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Hemophiliacs with inhibitors:
How to manage them?

Introduction

Inhibitors are antibodies that neutralize factor
VIII or IX. It 1s considered as one of the most
severe and important complication of hemophilia
treatment. Although many clinical and laboratory
efforts are being done on this field, still generates
higher morbidity and mortality, due to the poor
control of bleeding with standard treatment.

The mhibitor mcidence in hemophilia A 1s 20-
30 %, most of them occurring in severely affected
patients, and in hemophilia B is 4 %.!

Basic concepts, diagnosis
and Investigation of inhibitor
to factor VIIl and IX

Inhibitors are neutralizing antibodies, with a
polyclonal high affinity immunoglobulin G (IgG).
Anti-factor VIII antibodies are directed against
active sites of factor VIII molecule. A, domain
(Factor IX binding site), A3 domain (von Willebrand
factor binding site), furthermore C, and C, domains
(phospholipid binding site) are involved with
major immunogenicity. According to Moreau et al,
2000, these antibodies against these sites interfere
with FVIII protein function through mechanisms
such as steric hindrance and immune complex
formulation and clearance.?

The mhibitor screening is performed using the
activated partial thromboplastin time (APTT). A
plasma patient and a pooled plasma mixture should
be measured immediately after mixing and after
incubation.®
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Factor VIII mhibitor quantification has been
petformed by Bethesda assay which may give false
positive results due to a pH shift and reduced
protein concentration unrelated to the presence
of inhibitor. The Nijmegen modification of the
assay avoids this pH shift.?

Factor IX mhibitors should be quantified
using the Bethesda method.”

Titers are expressed in Bethesda units (BU) and
one BU 1s defined as the amount of mnhibitor which
mnactivates 50 % of FVIII content in a mixture of
the patients’ plasma and pooled plasma under
specific conditions. They ate classified as low titer
(< 5BU) and as high titer (> 5 BU). Most of the
high titer patients ate “high responding” or presents
anamnestic response, with titers that rises to greater
than 5 BU after exposure to exogenous FVIIL
Low responding inhibitors, generally, are not
anamnestic and more frequently transient.*

Inhibitors in hemophilia B presents with several
distinguished features, such as: anaphylaxis or
anaphylactoid reactions to FIX-containing
products, most of them m patients with large
deletions; the relative lack of success of immuno-
tolerance mnduction (ITT) and development of
nephrotic syndrome as a result of ITT>¢

Although mhibitor formation in both types
of hemophilia follow the similar mutation types,
the incidence of mhibitors in hemophilia B 1s
quite low compared at hemophilia A. Perhaps
the high homology of FIX to the other vitamin
K-dependent clotting factors could explain this
difference.®
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Issues affecting incidence

A variety of factors, genetics or environmental,
are involved in the development of inhibitors. In
the first group are: kind and severity of hemo-
philia, ethnics, hemophilia genotype and imun-
nophenotype. It is widely described that major
gene defects such as intron 22 inversion, large
deletions and stop codons, are involved with mn-
hibitor development.?

Many studies related the inhibitor formation
with MHC classes, particulardly MHC Class IT genes
DQ, DR, DP due to their function which 1s to
present extra cellular antigen — such as substituted
FVIII — to the patient’s immune system.®

Among the environmental nisk factors, there
are: the product type, the most controversial; the
site of hemorrhage; the coexistence of mflam-
mation; the intensity of replacement therapy;
and breastfeeding.’

In 2000, Yee & Lee proposed breastfeeding as
a way to mnduce oral immune tolerance to FVIII,
based on the similarity between a glycoprotein in
human milk, human milk fat globule, and plasma
FVIII and FV. 7 However, Knobe et al., in a 2002
study of a Swedish population, reported no
protective effect of breastfeeding on the deve-
lopment of inhibitors.?

Recently, studies are showing higher incidence
of mhibitors in patients who recetved the first
factor concentrate infusion before 6 months of
age.>1* So, there 1s a tendency to postpone the
first treatment as much as possible.

