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Acquired Hemophilia With Inhibitors
Presenting as an Emergency

Misinterpretation of Clotting Results During Direct Oral Anticoagulation
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SUMMARY

Background: Direct oral anticoagulants (DOACs) were recently introduced and
are being increasingly prescribed. Most DOACs alter the values of traditional
coagulation tests, such as the international normalized ratio (INR) or the
activated partial thromboplastin time (aPTT). Although vitamin K antagonists
raise the INR value to an extent that mirrors their anticoagulant effect, DOACs
do not, in general, alter standard clotting values in any consistent way. Thus,
there is a risk that abnormal INR and aPTT values can be misinterpreted.

Case illustration: A woman taking rivaroxaban, a DOAC, presented with ileus
and was scheduled for urgent surgery. A prolonged aPTT was, at first, wrongly
attributed to rivaroxaban, delaying the correct diagnosis of autoantibody-
associated acquired hemophilia (a rare condition with incidence, 1.34-1.48
cases per million people per year). The patient had a history of unusually
intense bleeding in the skin and mucous membranes during anticoagulant
treatment. Her aPTT had been prolonged even before any anticoagulants were
taken.

Course: The operation was delayed to await the elimination of rivaroxaban. The
aPTT was still prolonged 24 hours later. The diagnosis of autoantibody-
associated acquired hemophilia was suspected and then confirmed by the
measurement of a factor VIl residual activity of 1% and the demonstration of
factor VIl inhibition at an intensity of 9.2 Bethesda units per mL.

Conclusion: The causes of abnormal clotting test results must be clarified
before beginning anticoagulant therapy. Unusually intense bleeding during oral
anticoagulation should arouse suspicion of a previously undiagnosed acquired
coagulopathy, e.g., antibody-associated acquired hemophilia.
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ew direct oral anticoagulants (DOACs) combine

both direct thrombin inhibitors (1) and factor Xa
antagonists (2). They are being increasingly used for
long-term anticoagulation in patients with nonvalvular
atrial fibrillation or venous thromboembolism (3). They
have a number of advantages over traditional vitamin K
antagonists. For example, monitoring and often costly
dose adjustments at the beginning of treatment are no
longer needed thanks to DOACS’ fast, reliable onset of
action (4). Furthermore, DOACs are not overlapped
with heparin until therapeutic effect is achieved.

All the oral anticoagulants that are currently
available can interfere with the commonly used tests
for plasma clotting, such as the international normal-
ized ratio (INR) and activated partial thromboplastin
time (aPTT) (4). INR provides sufficiently reliable
assessment of the potency of vitamin K antagonists for
clinical practice. In contrast, INR and aPTT do not
allow any precise conclusions to be drawn on the anti-
coagulant effect of DOAC:s (5, 6). In addition, different
manufacturers’ test reagents have different levels of
sensitivity to DOACs (4). This makes it difficult to
interpret changes in INR and aPTT during the use of
DOAC:S, particularly when more specific tests to deter-
mine blood levels, such as the anti-factor Xa assay for
factor Xa antagonists or the diluted thrombin time for
direct thrombin inhibitors, are not available.

In the case described here, use of a DOAC led to
misinterpretation of prolonged aPTT. This delayed
diagnosis of acquired hemophilia with inhibitors in an
emergency. The case demonstrates a problem with the
interpretation of clotting values during emergency
management of patients who have taken DOACs.

It also highlights the fact that the cause of abnormal
clotting values should be clarified before anticoagulant
therapy is begun.

Case report

A 76-year-old woman with atrial fibrillation
(CHA2DS2-VASc score: 7) presented to an emergency
department with acute abdominal and ileal symptoms.
She was taking the factor Xa antagonist rivaroxaban (1
x 10 mg) as an oral anticoagulant and had taken her
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Presentation to the emergency department

Changes in aPTT and INR over time, in relation to different anticoagulant drugs in a patient with acquired hemophilia with inhibitors.

She presented to the emergency department on day 0. aPTT remained above the normal range at all times and was not perceptibly affected by any of the anti-
coagulants. Until the inhibitor had been eliminated by immunosuppressant therapy, factor VIl activity did not increase and APTT did not return to normal.

