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Abstract

Objectives: Acquired hemophilia affects approximately
one in 1 million people. Timely diagnosis is key to
appropriate disease management and the prevention of
life-threatening complications. Patients with this condi-
tion may initially be seen by inexperienced physicians and
remain underdiagnosed for several years. This consensus
statement is aimed at providing guidelines for all practi-
tioners in the Kingdom of Saudi Arabia (KSA) to di-
agnose and manage acquired hemophilia A.

* Corresponding address: Alfaisal University, King Faisal
Specialist Hospital, Centre of excellence in thrombosis and Hemo-
stasis, P.O. Box: 3354, Riyadh 11211, KSA.

E-mail: towaidah@kfshrc.edu.sa (T. Owaidah)
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Methods: This consensus statement reflects the opinions
drafted by a group of hematology specialists, who used
an explicit systematic process to identify areas of agree-
ment and disagreement.

Results: This consensus statement provides a guide for all
practitioners in the KSA regarding the diagnosis of clinical
presentation, relevance, characteristics of bleeding
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symptoms, and case management; it additionally provides
guidance for non-specialists. All management aspects,
including diagnosis and treatment modalities, are discussed.

Conclusions: Patients with acquired hemophilia may
initially be seen by physicians who lack appropriate
expertise in diagnosing and managing this condition. This
consensus statement from the premier experts on the
disease in the KSA provides details for diagnosing and
managing acquired hemophilia.

Keywords: Acquired; Consensus; Expert; Hemophilia; Saudi

© 2024 The Authors. Published by Elsevier B.V. This is an
open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Introduction

Acquired hemophilia A (AHA) is an atypical bleeding
illness resulting in the generation of autoantibodies to the
distinct epitopes of factor VIII in patients with no history of
bleeding disorder.! These autoantibodies neutralize FVIII
coagulant activity (FVIII:C). Antibodies that bind
coagulation components and either decrease or expedite their
clearance from the body are known as acquired coagulation
inhibitors. However, the inhibitors of neutralizing AHAs
differ from those of the alloantibodies directed against FVIII
in patients with congenital hemophilia A (HA).
Alloantibodies in patients with HA develop after repeated
exposure to recombinant or plasma-derived plasma FVIII
products that are administered as replacement therapy.2 In
AHA, the loss of immune tolerance to various genetic and
environmental factors can lead to the production of
autoantibodies. The prevalence of various comorbid
conditions is relatively higher in American patients with
AHA than the general population.3 According to our obser-
vations, we see both autoimmune and cancer associated mainly
with lymphoproliferative disorders.

Acquired hemophilia B is caused by autoantibodies
directed against factor IX; few cases have been described to
date.” Because of the extreme rarity of the disorder, there is
lack of experience in Hemophilia B treatment. However,
appropriate investigations must be made for its diagnosis
in the case of normal FVIII C values like in acquired von
Willebrand syndrome. The hereditary form of this bleeding
disorder yields test findings and clinical signs equivalent to
those associated with the inherited form.”*

Materials and Methods

Because our consensus statement does not involve patient
data, an institutional review board waiver was granted.

Database searches

The literature search was performed in indexed online da-
tabases MEDLINE/PubMed with the key search
terms “acquired h(a)emophilia,” “h(a)emophilia with

29 <

inhibitors,” “acquired factor VIII inhibitors,” and “acquired

inhibitors."

Data extraction

The full text of relevant abstracts was retrieved, and litera-
ture from the authors’ libraries was added as a supplement. A
total of 150 articles were retrieved and assigned to different
authors. Two authors independently reviewed the full text of
the studies included in the analysis and extracted study data to
determine their relevance to the search aim. These steps were
performed to ensure the accuracy of the results.

Abbreviations: Kingdom of Saudi Arabia (KSA),
acquired hemophilia A (AHA), FVIII coagulant activity
(FVIII:C), hemophilia A (HA), prothrombin time (PT),
activated partial thromboplastin time (aPTT), factor VIII
(FVIII), lupus anticoagulant (LA), Bethesda units (BU),
VIII deficient plasma (VIII-def), buffered normal plasma
pool (B-NPP), enzyme-linked immunosorbent assay
(ELISA), recombinant activated factor VII (rFVIla), acti-
vated prothrombin complex concentrates (APCC).

