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Introduction

Acquired hemophilia A is a rare hemorrhagic diathesis caused
by thedevelopmentofantibodiesagainst factorVIII (FVIII).Over
50% of cases are idiopathic, and known associations include

malignancy, an underlying autoimmune condition, and recent
childbirth. Bleeding can be severe and confers a highmorbidity
andmortalityofover 20%.1 Treatment iswith immunosuppres-
sion, and acutebleedingoftennecessitates securinghemostasis
with FVIII concentrate, rFVIIa (recombinant factor VIIa), or
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Abstract Introduction Venous thrombosis is rare in the setting of factor VIII (FVIII) deficiency.
Cases of deep vein thrombosis (DVT) have been described in hemophiliacs after recent
major surgery, or in association with the administration of FVIII concentrate and
activated prothrombin complex concentrates, but occurrence of spontaneous DVT is
even more uncommon.
Aim We describe the challenging management of extensive DVT in a patient with
acquired hemophilia A with concurrent hemorrhagic manifestations and review similar
published cases.
Methods We summarize a series of 10 cases with the following demographics: 6
males and 4 females; median age at presentation of 65 (21–80); mean inhibitor titer of
68.5 Bethesda Units (BU 1.9 to BU 350).
Results Four cases were idiopathic and six had associated conditions (cancer [two
cases], recent pregnancy [two cases], and recent surgery [two cases]). Three cases had
an inferior vena cava filter inserted for acute lower limb DVT/pulmonary embolism.
Inhibitor eradication was achieved with high-dose steroids with or without cyclophos-
phamide, and adjunct Rituximab administration was used in three cases. One patient
received concurrent therapeutic plasma exchange (TPE). Inhibitor eradication was
fastest with concurrent TPE at 6 days (range: 6–733 days). The 30-day survival was 90%.
Conclusions There was adequate response of inhibitors to immunosuppression with
steroids and cyclophosphamide therapy. For more refractory disease, Rituximab is
emerging as a beneficial and cost-effective adjunct with better rates of complete
remission, and the threshold for its use may be lowered in this complex cohort with
dual competing pathologies.
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activated prothrombin complex concentrates (aPCCs) such as
FEIBA (factor VIII inhibitor bypass agent).2

Venous thrombosis is rare in the setting of FVIII deficiency.3

Cases of deep vein thrombosis (DVT) have been described in
hemophiliacs after recentmajor surgery, or in associationwith
the administration of FVIII concentrate and aPCCs,4 but occur-
rence of spontaneous DVT is evenmore uncommon.3Herewe
present the paradoxical development and challenging man-
agement of extensive proximal lower limb DVT in a patient
with simultaneous bleeding from acquired hemophilia A.

Case Presentation

A 72-year-old male nonsmoker presented to the emergency
department for a 1-month history of intermittent perirectal
bleeding and progressive lower limb weakness. His medical
history was of diabetes complicated by stage 4 chronic
kidney disease (CKD), hypertension, and hyperlipidemia.

Examination revealed prominent bruising over the left
flank, a hematoma over the right deltoid, and ecchymoses

over the left inner arm, in conjunctionwith severe anemia (Hb
3.7 g/dL) and a prolonged activated partial thromboplastin
time (APTT) (78.6 s), which was not fully correctible on 50%
mixing studies (59 s). FVIII levels were low (<1%) and signifi-
cant levels of FVIII inhibitor were detectable (82 Bethesda
Units), establishing the diagnosis of acquired hemophilia A.
Platelet and von Willebrand factor (VWF) levels were not
deficient (480� 109/L and>400%, respectively). Amalignancy
screen with computed tomography (CT) imaging and autoim-
mune markers were negative.

Additionally, the patient’s left calf was noted to be swollen
and tense and suspicion of a concurrent DVT was raised.

