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A 34-year-old woman presented to the emergency 
department with a 1-day history of heavy menstrual 
bleeding. She described needing to use thick pads or 

diapers that required changing hourly because of the heavy 
flow of blood.

One month previously, she had had sudden onset pelvic 
pain resulting from a ruptured hemorrhagic ovarian cyst 
and had undergone an urgent laparoscopic ovarian cystec-
tomy, which was complicated by excessive bleeding of 
about 900 mL. Four days after discharge postsurgery, she 
presented to the emergency department again with wors-
ening abdominal and pelvic pain and a hemoglobin level of 
41 (reference range 115–155) g/L. A second urgent surgery, 
an open laparotomy, was performed and active bleeding 
was eventually controlled with a left salpingo-oophorectomy. 
Perioperatively, the patient received 4 units of packed red 
blood cells, 4 units of frozen plasma and 2 g of tranexamic 
acid over a 24-hour period. Her hemoglobin level was 
78 g/L at discharge.

Before these hospital visits, she had no concerns with 
abnormal bleeding or anemia, and had a baseline hemo-
globin of 120 g/L. She had never previously had heavy 
menstrual bleeding, epistaxis or unusual ecchymosis. She 
had previously had a spontaneous vaginal delivery and 
dental work without bleeding complications. She did not 
have a family history of abnormal bleeding and had not 
taken nonsteroidal anti-inflammatory or anticoagulant 
medications. Her nutritional intake was adequate without 
dietary restrictions.

On examination, the patient seemed anxious, looked 
pale and was tachycardic. She had active vaginal bleeding 
and extensive ecchymosis was noted on her lower extrem-
ities. Laboratory investigations showed a hemoglobin of 
52 g/L, with normal mean corpuscular volume, platelet 
count  and leukocyte  cou nt.  Per ip hera l  bl ood  sme ar 
showed severe anemia with moderate rouleaux formation. 
Her ferritin and vitamin B12 levels were within normal 
l imits .  A  serum beta-human chorionic  gonadotropin 
(β-HCG) test was negative,  and pelvic ultrasound was 
unremarkable.

Which of the following laboratory tests would 
not be useful to investigate this patient’s 
bleeding?

a.	 Prothrombin time (PT) / international normalized ratio (INR)
b.	 Activated partial thromboplastin time (aPTT)
c.	 Fibrinogen level
d.	 D-dimer assay
e.	 Bleeding time

The answer is (e). This patient presented with recurrent 
abnormal bleeding and should be investigated for an underly-
ing bleeding disorder. The patient’s symptoms of recent onset 
bleeding from multiple causes (i.e., hemorrhagic ovarian cyst, 
postsurgical bleeding, new menorrhagia and abnormal ecchy-
mosis) are suggestive of an acquired bleeding diathesis.

Tests of PT/INR, aPTT and fibrinogen levels are first-line 
investigations in the evaluation of abnormal bleeding. In 
addition, the D-dimer assay can be used to evaluate for dis-
seminated intravascular coagulation. The bleeding time is 
no longer widely performed because of poor standardiza-
tion, wide inter- and intrauser variability and resultant cuta-
neous scarring.1

The patient history remains the best screening test for a 
bleeding diathesis, with particular attention to the location, 
severity and treatment of bleeding events, including dental 
and surgical procedures, menstruation and childbirth. Family 
history of spontaneous or provoked bleeding events may raise 
the suspicion of a congenital bleeding disorder. Although mul-
tiple medications are associated with an increased risk of 
bleeding, clinicians should ask specifically about use of anti-
platelet agents (including nonsteroidal anti-inflammatory 
drugs) and anticoagulants.

Laboratory tests complement a thorough history. Kidney, 
liver and thyroid disorders can rarely increase bleeding and 
bruising tendencies in premenopausal women, manifesting 
as heavy menstrual bleeding. For our patient, test results for 
PT/INR, fibrinogen and D-dimer were normal, making the 
diagnosis of disseminated intravascular coagulation unlikely. 
However, she was found to have a prolonged aPTT of 46 (ref-
erence range 19–28) seconds.
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What is the next single test to investigate an 
isolated, prolonged aPTT?

a.	 Von Willeband factor levels
b.	 Platelet function studies
c.	 Thrombin time
d.	 Mixing study (50:50 study)
e.	 Lupus anticoagulant

The answer is (d). An isolated, prolonged aPTT in a bleeding 
patient with no anticoagulation exposure should raise suspi-
cion for defects of the intrinsic pathway of coagulation (factors 
VIII, IX, XI), which can be caused by either a deficiency of a 
coagulation factor or an inhibitor that interferes with the fac-
tors’ activity.2,3 Although factor XII is also part of the intrinsic 
pathway, deficiencies lead to in vitro prolongation of aPTT 
without associated bleeding tendencies.2,4 Abnormalities in 
von Willeband factor levels do not prolong the aPTT, unless 
there is a concomitant factor VIII deficiency.