Clinical features

The estimated incidence of AHA is approximately six
cases per 1 million people per year.” The incidence rate
increases with age. More than 80% of patients are >65
years of age, and very few cases are reported in children.’
According to cohort-based studies, the median age at diag-
nosis ranges from 74 to 78 years. Age distribution patterns
for FVIII autoantibodies are characteristically biphasic. A
small peak is observed between 20 and 30 years of age, owing
to postpartum inhibitors, and a considerable increase is
observed in the older population. The incidence rate of AHA
is similar between men and women, except in the 20—40 year
age group, in which more cases are found in women than
men, because of pregnancy-associated postpartum bleeding.6

Malignancy, pregnancy, and autoimmune illnesses (such as
rheumatoid arthritis and systemic lupus erythematosus) are
recognized risk factors for AHA. In contrast, nearly half of all
cases have unknown causes and are categorized as idiopathic.2

The bleeding pattern in AHA is distinct from that in
congenital hemophilia. Epistaxis, gastrointestinal and uro-
logical bleeding, retroperitoneal hematomas, and post-
partum bleeding are common types of bleeding that can
occur in the body. In contrast, hemarthrosis, a common
feature of congenital FVIII deficiency, has been reported in
only a small number of patients with AHA. The bleeding
manifestations of AHAs vary, ranging from life threatening
forms to mild or no bleeding. Although rare, AHA is
therefore considered a serious bleeding disorder with a high
fatality rate. Severe threatening bleeding requiring hemo-
static support or transfusion treatments can occur in an
estimated 70—90% of patients and is fatal in approximately
5—10% of cases. The clinical effects of AHAs are compli-
cated by diagnostic delays and inadequate treatment.’

The rarity of AHA cases has contributed to the lack of
sufficient supporting data to develop proper diagnosis and
management plans. Treatment decisions are often devised
according to the clinical expertise of the treating physician,
and patients are referred to expert centers for the best
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possible disease management.7 Early detection and physician
awareness are imperative for improving disease prognosis.
Most AHA cases have been reported in pregnant women in
the Kingdom of Saudi Arabia (KSA). Here, we provide an
updated set of guidelines and recommendations based on
recently available higher level evidence and the experience
of a panel of experts from the KSA, to improve evidence-
based clinical practice in AHA treatment.

Recommendation

We recommend that clinicians evaluate patients with
suspected or confirmed AHA, with or without bleeding, and
refer them as soon as possible to a hemophilia center with
expertise in inhibitor management.

Diagnosis

Patients’ clinical presentation, which signals AHA and is
followed by appropriate laboratory knowledge to commence
a good diagnostic inquiry, are the primary factors considered
in the initial diagnosis. Because AHA can refer to acquired
factors, the initial recognition is based on changes observed
in routine clotting tests. When bleeding with clinical suspi-
cion of factor deficiency is observed, as part of the pre-
liminary investigation, a blood sample must be sent to a
laboratory to determine the activated partial thromboplastin
time (aPTT) and prothrombin time (PT).

Because the most common acquired factor deficiency is
FVIII, which usually results in prolonged aPTT, the initial
workup should include the following:

1 Pharmacological anamnesis, particularly for antith-
rombotic therapies (heparins, direct oral anticoagulants,
and vitamin K antagonists)

2 Collection of blood samples according to standard
guidelines

3 Adequate quality control

4 Mixing study

5 Exclusion of the presence of heparin in the sample

6 Exclusion of the presence of lupus anticoagulant (LA)

7 Factor assays, starting with the most common, FVIII

8 Identification of the inhibitor (Bethesda assay)

9 Interpretation of the results and clinical findings

The laboratory diagnosis is described in detail in AP-
PENDIX I.

Recommendation

We strongly suggest that a diagnosis of acquired hemo-
philia be considered in any patient who has just started
bleeding or has an unexplained extended aPTT but normal
PT. We recommend using an algorithm for differential
diagnosis of isolated prolonged aPTT.

Management

Management of AHAs has two primary objectives. The
first is to achieve homeostasis, and the second is to eradicate

inhibitors. The priority of AHA management is to treat cases
of life-threatening bleeding and decrease the risk of future
bleeding. Clinicians worldwide use various modalities for
treating bleeding and preventing future bleeding, mainly
through inhibitor eradication.

Treatment of bleeding episodes

As discussed earlier, treatment of bleeding episodes is
aimed at managing the bleeding.

