 59 yrs (Sweden)
 25 yrs (Finland)

The advent of the “unpatients” in haemophilia.
“In a precision prevention-based health system, curative medicine is expected
to be needed only in a very limited number of cases, only in desperation”.*
*J Biomed Biotechnol. 2001;1(1):1-2

Doctors will become advisers
for individuals who are not ill.
With appropriate protections
each individual will have full
knowledge of his/her health
capital and will manage it as
his/her banking account…

