
Direct oral anticoagulants (DOACs) 
are alternatives to the traditional 

vitamin K antagonists for the prevention 
and treatment of thrombosis. Their mech-
anism of action involves direct inhibition 
of thrombin or activated factor X.

DOACs are becoming the agents of 
choice in long-term anticoagulation in 
patients with non-valvular atrial fibrilla-
tion and venous thromboembolism. This 
treatment is mainly due to fewer drug 
interactions, rapid and reliable onset of 
action, and larger therapeutic index, thus 
obviating the need for constant monitor-
ing and dose adjustments [1].

Commonly used coagulation assays 
and blood clotting tests, such as the acti-
vated partial thromboplastin time (aPTT) 
and the international normalized ratio 
(INR) of prothrombin time, provide in-
formation on the coagulation status and 
the effects of the anticoagulants. How-
ever, these clotting tests do not provide 
information on anticoagulant effects of 
DOACs, which remain within the normal 
range in most cases; however prolonga-
tion of partial thromboplastin and aPTT 
has been reported in some patients on 
DOACs [2]. Specific tests, such as an-
ti-factor Xa levels or diluted thrombin 
time, are needed to determine the thera-
peutic effect of DOACs [1,2].

In our patient, the use of apixaban, an 
oral anticoagulant and direct inhibitor of 
factor Xa, resulted in the misinterpreta-
tion of abnormal clotting test result, thus 
delaying the clinical diagnosis and onset 
of treatment. This case demonstrates the 
obstacles clinicians may face in interpre-
tation of clotting test results of patients 
treated with DOACs. 

A 91-year-old woman with paroxysmal 
atrial fibrillation presented to the emer-
gency department with complaints of se-
vere pain in her right shoulder that began 
earlier that day. She had been treated with 
apixaban (5 mg × 2/day) for the past few 
years. The last dose was taken 4 hours 
before admission.

Physical examination revealed swell-
ing of the right shoulder with limitation 
of motion and local tenderness. Several 
subcutaneous hematomas were found 
on the upper extremities. There were no 
signs of gastrointestinal bleeding.

Laboratory tests showed normocytic 
anemia with hemoglobin levels of 8 g/dl 

-

thromboplastin was 14.3 seconds (nor-

level was 642 mg/dl (normal range 200–
500 mg/dl), and aPTT was unmeasurable 
due to lack of clot formation. Anti-factor 
Xa levels were 140 ng/ml (normal range 
69–221 ng/ml). Kidney function was 
normal.

The clotting abnormalities and hema-
tomas were initially attributed to apix-
aban treatment, and it was discontinued. 
Further hematomas developed on her 
right upper limb, and in the nasopharynx, 
oropharynx and larynx. Imaging studies 
of the right shoulder demonstrated a full 
supraspinatus tear with articular effusion.

Despite the cessation of apixaban, 
aPTT remained unmeasurable.

Following hematological consul-
tation, further testing was performed. 
Actin FS aPTT, a lupus-anticoagulant 
(LAC) insensitive test, was 119 seconds 
(normal range 24.5–34.5) excluding a 
presence of LAC. Mixing test showed 

range 25–38 seconds) suggesting the 
presence of factor inhibitors rather than 
a factor deficiency. After 2 hours incuba-

prolonged. Factor VIII levels were 0% 
(normal range 50–150), factor IX levels 
were 42% (normal range 65–150), and 
factor XI levels were 24% (normal range 
65–150). As a result, Bethesda test was 
conducted to measure the level of factor 
VIII inhibitor. The result was higher than 
16 Bethesda units (our laboratory maxi-
mal range).

The patient was diagnosed with ac-
quired hemophilia A and she began 
treatment with systemic steroids and cy-
clophosphamide with substantial clinical 
and laboratory improvement. After 12 
days of treatment, aPTT was of 83 sec-
onds [Table 1], and factor VIII levels in-
creased to 5%. 



Our case shows the clinical presentation 
and diagnosis of coincidental acquired 
hemophilia A in a patient on DOAC 
therapy.

Acquired hemophilia A is a rare and 
potentially life-threatening autoimmune 
disease. Its annual incidence is 1–4 mil-
lion, increasing with age. Of these, 50% 
are associated with an underlying medi-
cal condition, most commonly malignan-
cy, drug/allergic reaction, pregnancy, or 
autoimmune disease [3].

The pathogenesis involves binding 
of autoantibodies to specific epitopes 
on the factor VIII molecule, partially 
or completely neutralizing its activity 
as a coagulant factor. Impaired factor 
VIII function reduces generation of 
thrombin, potentially putting the pa-
tient at risk of life-threatening hemor-
rhages [4].

Typical symptoms include subcutane-
ous, muscle, or retroperitoneal bleeding, 
and hematuria. However, 10% of patients 
present with no apparent sign of bleed-
ing. Neutralizing factor VIII autoanti-
bodies cause isolated prolonged aPTT 
and can be detected using a Nijmegen- 
modified Bethesda assay [4].

The median time between onset of 
bleeding symptoms and diagnosis of 
acquired hemophilia is 1.5 months. Mis-
diagnoses or delayed diagnoses are not 
infrequent [5].

DOACs may affect the common clot-
ting tests (partial thromboplastin and 
aPTT). Their effects depend on the sen-
sitivity of each test to the specific DO-
AC. For example, dabigatran may affect 
mainly aPTT and thrombin time, where-
as rivaroxaban and apixaban may affect 
partial thromboplastin.

Our case demonstrates the importance 
of correct interpretation of abnormal 
clotting tests.

Physicians should always suspect antico-
agulant overdose in patients on anticoag-
ulant therapy and extensive hemorrhage 
or severe clotting panel abnormalities. 
However, other coagulation disorders 
should be considered when the clinical 
presentation or laboratory evaluation are 
not typical for anticoagulant overdose.
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