Bypassing agents (APCC and rFVlIla)

For acute severe bleeding, bypassing agents are consid-
ered the first treatment option.x However, prophylactic use
of these agents has also been reported in patients with
AHA, to prevent the risk of recurrent bleeding in
vulnerable patients, particularly before the use of more
invasive procedures.” Two bypassing agents are currently
used to restore homeostasis:

e Recombinant activated factor VII (rFVIIa), available as
Novoseven™, is usually administered at 90 pg/kg every 2—
3h.

e Activated prothrombin complex concentrates (APCC),
available as FEIBA™, a plasma-derived concentrate, is
administered every 8—12 h at doses of 75 IU/kg, not
exceeding 200 1U/kg/day. 10

The choice between rFVIIa and APCC depends on pa-
tient characteristics, including previous treatment response
and injection availability, required frequency, and physician
experience.” Treatment efficiency is assessed on the basis of
hemoglobin levels, and clinical examination combined with
the results of repeat imaging.9

Factor VIII concentrate

Human FVIII concentrate is used for treating patients
with AHA with low inhibitor titers (<5 Bethesda units
[BU]) or when bypassing agents are not immediately
available. Effective doses are calculated with various for-
mulas.'' Treatment success is assessed according to FVIII
plasma levels. However, bleeding risk cannot be predicted
solelyl(l)n the basis of inhibitor titers or residual FVIII
levels.

Recombinant porcine factor VIIT

In Canada, Europe, and the US, recombinant porcine
factor VIII has recently been approved for treating acute
bleeding episodes in patients with AHA. The approved
dose is 200 U/kg, and subsequent doses are necessary to
maintain FVIII trough levels greater than 50%. The
molecule is well-tolerated; the most common adverse event
is the formation of antibodies to r-pFVIII. Cross-reacting
inhibitors are relatively more common in individuals with
anti-hFVIII inhibitor titers exceeding 100 BU/mL, ac-
cording to two recent independent investigations. After
approval of this drug, several studies and case series have
described cohorts of individuals treated with r-pFVIII for
AHA, all of which have confirmed the effectiveness and
safety of susoctocog alfa in treating bouts of severe
bleeding (47, 48, 49).
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Desmopressin (DDAVP)

This therapeutic agent is recommended for non-life-
threatening bleeding as intravenous 0.3 to 0.4 mcg/kg once.
With this therapy, similarly to FVIII concentrates, the main
concerns are associated with potential efficiency. Another
concern is the increased risk of tachyphylaxis with subse-
quent doses. Secondary hyponatremia and water retention
must be monitored in older patients.2

Emicizumab

Emicizumab (Hemlibra®, Roche, USA) is a bispecific
humanized monoclonal antibody that mimics the function of
absent FVIII in individuals with HA by facilitating the
interaction between activated factor IX and factor X.'”
Emicizumab restores FVIII function to 10%—20% of the
levels occurring naturally in the body, thus resulting in a
shift from severe bleeding to mild symptoms‘l}“14
Emicizumab has shown efficacy in decreasing bleeding in
adult and adolescent patients with HA, regardless of the
presence of inhibitors.> Moreover, it can be administered
via the subcutaneous route and does not require venous
access. Emicizumab is commonly used as a preventive
therapy in several countries. !’

Tranexamic acid
This agent is used in combination with other hemostatic
. Q
agents in AHA treatment.”

Eradication of inhibitors

The second objective of AHA management is inhibitor
eradication, which aids in long-term disease management.

Immunosuppression

Immunosuppression should be initiated immediately after
diagnosis of AHA. Corticosteroids alone or in combination
with cyclophosphamide can be prescribed as a first-line
treatment.'® However, immunosuppressive agents carry a
heightened risk of infectious diseases; therefore, patients
must be monitored closely, and this treatment must be
used cautiously in frail patients.]8

The most common steroid medication, prednisone, is
administered in the range of 1—2 mg per kilogram per day
for approximately 4—6 weeks.”’ Cyclophosphamide is
orally administered at 1—2 mg/kg/day for 6 weeks. The
response is determined on the basis of decreased
inhibitor titer or increased FVIII levels after 3—5 weeks
of treatment.” Patients diagnosed with AHAs have also
been treated with rituximab alone or in conjunction with
other medications."”

Immune tolerance induction

The immune tolerance induction efficacy in AHA is sup-
ported by little evidence, and the excessive expense of this
treatment limits its application. Human FVIII can induce
immunological tolerance and has been used with moderate
success in patients with AHA. However, worldwide guidelines
discourage the use of immune tolerance induction in AHA.