Mixing, or 50:50, studies, in which the patient’s plasma is 
mixed with normal plasma at 1:1 ratio,2,3 are performed in 
most laboratories to differentiate between factor deficien-
cies and the presence of inhibitors (Figure 1).4 Clinicians 
need to request this test, as it is not automatically per-

formed by laboratories. If coagulation factor level abnormal-
ities are suspected and can be readily tested at one’s centre, 
these tests should be performed simultaneously to avoid 
diagnostic delays.4

We promptly performed our patient’s mixing study, and 
r e sults  we r e  avai lab le  af te r  2  ho ur s.  He r  aPTT was 
48.4 seconds and partially corrected to 34.5 seconds with 
the immediate mixing of normal pooled plasma (aPTT of 
25.4 s). After incubation at 37°C for 1 hour, the patient’s 
aPTT prolonged further to 57.6 seconds.

What diagnosis is most likely to explain this 
patient’s presentation and her clinical and 
laboratory findings?

a.	 Congenital coagulation factor deficiency
b.	 Acquired coagulation factor inhibitor
c.	 Von Willebrand disease
d.	 Acquired von Willebrand syndrome
e.	 Lupus anticoagulant

The answer is (b). In this case, results of the mixing study 
suggested the presence of a coagulation factor inhibitor. The 
further prolongation of aPTT after incubation at 37°C 
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Figure 1: Interpretation of mixing studies and suggested follow-up investigations.1–3 Plasma from the patient with prolonged activated partial throm-
boplastin time (aPTT) is mixed with normal plasma in a 1:1 ratio. The aPTT test is performed immediately after mixture with plasma and after incuba-
tion for 1–2 hours at 37°C. If the aPTT corrects (normalizes) at immediate testing and at 1 hour, then a coagulation factor deficiency is suspected as the 
normal plasma corrected the missing coagulation factor(s). If the aPTT corrects fully or partially on the immediate mixing study, but then prolongs after 
incubation for 1 hour, then a factor VIII inhibitor is suspected because of the time- and temperature-dependent kinetics. Lupus anticoagulant (a non-
specific inhibitor) tends to prolong the aPTT with no correction on immediate mixing or after 1 hour (i.e., is not dependent on time or temperature). 
Note: Act = activity, Ag = antigen, VWF = von Willeband factor. 
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(i.e.,  showing time and temperature dependence) is typically 
seen only in patients with an acquired factor VIII inhibitor.2,3 
An acquired inhibitor to factor VIII, or acquired hemophilia A, 
is the most common acquired specific coagulation factor 
inhibitor.4 A lupus anticoagulant may prolong the aPTT, which 
would also result in a lack of correction in aPTT during the 
mixing study.2 Additionally, our patient presented with sub-
stantial bleeding, and the presence of lupus anticoagulant is 
more often associated with thrombotic rather than bleeding 
complications.2

Therefore, acquired hemophilia A should be suspected in 
a bleeding patient with isolated prolongation of aPTT and the 
above mixing study pattern, and with no previous personal or 
family history of bleeding. Acquired hemophilia A is con-
firmed by a low factor VIII level and the presence of a factor 
VIII inhibitor, which can be measured in specialized coagula-
tion laboratories.4,5 For completeness, we also tested 
von Willebrand factor antigen and activity levels, which were 
within normal range, ruling out acquired von Willebrand syn-
drome. Based on our investigations, we diagnosed acquired 
hemophilia A in our patient. 

Which of the following management options 
is not appropriate at this time?

a.	 Provide supportive and resuscitationve care with saline and 
packed red blood cells

b.	 Administer antifibrinolytic therapy (e.g., tranexamic acid)
c.	 Perform an endometrial balloon tamponade until definitive 

management is available
d.	 Consult with the on-call hematologist at a centre with clin

ical and laboratory expertise in the management of bleed-
ing disorders for immediate treatment and transfer of care

e.	 Consult with the on-call  gynecologist for menstrual 
suppression and local treatments
The answer is (c). Patients suspected to have acquired 

hemophilia A should be transferred and managed at a centre 
with expertise in bleeding disorders and access to specialized 
coagulation testing and hemostatic therapies.4 The manage-
ment of bleeding events in acquired hemophilia A requires 
treatment with specialized blood products, including agents 
that bypass factor VIII or concentrates of recombinant porcine 
factor VIII, which may not be available at all centres.4 Desmo-
pressin, recombinant human factor VIII concentrates and 
plasma infusions are generally ineffective and not appropriate 
alternatives.4 The administration of tranexamic acid (an anti
fibrinolytic agent) and hormonal preparations are first-line 
treatment options in the management of acute, heavy men-
strual bleeding and are important adjunct treatments.6 The 
use of endometrial balloon tamponade is invasive, and 
unlikely to be effective or necessary because control of bleed-
ing requires treatment of the coagulopathy.6