Other points in time: t3: eight weeks before day 0; t2: six weeks before day 0; t1: one week before day 0. t4: four weeks after day 0.

INR: international normalized ratio; aPTT: actviated partial thromboplastin time; VKA: vitamin K antagonists

most recent dose 18 hours previously. Because surgery
had initially been indicated, the standard clotting
parameters INR and aPTT were measured. The pa-
tient’s rivaroxaban level was also determined. At 54 s,
her aPTT was prolonged (normal range: 25 to 33 s),
while her INR was normal at 1.1 (normal range: <1.3).
Her plasma rivaroxaban level was 86.24 ng/L (ex-
pected therapeutic level: 90 to 360 ng/L) (7). Renal
function was significantly restricted (estimated
glomerular filtration rate [MDRD] 29 mL/min). The
clotting test results were attributed to rivaroxaban and
associated with a significantly increased risk of
hemorrhage.

Because no specific antidote for rivaroxaban is
available to date, surgery was postponed so that
rivaroxaban would be eliminated beforehand, in order

to reduce the risk of hemorrhage. 24 hours later the
patient’s rivaroxaban level was less than 0.01 pg/L, and
her INR remained at the normal level of 1.1. However,
her aPTT remained significantly prolonged, at 43 s. A
coagulation disorder was therefore suspected. Further
investigation revealed factor VIII activity of 1% (nor-
mal range: 70 to 150%) and anti-factor VIII inhibitor
antibodies of 9.2 Bethesda units per mL (0 to 0 BE/
mL). Acquired hemophilia with inhibitors was diag-
nosed. The patient’s abdominal complaints decreased
following conservative treatment and surgery was
therefore no longer needed. Prednisolone and cyclo-
phosphamide immunosuppressant treatment was begun
(8). Factor VIII activity returned to normal after
approximately one month of immunosuppressant
treatment (Figure).
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The patient’s medical history revealed that eight
weeks earlier, after her initial diagnosis of atrial fibril-
lation, she had been administered vitamin K antag-
onists (phenprocoumon), overlapping with enoxaparin
as is customary. Her aPTT had already been prolonged
at this point (aPTT: 53 s, INR: 1.1) but had not been
further investigated. The patient also received a platelet
aggregation inhibitor, acetylsalicylic acid, for stable
coronary heart disease. Two weeks later the patient was
admitted with severe, nontraumatic hemorrhages of the
skin and mucosa of the face, neck, oropharynx, and
epipharynx. Her INR was 1.4 and therefore not within
therapeutic range, and her aPTT was still severely
prolonged (54 s). The hemorrhages were considered to
be the consequence of concomitant acetylsalicylic acid,
enoxaparin, and vitamin K antagonist therapy. With
hindsight, both the location and the severity of the
hemorrhages and the laboratory findings were atypical
for this. Phenprocoumon treatment was ended, and
somewhat later enoxaparin was replaced with a prophy-
lactic dose of rivaroxaban.

Discussion

This case report describes the delayed diagnosis of
acquired hemophilia with inhibitors in an emergency
situation, in the context of administration of DOACsS.
Prolonged aPTT was detectable even before anticoagu-
lant therapy was begun. This should have led to a
coagulation disorder being ruled out.

Acquired hemophilia with inhibitors is a rare
autoimmune disease affecting between 1.34 and 1.48
individuals per million every year and found in the
elderly in particular (9). It is caused by anti-clotting
factor VIII autoantibodies. Factor VIII inhibitors are
polyclonal IgG antibodies. They specifically target
various epitopes of the factor VIII molecule and can
partially or completely neutralize its function (10). This
leads to a severe tendency to hemorrhage. Acquired
hemophilia with inhibitors is often overlooked. The
time from the first hemorrhage event to diagnosis is a
median of 1.5 months (11). Typical symptoms are
recent-onset hemorrhages in the skin and mucosa,
muscles, and other soft tissues. Factor VIII inhibitors
cause isolated aPTT prolongation due to loss of
factor VIII activity. Inhibitors are usually detected
using the Bethesda assay, which can assess the potency
of the inhibitor (12).