Rituximab
When initial attempts to eliminate the inhibitor are un-
successful, rituximab may be considered as a potential
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Figure 1: Inhibitor graph correlating the percentage residual
FVIII:C to Bethesda units/mL in test plasma.

substitute.”’ Rituximab is often efficacious in eradicating

factor VIII inhibitors after initial therapeutic attempts have
failed, according to an extensive body of scientific evidence.
Rituximab, a chimeric monoclonal antibody, targets CD20,
a transmembrane protein that is ubiquitous on B cells but
is absent from mature plasma cells. B cells are depleted
from fluidborne and lymphoid tissue by this monoclonal
antibody.21

Follow-up

Patients with AHA must be followed up for disease relapse.
An estimated 10—20% of patients with AHA experience
relapse. FVIII and aPTT levels should be monitored every
month during the first 6 months, every 2—3 months during the
following 6 months, and every 6 months thereafter.””

Non-hematologist perspectives

The high morbidity and mortality among patients with
AH are attributable to several factors, including patient age;
underlying diseases; and adverse events associated with
treatment, such as infections or sepsis associated with
immunosuppressive therapy,23 excessive blood loss, and
serial delays in diagnosis and appropriate management.
Patients might initially be seen by clinicians without prior
disease experience. Consequently, greater awareness is
critical among healthcare personnel who are likely to come
into contact with patients with AH. In addition, we believe
that the optimal treatment for AH requires active
cooperation among non-hematologist physicians, pharma-
cists, and laboratory personnel, in addition to hematologists,
who specialize in blood disorders.

In a survey of 1104 non-hematologist healthcare pro-
fessionals across 10 Arabian Gulf tertiary care hospitals,
42% were unaware of AH, while 45% did not consider
mixing tests for isolated prolonged aPTT, and nearly half did
not consider bypassing agents in bleeding AH. Most non-
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hematologist clinicians, laboratory staff, and pharmacists
agree that the primary impediment to appropriate therapy
for AH is a lack of understanding regarding the condition
and its complications. Only 4.2% of the cohort did not
believe that despite raising awareness, non-hematologist
healthcare professionals could impart improved emergency
disease management for such a fatal disorder.”*

AHA is a relatively less prevalent bleeding disorder that
occurs unexpectedly. Patients with AHA are often initially
seen by physicians in different specialties. Therefore, a simple
diagnostic algorithm is needed to help physicians lacking
expertise in adequately diagnosing patients with AHA
(Figure 2).x Ten challenges for non-hematologists are listed
in Table 1, and the differential diagnosis of coagulopathy in
the ICU is shown in Table 2.

Approximately 10% of patients with AHAs do not pre-
sent with bleeding. Prolonged aPTT should be considered
before invasive procedures are performed on these patients.”®
In patients with AHA, significant blood loss may occur, even
with minor invasive proceduresM; hence, all these procedures
should be performed with great caution, and if possible,
surgery should be delayed until inhibitor eradication has
been achieved. Bypassing agents are recommended for
biopsies, central venous access, or invasive procedures.”

Isolated prolonged APTT [—
If unexplained or patient bleeding
Corrected
APTT mixing study ———%
Prolonged
A 4
Normal
FVINI:C re—
Reduced l
g ! Non-bleeding
i AHA very likely @
: : patient
Bleeding
patient

Table 1: Challenges for non-hematologists.

. Severity of clinical presentation and rarity of the disease

. Tendency of patients to present to non-specialist physicians for

AHA

3. Delays between bleeding onset and diagnosis

4. Requirements for specialist clinical and laboratory expertise
and facilities

5. Frequent confusion with other life-threatening conditions
(e.g., DIC)

6. Absence of high-level evidence to support management
recommendations

7. Unavailability and/or restriction of hemostatic medications

8. Risk of various adverse effects with use of immunosuppressive
agents, predominantly in older age groups

9. Elevated risk of thrombotic complications due to
cardiovascular comorbidities associated with advanced age in
patients with AHA during hemostatic therapy

10. Postponement of procedures until inhibitor eradication has

been achieved, whenever possible

N —

According to the AHA Working Group of the German,
Austrian, and Swiss Thrombosis and Haemostasis Society
and surveillance registries, cardiovascular events, such as
myocardial infarction, stroke, and thrombosis, are reported

