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Summary
Acquired coagulation factor deficiencies are caused by inhibitory autoantibodies which are 
usually directed against clotting factor VIII (FVIII), causing acquired hemophilia A (AHA). 
Clotting factor inhibitors usually cause abnormalities in screening coagulation tests (activated 
partial thromboplastin time [aPTT] and/or prothrombin time [PT]). Other coagulation factor 
inhibitors are much rarer, particularly inhibitors to factor XI (FXI). 
We present the case of an 82-year-old woman referred to a hematological center for isolated 
aPTT prolongation in pre-surgery screening tests. No bleeding symptoms were reported either 
at admission or in the patient’s medical history. One stage coagulation factor assays revealed 
lower factor VIII, IX, XI, XII levels. The Nijmegen modification of the Bethesda assay showed 
the presence of an inhibitor to factor XI (22.1 BU/mL). No autoantibodies to coagulation fac-
tors VIII, IX and XII were found: inhibitor titers were all below 0.6 BU/mL. Acquired hemop-
hilia C was diagnosed (the presence of autoantibodies to clotting factor XI).
Key words: isolated aPTT prolongation, acquired hemophilia, acquired factor deficiences, 
hemophilia C, clotting factor XI
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Introduction

Acquired coagulation factor deficiencies are 
associated with the presence of autoantibodies that 
affect the function and/or increase the clearance 
of proteins active at different stages of the coagu-
lation cascade. They are mostly directed against 
factor VIII (FVIII) and are responsible for acquired 
hemophilia A (AHA). They may be observed in 
patients with cancer or autoimmune diseases as 
well as in pregnant women. Inhibitors to coagula-
tion factors (with the exception of von Willebrand 
and factor XIII) usually manifest as  abnormalities 
in screening coagulation tests (activated partial 
thromboplastin time (aPTT) and/or prothrombin 
time (PT)) [1].

Acquired hemophilia A is a rare bleeding di-
sorder that may occur in patients with no history 
of bleeding. About half the cases are idiopathic, 
but AHA can also be secondary to autoimmune, 
dermatological or oncological diseases. About 10% 
of non-idiopathic cases is related to neoplastic 
diseases (may precede diagnosis as an extremely 
rare paraneoplastic syndrome) [2]. Inhibitors 
against other coagulation factors, including factor 
XI (FXI), are reported less frequently, mostly 
in patients with autoimmune diseases such as 
systemic lupus erythematosus [3], rheumatoid 
arthritis [4], Crohn’s disease [5 ], membranopro-
liferative glomerulonephritis [6] and associated 
with malignant neoplasms [7, 8]. Acquired factor 
XI deficiency has also been described in a SARS-
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-COV-2 infected patient [9]. The risk of bleeding 
events in patients with FXI deficiency is relatively 
low, and the correlation between factor activity and 
clinical symptoms is rather weak. In most cases, 
severe bleeding episodes are related to trauma or 
surgery [10]. AHA laboratory diagnostics requires 
access to a specialized laboratory. Typically a 2–3 
fold increase in aPTT is observed. In most cases 
Factor VIII activity falls below 15%. Mixing tests 
demonstrate no aPTT correction after 1–2 hour 
incubation of  patient’s plasma with equal volume 
normal plasma. For AHA diagnosis to be confirmed 
it is necessary to measure FVIII activity and per-
form the Nijmegen modification of the Bethesda 
assay to detect the FVIII neutralizing antibodies 
(BU/mL) [2].

Case report 

An 82-year-old woman referred to a specialist 
for abnormal aPTT results (49 sec and 68 sec, 
normal range: 25.0–33.5 sec) detected at qualifi-
cation for elective cataract surgery. Prothrombin 

time (PT), fibrinogen concentration, thrombin time 
(TT) and blood counts were within normal range. 
Her history of bleeding was negative; no bleeding 
complications were reported after gynecological 
surgery, both knees arthroplasty or tooth extra-
ction. The patient  had previously been diagnosed 
with hypertension, diabetes and depression. Two 
reagents of different sensitivity to lupus antico-
agulant (LA) were used to measure aPTT: Actin 
FSL (LA sensitive) and Actin FS (LA insensitive). 
The results were abnormal for both reagents 
(40.8 sec and 38.6 sec, respectively). Factor VIII, 
IX, XI and XII activity in one stage coagulation 
factor assays (aPTT modification with Actin FS) 
decreased to 26.6%, 9.9%, 11.4% and 34.3%, 
respectively (Table 1). Factor VIII and IX activity 
in chromogenic tests was within normal range: 
155.8% and 102.7%, respectively. The presence of 
lupus anticoagulant, anti-cardiolipin antibodies and 
anti-b2-glycoprotein I antibodies in IgG and IgM 
was excluded. In a follow-up study 2 weeks later 
the results were similar: aPTT was prolonged with 
both reagents; factor VIII, IX, XI and XII activity 