We administered intravenous fluids, packed red blood cells, 
high-dose estrogen and tranexamic acid to manage our 
patient’s acute, heavy menstrual bleeding and severe anemia. 
She was then transferred to a hemophilia treatment centre 

and the diagnosis of acquired hemophilia A was confirmed by 
a reduced factor VIII level of 0.33 (reference range 0.50–1.50) 
IU/mL, and a detectable factor VIII inhibitor titer of 2.9 (refer-
ence range 0.0–0.5) Bethesda units/mL. In acquired hemo-
philia A, factor VIII levels are typically substantially reduced to 
below 0.05 IU/mL (5%), but levels between 0.05 and 0.50 IU/mL 
have also been implicated in bleeding events.7,8

Our patient presented with bleeding after hemostatic chal-
lenges (i.e., ruptured ovarian cysts, postsurgical bleeding and 
menstrual flow), which would be expected in patients with 
mildly decreased factor VIII levels. High-dose estrogen ther-
apy and tranexamic acid were given and successfully stopped 
her menstrual bleeding. Immunosuppression with prednisone 
at 1 mg/kg daily was started as an initial treatment to eradi-
cate the inhibitor. Given that 30%–50% of patients with 
acquired hemophilia A will have an underlying malignancy or 
autoimmune condition,5 additional investigations were com-
pleted, including antinuclear antibodies, rheumatoid factor, 
protein electrophoresis, and imaging of her chest, abdomen 
and pelvis. Her work-up revealed an immunoglobulin G κ 
monoclonal protein level of 25 g/L. Bone marrow examination 
confirmed the diagnosis of a plasma cell neoplasm and addi-
tional studies did not show end-organ damage related to 
myeloma. The patient’s acquired hemophilia A was con
sidered to be secondary to multiple myeloma and chemother-
apy was started to treat the underlying cause.

Discussion
Acquired hemophilia A is a rare bleeding disorder caused by 
autoantibodies that inhibit the function of factor VIII.4,5 The 
incidence is about 1 to 1.5 cases per million, with a median 
age of 64 years, affecting men and women equally.5,7 
Acquired hemophilia A is a medical emergency requiring 
prompt recognition and treatment, especially in a bleeding 
patient. Its hallmark presentation consists of moderate-to-
severe bleeding (large hematomas, or mucocutaneous or soft 
tissue bleeds), extensive bruising or bleeding from unusual 
sites, without a personal or family history of bleeding.5 Unlike 
with congenital hemophilia, hemarthroses are rare.5,7 Bleed-
ing tends to be spontaneous, but may be secondary to 
trauma or surgery, and may not correlate with factor VIII 
activity.4,7,8 Lack of recognition can lead to potentially fatal 
bleeding events.7 A cause is identified in about 50% of cases, 
with common causes including malignancies, autoimmune 
disorders, infections and drugs.5,7 It can also develop among 
people in the postpartum period.4,7

The management of acquired hemophilia A requires clinical 
and laboratory expertise in hemostasis and generally requires 
referral to a hemophilia treatment centre.4 The main manage-
ment strategies include treatment of acute bleeding event, 
eradication of inhibitors and treatment of the underlying 
cause, if found.4 The hemostatic agents used to manage bleed-
i n g  e v e n t s  i n c l u d e  a g e n t s  t h a t  b y p a s s  f a c t o r  V I I I 
(i.e.,  recombinant factor VIIa [e.g., Niastase, NovoSeven] and 
activated prothrombin complex concentrates [e.g., FEIBA]), 
and recombinant porcine factor VIII concentrate, (e.g., Obizur). 
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As there are no randomized controlled trials comparing these 
agents, the choice of hemostatic agent is typically guided by 
patient and product characteristics, and by physician experi-
ence.4 Tranexamic acid should be used cautiously in patients 
receiving recombinant factor VIIa or activated prothrombin 
complex concentrates, given case reports of thromboembolic 
complications when used concomitantly.4

First-line immunosuppressants  for eradication of inhibi-
tors include corticosteroids alone (for 4–6 wk, followed by 
taper) or in combination with cyclophosphamide (for 6 wk).4 
In the largest, multicentre, European prospective cohort study 
of acquired hemophilia A, combination therapy offered faster 
and higher remission rates, but had a similar overall mortality 
rate to corticosteroids alone, likely from the increased toxicity 
and infection complications related to cyclophosphamide.9 
Rituximab, administered weekly for a maximum of 4 cycles, 
can also be used in combination with corticosteroids, but is 
generally considered second-line therapy, and outcomes 
appear similar or slightly better than corticosteroids alone.9

Mortality rates from bleeding in patients with acquired 
hemophilia A, historically around 20%–30%, have improved 
in recent years and vary between 3% (in the largest and lon-
gest registry)7 to 9% (in a 2-year cohort study).10 A recent 
s ingle-centre,  retrospective cohort  study in  Canada 
reported high rates of hospitalization (87.5%) and critical 
care admissions (12.5%) for patients with acquired hemo-
philia A.11 Delays in time to treatment are associated with 
lower response rates and worse clinical outcomes.4,8
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