Consider pharmacological anticoagulants

Consider intrinsic factor deficiency
(v, 1X, XI1, X11) or von Willebrand syndrome

Consider lupus anticoagulant or other
inhibitor

Consider lupus anticoagulant
Confirm FVIII deficiency by chromogenic assay

If FVIII deficiency confirmed

Consult expert
Confirm AHA by Bethesda assay or anti-FVIII ELISA
Test for anti-rpFVIIl inhibitors, if susoctocog alfa is an option

Figure 2: Pathway for diagnosing and managing acquired hemophilia A. If a factor VIII (FVIII) activity assay is immediately available,
the activated partial thromboplastin time (aPTT) mixing study might be unnecessary. Another critical point of consideration is that the
presence of lupus anticoagulant does not necessarily exclude the diagnosis of acquired hemophilia A. AHA: acquired hemophilia A;
FVII:C: factor VIII activity; rpFVIII: recombinant porcine factor VIII; ELISA: enzyme-linked immunosorbent assay.
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Table 2: Most common coagulation disorders in intensive care units.
Fibrin -
M degradation g-
time
| products i

DIC? Decreased Prolonged Prolonged Decreased* Positive Positive Prolonged

Liver failure Low/normal Prolonged Prolonged Low/normal? Negative Negative Prolonged

Vitamin/K Normal Norn:ai/ prolo Prolonged Normal Negative Negative Normal

deficiency nged

Acquired - -

haemophilia Normal Prolonged Normal Normal Negative Negative Normal

Heparin effect Normal Prolonged Normal Normal Negative Negative Prolonged

Abnormal -

platelet Normal Normal Normal Normal Negative :z?ra;a“l’e

function

2Schistocytes will also be seen on peripheral blood smear.

tIn mild vitamin K deficiency, only PT will be prolonged, given lhat the produchon of factor VII is especially depend: onv inK; h » iNn more severe

deficiencies, both PT and aPTT will be prolonged, as more vi
“May be normal, reflecting increased prod: of fibri

are affected.

m the face of acoelerabed consumphnn

9Fibrinogen may be elevated in the setting of end-stage liver di 3 g

as the cause of death in 6—7% of patients with AHA.>
Therefore, thromboprophylaxis can be recommended in
non-bleeding patients with normal FVIII:C levels, accord-
ing to the 2018 American Society of Hematology guide-
lines.”® If patients have a history of disorders that require
treatment with antiplatelet drugs or oral anticoagulants,
physicians must wait for FVIII levels to return to normal
before prescribing these agents.z(‘

Recommendation

AHA is a relatively less prevalent bleeding disorder,
and patients with this disorder are frequently initially seen
by physicians in different specialties. Non-hematologist
physicians, pharmacists, and laboratory personnel must
collaborate closely with hematologists to achieve the best
potential treatment outcomes for patients with AH. He-
matologists are the only medical specialists capable of
diagnosing and treating AH. To more effectively treat the
condition, increasing the knowledge among healthcare
professionals who are likely to interact with patients with
AHA crucial. A simple diagnostic algorithm can assist
physicians lacking adequate expertise in adequately diag-
nosing patients with AHA (Figure 2).
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Appendix
1. Sample collection

The duration of time between sample collection and
analysis can affect the outcomes of clotting-based assays.27
Whereas storage at temperatures of 2—8 °C activates many
proteolytic systems, storage at temperatures above 25 °C
decreases FVIII activity over time.”* If blood samples are
held at temperatures of 2—8 °C before processing, FVIII
and VWF can be lost, thus potentially leading to
misdiagnosis of healthy patients with von Willebrand
disease. Therefore, the recommended storage time is as
many as 3.5 h at room temperature. However, for longer
storage at 4 °C, samples must be pre-warmed before testing.