Clinical management of inhibitor
patients

Inhibitors should be screened prior to any sutgical
procedure or whenever intensive replacement
therapy is being performed. As part of clinical and
laboratory comprehensive care, children should be
screened every 3-12 months or every 10-20
exposure days, whichever occurs first, and adults
each 12 month or whenever clinically indicated.!!

There are two different ways to face mhibitors:
in actively bleeding episodes and in patients
without bleeding in order to eradicate the
antibody. The control of bleeding 1s obtained
with the so called “bypassing” agents. On the
other hand, the eradication can be achieved with

ITL. This last approach attempts to achieve antigen
acceptance and restore normal pharmacokinetics
of FVIII concentrate.

Although there ate a variety of protocols, using
different amounts of FVIII concentrates, asso-
clating or not immunosuppressive agents, there 1s
no consensus of which is the most useful.'?

Thereafter all of them are very expenstve,
the effectiveness of this approach is life-long,

Some therapies are able to reduce the
inhibitor titer, such as plasmapheresis and high
doses of immunoglobulin, and can be useful in
some clinical states.!

Products available

for the treatment of bleeding
in patients with inhibitors

to factor VIII and IX

Low titer patients usually can continue to treat
bleeding episodes with FVIII or IX concentrate
in a sufficiently high dose.!

High titer patients cannot received FVIIL
concentrate in enough amounts to overcome the
antibody and also there is the need of choosing
another product, which can “bypass” the need of
FVII n clot formation. These are the “bypassing
agents”, represented by the prothrombin complex
concentrate (PCCs), the activated prothrombin
complex concentrate (aPCCs) and recombinant
activated factor VII (tFVIIa).*

PCCs contain factors II, VII, IX and X and
are plasma derived products.

APCCs contain more active components
than PCCs and were developed specifically for
use in inhibitor patients. The main content is
factor VII activated and factors IT, IX and X in
inactivated form.*

APCCs mechanisms of action seem to be
multifactonial, mnvolving “bypass” stmultaneously
in the three coagulation pathways. The mixture
of two proteins of prothrombinase complex (pro-
thrombin and activated factor X - FXa) mimetizes
aPCC action. In addition, prothrombin facilitates
FXTI binding to platelets and acts as an antagonist
to the inhibitory effect of kininogen in FXT acti-
vation, depending on the platelet by thrombin.
Finally, FXa induces the activation of FVII
endogenous, enhancing the extrinsic pathway
actvity.?
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APCCs are administered in doses of 50-100
IU/Kg weight, up to twice daily, depending on the
severity of clinical not exceeding 200 IU /kg daily,
because of the thrombogenicity risk. Small
amounts of FVIIT are present at aPCCs and this
can lead to boost antibody titers. Thrombotic
adverse events assoctated with aPCCs are higher
when there 1s additional thrombotic nsk factors
and failure in the adherence to dosing guidelines."?

rFVIIais recognized as useful in the treatment
of inhibitors in hemophilia A and B, independently
of the titers. It 1s being used in the dose of 90-12
Oug/kg body weight in intervals of 2-3 hours, due
to the short half-life. Studies on safety, efficacy,
mechanism of action and pharmacokinetics are
extensively published.**¢

PCCs, aPCCs and rFVIIa have unpredictable
hemostatic effect and there is no laboratory assay
to monitor efficacy or optimal dosing.*

Recently, aPCCs are being administered as
prophylactic treatment to patients with inhibitors
mstead of being used just as “on demand”
treatment. This approach of giving aPCC doses
of 50-100IU/Kg 3 times weekly seems to be
reasonable in preventing joint bleeds and
subsequently, joint damage in hemophiliacs with
inhibitors.*

Final Remarks

During the last decades hemophilia treatment
has greatly improved, giving to the patients the
perspective of living with good quality of life and
having a productive existence. However, this is not
yet possible to inhibitor patients, due to the cost
of treatment regimens, not affordable world widely.
Untl recently, surgery in inhibitor patients were
performed just i emergences, because of the
possibility of uncontrolled bleeding, Nowadays,
considering the good products marketed, surgical
elective procedures are a reality and morbidity 1s
becoming less frequent in these patients.
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