Backgrounder on Hemophilia A
The Genetics of Hemophilia
n X-linked autosomal recessive disorder
— ≈30% of patients have no family history
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≈

n Results from mutations in
encoding genes
— FVIII (hemophilia A) and
FIX (hemophilia B)

NO FAMILY
HISTORY

%

n Heterozygous females (ie, carriers)
can be symptomatic
— Historically called symptomatic carriers but now referred to by their level of
factor as mild (most often) or moderate (very rare) hemophilia
FVIII: factor VIII; FIX: factor IX.

WHO DEVELOPS AN INHIBITOR?
Inhibitors are most common in individuals:
n
n
n
n
n

With severe hemophilia A
With family history of inhibitors
With large factor gene mutations
With African American or Hispanic heritage
Who have undergone high-dose factor-replacement therapy in a short
period of time (surgery)

FACTOR DEFICIENCY PHENOTYPES
SEVERE

MODERATE

MILD

Factor level

<1%

1%–5%

5%–40%

Age at presentation

Birth to ≤2 years

<5–6 years

Later in life

Presentation

• Neonatal bleeding
(circumcision,
heel sticks)
• Intracranial
hemorrhage
• Subcutaneous
and muscular
hematomas
• Mucosal bleed
• Joint bleed

• Neonatal bleeding
• Subcutaneous
and muscular
hematomas
• Mucosal bleed
• Joint bleed

Risk for inhibitor
development

• Posttraumatic
bleed
• Postsurgical
bleed

30% of patients with severe hemophilia A form FVIII inhibitors
(usually during the first 20-30 days of exposure)

Hemophilic
arthropathy

Main comorbidity
without prophylaxis

Severity of
bleeding tendency

Frequent
spontaneous bleeds

25% patients
with joint bleeds
similar to severe
hemophilia A

Rare

Bleed after
injury/surgery
Occasional
spontaneous bleeds
possible

Bleed only after
severe injury, trauma,
or surgery

Selecting and Dosing Clotting Factors
for Patients With Hemophilia A:
Current and Emerging Therapies and Treatment Innovations

INNOVATING TREATMENT APPROACHES FOR HEMOPHILIA A
Frequent peaks with standard half-life (SHL) products,
Less frequent dosing interval with extended half-life (EHL) products

+

–

FACTOR THERAPY

PROS

CONS

n
n
n
n

n
n
n
n
n
n
n

Replacing what is missing
Long history of use
Safe (except inhibitor risk)
Peak levels are in
normal range
n Can give extra doses
n Same product to treat bleeds

Must be given as an IV
2-4 times per week for FVIII
1 per week/2 weeks for FIX
Difficult to adhere
Many kids need ports
Factor levels fluctuate
Trough levels lead to
bleed risk

IV: intravenous.

ADVANCEMENTS IN THERAPY FOR HEMOPHILIA A
APPROVED THERAPIES

STANDARD HALF-LIFE FVIII (from 2008 —
> forward)
n Afstyla® (2016)
n Kovaltry® (2016)
n Novoeight® (2013)

n Nuwiq® (2015)
n Xyntha® (2008)

EXTENDED HALF-LIFE FVIII
n Jivi® (2018)
n Adynovate® (2015)

n Eloctate® (2014)
n Esperoct® (2019)

BISPECIFIC MONOCLONAL ANTIBODIES
n HemLibra® (2017)

EMICIZUMAB (HEMLIBRA): FVIII MIMETIC
n Humanized bispecific
antibody
n Exerts FVIII-mimetic
activity
n Not affected by
FVIII inhibitors
n Good subcutaneous
absorption
n Long half-life
(4-5 weeks)

FVIII REPLACEMENT THERAPY: BIVV001 FUSION PROTEIN
BIVV001 is a novel
experimental FVIII
concentrate which aims:

rFVIIIFc-VWF-XTEN
fusion protein
XTEN insertions
to increase t1/2

VWF D’D3 domain
to decouple
FVIII from VWF

Fc to
increase t1/2
XTEN insertions
to increase t1/2

n To reduce the treatment
burden by offering a
weekly infusion schedule
n To provide a higher FVIII
exposure over the entire
dosing interval
n Provide substantially
higher trough levels

Individualizing Treatment
for Patients With Hemophilia A
INDIVIDUALIZING FVIII THERAPY: three aspects
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THE PATIENT’S
INHIBITOR RISK

THE PATIENT’S
lifestyle

THE PATIENT’S
PHARMACOKINETICS

n Are

n Elite

they a PUP
or MTP?
n Is there a family
history of inhibitors
n Other risk factors for
inhibitor development

athlete
n Active
n Occasionally active
(ie, seasonal [a skier])
n Sedentary

OPTIMIZING PROPHYLAXIS: PERSONALIZED PROPHYLAXIS

HOW DO YOU CHOOSE AN FVIII PRODUCT?
plasmaderived fviii

PUPs based on SIPPET study
n PUPs with high risk for inhibitors
n

SHL FVIII

n

EHL FVIII

n

Elite athletes/active patients who rely on frequent
peak levels to prevent injury

Patients with venous access issues
n Patients with difficulty adhering to a 3- to
4-times/week regimen
n Patients seeking improved convenience

MTP: minimally treated patient; PK: pharmacokinetic; PUP: previously untreated patient

Future Directions
GENE THERAPY: RESTORING NORMAL FACTOR PRODUCTION
Gene therapy goal:
continuous production
of FVIII (or FIX) with a
single administration
of a gene vector
n Alleviates the need for
repeated, prophylactic
treatment
n Numerous trials have
now been initiated

GENE THERAPY
Valoctocogene roxaparvovec
SPK-8011

SB-525

Others including gene therapy programs for inhibitor patients
These will not be available for children for the foreseeable future
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