2. Quality control

Qualified laboratory personnel must collect venous blood
specimens in plastic tubes with non-activating surfaces for
coagulation testing. The tubes should contain 3.2% buffered
trisodium citrate as the anticoagulant. A 9:1 proportion of
blood to anticoagulant must be maintained.”’ Every
laboratory must define specific criteria for rejecting
specimens unsuitable for coagulation testing. These criteria
must include rejection of wunlabeled or mislabeled
specimens, specimens that do not contain blood and
anticoagulants in appropriate proportions, specimens
collected in sample tubes with the incorrect anticoagulant,
clotted specimens, grossly hemolyzed specimens, specimens
that do not arrive within the appropriate timeframe for
analysis, and specimens that have been stored in a
refrigerator before analysis.27

3. Mixing study

The aPTT assay is typically considered a reliable screening
test for detecting factor VIII (FVIII) inhibitors, because aPTT
is usually prolonged when FVIII activity falls to 45% or less of
the mean normal value. In addition, mixing normal plasma
with patient plasma will not normalise the aPTT and reduce
FVIII activity.3() Therefore, the diagnosis must consider the
isolated extended aPTT associated with partial correction
estimated after a 1:1 mixing trial, both immediately and
after a 2-h incubation.'®

a. Exclusion of the presence of heparin in a sample

Heparinoids, heparins, and direct oral anticoagulants can
mimic circulating inhibitors and interfere with inhibitor test
results, thus leading to false diagnoses. The exclusion of their
presence from the sample is a prerequisite.

b. Lupus anticoagulant

LA can occasionally coexist with an FVIII inhibitor, and
its presence must be considered before the final diagnosis. In
such cases, the diluted Russel viper venom time test can be
used to detect LA. However, the presence of LA does not
exclude AHA.*!

4. Factor assay

A single-stage FVIII:C test or a chromogenic assay can be
used. The single-stage clot-based assay is primarily an acti-
vated PTT-based test frequently used in clinical laboratories.
FVIII-deficient plasma is mixed with the patient sample, and
the mixture is pre-incubated with aPTT reagent with a con-
tact activator and phospholipid. Adding calcium chloride to
the mixture accelerates the formation of a fibrin clot, the
endpoint for aPTT measurement. In calculating blood clot-
ting time, the patient’s sample FVIII concentration is largely
believed to be the rate-limiting component. The assay result
is compared with a standard curve, and the patient’s FVIII
activity is interpolated.3 2

a. Inhibitor identification

Diagnosis is verified by demonstration of a low FVIII:C
level and the presence of an FVIII inhibitor with the
Nijmegen-modified Bethesda assay. The diagnosis is
confirmed when a low FVIII:C level has been demonstrated.
The results of this assay are reported in Bethesda units (BU).9
Inhibitors are dependent on time and temperature.
Incubation for 2 h at 37 °C is required before detection.
AHA autoantibodies are primarily type 2 inhibitors in
some cases. Therefore, they exhibit complex inhibition
kinetics and cannot completely neutralize FVIII:C. HA
type 1 inhibitors, in contrast, follow second-order kinetics
and thus completely inactivate FVIII:C. The sensitivity of
inhibitor detection can be increased by heat treatment of the
sample before the assay (58 °C for 90 min) and by eliminating
residual FVIIL.’

A mix of equal volumes (300 puL) for all incubations can
provide sufficient final volumes for analysis with most
automated analyzers. For preparation of control tubes, an
equal volume of VIII-deficient plasma (VIII-def) is mixed
with a buffered normal plasma pool (B-NPP). Full strength
and '/, dilution tests are performed for diagnosis. The mix-
tures are incubated for 2 h at 37 °C, and the residual FVIII:C
is measured in control and test mixtures.

5. Result interpretation

The ratio of residual factor VIII is then calculated:

Residual FVIIL rati — (FVIII : C-patlent-mlxture)

FVIII : C_control_mixture

The ratio is converted to a percentage. If the ratio results
range from 25% to 75% remaining FVIIL:C, the sample’s
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BU/mL is estimated with the theoretical inhibitor graph. The
percentage residual activity is interpolated against BUs
(Figure 1). Incubation mixtures with >75% residual FVIII:C
do not contain any detectable inhibitor (<0.5 BU/mL).
Analysis of samples with elevated inhibitor levels and
<25% residual FVIII:C must be repeated after appropriate
dilution to the 25—75% range.

The novel Bethesda method was developed primarily for
standardizing the measurement of inhibitors during FVIII
neutralization assays. One BU is thus defined as an inhibitor
that yields 50% residual FVIII:C activity in a test mixture. In
a more recent Nijmegen variation, the protein concentration
and pH of the test mixture were more standardized; thus,
FVIII:C in the test mixture was less inclined toward artifactual
deterioration, and specificity was increased.’”

6. Enzyme-linked immunosorbent assay

Additionally, an anti-FVIII enzyme-linked immunosor-
bent assay, performed primarily after thermal treatment of
samples, has been proposed.34
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