An urgent abdominal ultrasound examination revealed
a retroperitoneal collection, suggestive of a hematoma. A
CT scan localized the hematoma to the right psoas muscle
with significant subcutaneous flank edema, likely attrib-
utable to bleeding (►Fig. 1a); the scan also detected
significant thrombosis along the patient’s left femoral
vein (►Fig. 1b). The patient was treated with 90 mcg/kg/
dose of rFVIIa (NovoSeven), and immunosuppression with

Fig. 1 Simultaneous presentation of bleeding and thrombosis. (a, b) Noncontrast CT scan of abdomen and pelvis demonstrating (a) right psoas
swelling, depicted with star, and (b) obliteration of the left femoral vein (arrow); (c, d) CT neck with contrast demonstrating (c) a hematoma
overlying the right sternocleidomastoid (cross) and (d) contrast extravasation from the right IJV puncture site; (e) Serum FVIII and inhibitor levels
with respect to immunosuppression therapy. CT, computed tomography; IJV, internal jugular vein.
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prednisolone (1mg/kg/d) and cyclophosphamide (100mg/d)
was promptly commenced.

Extensive DVT involving the left common and superficial
femoral veins and extending up to the left external and
common iliac veinswas subsequently confirmedwith a Dopp-
ler ultrasound scan. Once acute bleeding had stabilized, infe-
rior vena cava (IVC) filter insertionwas performed on day 5 of
admission, with periprocedural administration of rFVIIa. Due
to technical difficulties, femoral venous access could not be
secured, and the procedure was performed via the right
internal jugular vein (IJV). The patient had mild oozing from
the IJV insertion site and continued to receive rFVIIa till oozing
had completely resolved. Approximately 24 hours after dis-
continuation of rFVIIa however, progressive bruising was
noted over the IJV puncture site, and concerningly, the patient
developed acute dysphonia. Urgent endoscopic examination
discovered bruising and swelling over the right tongue base
and aryepiglottic fold, suggesting extrinsic compression.
Imaging revealed an expanding hematoma at the IJV puncture
site with associated tracheal deviation (►Figs. 1c, d). The
patient was intubated expectantly and received regular rFVIIa
doses, with monitoring in intensive care. Administration of
rFVIIa was discontinued after 3 days when the neck bruising
demonstratedclinical improvementandendoscopyconfirmed
resolution of airway compression, and extubation was suc-
cessfully performed 24 hours later.

Despite reduction in inhibitor levels and slight recovery of
FVIII levels with prednisolone and cyclophosphamide
(►Fig. 1e), the patient continued to have intermittent melena
and developed a new trapezius hematomawith associated fall
in serum hemoglobin, requiring packed cell and rescue rFVIIa
administration. Endoscopy did not reveal any gastrointestinal
lesions. He was commenced on second-line therapy with
Rituximab (375mg/m2perweek in fourdoses),which resulted
in gradual normalization of FVIII levels (►Fig. 1e) and resolu-
tion of active hemorrhage.

At 8 weeks of therapy, prednisolone was tapered, and he
was started on low-dose dose enoxaparin (40mg/d; dose
adjusted for stage III–IV renal impairment and increased risk
of bleeding). Repeat Doppler ultrasonography of the left leg
at 3 weeks following initiation of anticoagulation demon-
strated complete resolution of the DVT. Enoxaparin was
continued with the intention to complete 12 weeks of anti-
coagulation, or longer if the patient remained immobile, as
immobility was identified as the primary prothrombotic risk
factor. However, anticoagulation had to be discontinued after
8 weeks due to acute clinical deterioration and subsequent
demise of the patient from a severe hospital-acquired pneu-
monia. Notably, there was no clinical recurrence of DVT or
derangement of APTT values to suggest recurrence of his
hemophilia.

Discussion and Conclusions

We describe the rare development of extensive DVT in a
patient with concurrent active hemorrhage from acquired
hemophilia A, in the absence of significant risk factors for
thrombosis.

DVT can be precipitated by recent surgery, pregnancy,
malignancy, autoimmune disease, and inherited thrombo-
philia,5 but in over half of cases no risk factors are identified,
and other predisposing associations such as raised levels of
FVIII and VWF may be contributory.5,6 Our patient suffered
from CKD, had several falls and poor mobility over the
preceding weeks, and high VWF levels, which may have
contributed to the development of DVT.5,6Without treatment,
asmany as half of proximal DVTs progress to cause pulmonary
embolism; one in five of which is fatal.7 Anticoagulation
remains the cornerstone of therapy, and thrombolysis or
thrombectomy can be considered for serious complications.