INR and aPTT are frequently used, widespread
clotting tests. Combined, they can assess the function
of all clotting factors other than factor VIII (13).
Isolated aPTT prolongation indicates a risk of hemor-
rhage, which can be caused by anticoagulant therapy
using unfractionated heparin or by a decrease in clot-
ting factors VIII, IX, and XI, for example. However,
prothrombotic antiphospholipid antibodies also cause
aPTT prolongation. The causes of unexplained aPTT
prolongation must therefore always be clarified,
particularly if surgery or anticoagulant therapy is indicated.

Since they were authorized, DOACs such as the fac-
tor Xa antagonist rivaroxaban have been increasingly
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Fact file: Acquired hemophilia with inhibitors

@ |nhibitors are antibodies that can target clotting factors II, V, VII, VIII, IX, X, and
XIll.

® Frequency: 1.34 to 1.48 cases per million individuals per year.
® More than 50% of patients are over 60 years of age.

® Typical symptoms: spontaneous hemorrhage in the skin, mucosa, muscles,
and soft tissues; hematuria. Isolated aPTT prolongation.

® Associated diseases/conditions: autoimmune diseases, skin diseases, tumors,
pregnancy, drug side effects. No associated disease identified in approxi-
mately 50% of cases.

@ |nhibitors are usually stated in Bethesda units; a detectable inhibitor is abnor-
mal, so in healthy individuals the upper normal limit is 0.

replacing traditional vitamin K antagonists. Physicians
have a great deal of experience using the latter in
emergency patients. For DOACs, experience is still
limited and must be further developed. The strength of
anticoagulation during vitamin K antagonist use can be
reliably determined using INR, which is readily
available in most hospitals. In contrast, the effect of
DOACs on INR and aPTT depends on the active in-
gredient and sensitivity of the test in question (4). This
means that the risk of hemorrhage following DOAC
use cannot be reliably assessed using INR or aPTT.
Emergency management of patients receiving
DOACs requires knowledge of the active ingredient,
when the most recent dose was taken, renal function,
and the sensitivity of aPTT and INR to the DOAC in
question as determined in the appropriate laboratory (6,
14). As there are not yet any specific antidotes to
DOAG:S, surgery should be postponed if at all possible
so the DOAC can be eliminated first. As the halflife of
DOACs is relatively short (approximately 8 to
17 hours), this is frequently sufficient (15). For the
patient described here, surgery was indeed postponed.
Acquired hemophilia with inhibitors was not identified
until after DOAC elimination, on the basis of aPTT
prolongation. Surgery on the day of admission would
almost certainly have led to uncontrolled hemorrhage.
Current recommendations state that the risks of
hemorrhage and thromboembolism should be assessed
before anticoagulant therapy is begun in patients with
atrial fibrillation, on the strength of the HAS-BLED
and CHA2DS2-VASc scores (16), and that renal func-
tion should be examined when DOACs are used (14,
17). The case described here shows that determining
INR and aPTT before beginning anticoagulant therapy
can be useful. The cause of abnormal aPTT or INR
values should always be clarified. If atypical
hemorrhage occurs during anticoagulant therapy, e.g.
severe nontraumatic skin hemorrhage, an additional
coagulation disorder should be considered. In order to
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® The causes of abnormal clotting test results must be
clarified before beginning anticoagulant therapy.

® Unusual bleeding during oral anticoagulant therapy can
indicate the initial manifestation of a coagulation dis-
order.

® Emergency case management of patients taking direct
oral anticoagulants (DOACs) requires knowledge of the
active ingredient, time of last administration, renal func-
tion, and sensitivity of the international normalized ratio
(INR) and activated partial thromboplastin time (a PTT)
to the DOAC in question.

® Specific laboratory tests to determine DOAC levels are
useful in emergency management.

® |solated aPTT prolongation with new-onset hemorrhage
symptoms are typical signs of acquired hemophilia with
inhibitors.

confirm diagnosis, clotting testing can be performed
again 48 hours after DOAC treatment is interrupted. If
aPTT, for example, remains abnormally prolonged,
clotting disorders such as deficiency of clotting factors
VIII, IX, or XI should be ruled out.
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