Table 1. Laboratory results

Test I visit 
Result

II visit 
Result

Reference 
range

PT (s) 11.0 11.3 9.8–12.1

PT (INR) 1.00 1.10 0.85–1.15

aPTT FSL (s) 40.80 40.30 25.0–33.5

aPTT FS (s) 38.60 38.80 23.0–31.0

TT (s) 18.3 19.00 14.0–21.0

Fibrinogen (Clauss’s method, g/l) 2.9 2.8 1.8–3.5

Factor VIII (%) 26.6 33.50 50–150

Factor IX (%) 9.9 13.40 50–150

Factor XI (%) 11.4 12.6 50–150

Factor XII (%) 34.30 34.7 50–150

Factor VIII, chromogenic method (%) 155.80 160.8 50–150

Factor IX, chromogenic method (%) 102.7 120.7 50–150

Factor VIII inhibitor [UB/mL] < 0.6

Factor IX inhibitor [UB/mL] < 0.6

Factor XI inhibitor [UB/mL] 22.1

Factor XII inhibitor [UB/mL] < 0.6

Lupus anticoagulant Negative Negative Negative

IgG anticardiolipin antibodies (GPL) 3.00 0.0–15.0

IgM anticardiolipin antibodies (MPL) 6.36 0.0–12.0

Anti-beta-2-glycoprotein 1 antibodies, IgG (SGU) 1.06 0.0–20.0

Anti-beta-2-glycoprotein 1 antibodies, IgM (SGU) 1.90 0.0–20.0

PT — prothrombin time; aPTT — activated partial thromboplastin time (aPTT); TT — thrombin time
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assessed with the one-step method decreased to 
33.5%, 13.4%, 12.6% and 34.7%, respectively; 
factor VIII and IX activity in chromogenic method 
was normal: 160.8% and 120.7%, respectively. In 
the Nijmegen modification of the Bethesda assay, 
factor XI inhibitor was estimated at 22.1 BU/mL. 
No autoantibodies to factors VIII, IX and XII were 
detected; the inhibitor titer for all factors was below 
0.6 BU/ml. Acquired hemophilia C (the presence 
of autoantibodies to factor XI) was diagnosed. All 
tests were performed with reagents from Siemens 
(Erlangen, Germany) and BCS XP analyzer (Sie-
mens, Erlangen, Germany). Anti-cardiolipin and 
anti-b2-glycoprotein I antibodies in IgG and IgM 
class were assessed using Quanta Lite ACA IgG/ 
/IgM and Quanta Lite ab2GPI IgG/IgM immunoen-
zymatic kits (Inova Diagnostics, San Diego, USA).

The administered  prednisone dose was redu-
ced to 0.5 mg/kg, because of age and comorbidities. 
After 8 weeks, FXI activity increased to 25% and 
FVIII, FIX and FXII activity was normal. Predniso-
ne was poorly tolerated; the patient complained of 
weakness, dizziness, and exacerbation of depres-
sion and diabetes (insulin therapy was required). 
No bleeding events were reported during the ob-
servation period, so the dose was reduced and then 
the steroid therapy was discontinued. The patient 
was informed about the possibility of bleeding 
and received a written instruction for immediate 
administration of recombinant active factor VII if 
bleeding occurs. During 15 months of follow-up 
no bleeding complications were observed. Factor 
XI activity gradually decreased to 11%. The FXI 
inhibitor titer is now 15 BU/mL.

Discussion

Isolated aPTT prolongation may be related to 
the presence of unfractionated heparin, lupus an-
ticoagulant and congenital or acquired deficiencies 
of coagulation factors VIII, IX, XI, XII. To diffe-
rentiate between isolated deficiency of one of the 
coagulation factors and the presence of inhibitors, 
a correction (mixing) test with normal plasma is 
required. No  aPTT correction is also observed 
in the presence of lupus anticoagulant, therefore, 
to confirm the diagnosis of AHA, it is necessary 
to measure the activity of the coagulation factor 
and perform the Bethesda test for the presence of 
neutralizing antibodies. Sometimes the inhibitor of 
one coagulation factor interferes with the activity 
of other factors through decreasing their activity 
(false-positive results). The same may also occur 
in the presence of lupus anticoagulant. To elimi-

nate the effect of inhibitor or LA on the readings 
of coagulation factors activity in one stage assays, 
the measurements can be made in a diluted test 
sample. It is also possible to use LA-insensitive 
reagent or chromogenic assays (available for factor 
VIII and IX) for measuring aPTT. Clinical data on 
acquired FXI disorder is rather scarce and the co-
urse of the disease is difficult to predict [11]. Our 
observations fit in with reports on asymptomatic, 
accidentally diagnosed cases [11, 12]. In the de-
scribed case, the patient was not subjected to any 
invasive procedures and suffered no trauma during 
the observation period; the clinical course of her 
disease cannot therefore be fully presented. 
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