The pathophysiology of venous thrombosis is widely de-
scribed as the product of stasis, hypercoagulability, and endo-
vascular injury (Virchow’s triad). Endothelial activation in
response to endovascular injury releases VWF and P-selectin
fromWeibel–Paladebodies, triggering adhesion and activation
of platelets, and recruitment of leucocytes and leukocyte
microparticles containing tissue factor (TF).8 TF can also be
found in the perivascular tissue matrix exposed at sites of
injury.8,9 In the absence of vascular injury, the venous valvular
sinuses have been proposed as a site for thrombus initiation,
possibly as a consequence of relative venous stasis that lends to
hypoxia, resulting in endothelial activation, and aprocoagulant
endothelial transcription state.8 Exposure of TFand its associa-
tion with factor VII (TF/FVIIa complex) convert small amounts
of factor IX and X to their activated forms. In vitro studies
suggest that the TF/FVIIa complex is rapidly degraded by TF
pathway inhibitor (TFPI).10

Propagation of the coagulation cascade requires that
activated factor IX (FIXa) complex with its cofactor FVIII to
generate the tenase complex that can catalyze activation of
factor X via the intrinsic pathway. Lack of circulating FVIII
would limit clot propagation via the intrinsic pathway and
therefore, in the context of FVIII deficiency or inhibition,
modulation of the extrinsic pathway by TFPI may be dispro-
portionately important for thrombus initiation.11,12 Genera-
tion of high levels of TF can overcome TFPI in vitro,10 and
could theoretically generate sufficient levels of TF/FVIIa
complex to allow direct activation of factor X independently
of the tenase complex, and propagate thrombus formation
despite low FVIII levels.13,14

We performed a literature review and identified nine cases
of patientswith acquired hemophilia A and concurrent throm-
bosis (►Table 1).13,15–20Mostcasesdescribedthedevelopment
ofbleedingon thebackgroundofongoing treatment for venous
thrombosis. Several cases in the literature also discuss the
difficulty of discriminating a DVT from an intramuscular
hematoma or bleeding, with superimposed bruising and sec-
ondary extrinsic venous outflow obstruction.13,16 Although
typical Doppler ultrasound findings confer a high sensitivity
and specificity for the diagnosis of venous thrombosis, discus-
sionwithaspecialist about theneedfor further imagingmaybe
appropriate in doubtful cases.21

All authors opted to prioritize the treatment of bleeding
and suspend anticoagulation with the onset of hemorrhagic
manifestations. Insertion of an IVC filter was used to reduce
complications of pulmonary embolization from proximal
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lower limb DVT in some cases.13,20 Access site bleeding
during IVC filter insertion has an incidence of 6 to 15%,22

but is likely to be more common and more severe in this
patient group; the risks ought to be carefully discussed with
the patient and performing proceduralist; choice of access
site and periprocedure management also deserve careful
consideration,20 and prophylactic therapy with aPCCs and
early investigation of any bleedingmanifestations is prudent.

The use of FVIII concentrates and FVIII bypassing agents can
promote propagation of existing venous thrombosis via both
TF and TF-independent mechanisms.23,24 Interestingly, unlike
cases of venous thrombosis in congenital hemophiliawhereby
venous thrombosis was often associated with prior adminis-
tration of FVIII concentrates or aPCCs,4 occurrence of throm-
bosis in acquired hemophilia usually preceded administration
of hemostatic agents, and no significant exacerbation of exist-
ing thrombus was reported after their administration, though
notably, judicious use was reported by most authors. In cases
with significant complications from thromboembolism, plas-
mapheresis was successfully used for rapid elimination of
factor inhibitor to further minimize use of aPCCs.20

In most of the cases reviewed, there was adequate re-
sponse of inhibitors to immunosuppression with steroids
and cyclophosphamide therapy. For more refractory disease,
Rituximab is emerging as a beneficial and cost-effective
adjunct with better rates of complete remission,25,26 and
the threshold for its use may be lowered in this complex
cohort with dual competing pathologies.
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