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Transfusion management of Factor V deficiency: three case
reports and review of the literature

Chakri Gavva,! Sean G. Yates,’ Siayareh Rambally,2 and Ravi Sarode’

BACKGROUND: Factor V (FV) deficiency may be
inherited as an autosomal recessive disease or acquired
as a result of autoantibody formation, either
spontaneously or secondary to exposure to bovine
thrombin or medications. Congenital FV deficiency has
traditionally been treated with plasma transfusions.
However, recent evidence has suggested that platelet
(PLT) transfusions may be a better alternative as FV
stored within PLT alpha granules has greater
procoagulant potential and is released locally at sites of
vascular injury. We report three cases of FV deficiency,
one congenital and two acquired, and emphasize the
different management approaches.

CASE REPORTS: Patient 1 was a 30-year-old man
with congenital FV deficiency who presented with a
trauma-induced hematoma of his lower extremity. He
was treated with 5 PLT units over 48 hours. Patient 2 was
a 64-year-old woman who presented with an upper-
extremity thrombus and was discovered to have a FV
inhibitor, likely secondary to antibiotics. Patient 3 was a
75-year-old woman with hepatitis C virus (HCV) who
presented with minor ecchymosis and was found to have
a FV inhibitor secondary to either HCV or antibiotic
exposure. Corticosteroids alone were able to eradicate
the inhibitors in both patients with acquired inhibitors.
CONCLUSIONS: FV deficiency can present with a
diverse range of symptoms. For bleeding patients, PLT
transfusions should be the initial therapy. In patients with
thrombosis, the risks and benefits of anticoagulation
must be carefully assessed before treatment. For
patients with minor bleeds, transfusions may be withheld,
and elimination of the inhibitor should be the primary
objective.

actor V (FV) plays an essential role in hemostasis,

contributing to both pro- and anticoagulation

pathways.! It is synthesized primarily by the liver

and predominantly circulates in the plasma in its
inactive form before undergoing activation by either
thrombin or activated Factor X (FXa).? However, approxi-
mately 25% of FV is stored within platelet (PLT) alpha
granules, originating from megakaryocytic endocytosis of
plasma FV.? Activated FV (FVa) serves as a cofactor for FXa
in the prothrombinase complex to convert prothrombin
into thrombin on phospholipid surfaces (e.g., PLTs).” Acti-
vated protein C (APC) inactivates the procoagulant activ-
ity of FVa, while intact FV serves as a cofactor (along with
protein S) in the APC-facilitated inactivation of activated
FVIIL?

Congenital FV deficiency is a rare autosomal recessive
disorder with an estimated frequency of one in 1,000,000
people.! A quantitative reduction in FV protein expression
(Type 1) is observed in 75% of inherited deficiencies with
the remaining recognized as qualitative defects of the pro-
tein (Type II).* Patients may also suffer from a rare com-
bined FV and FVIII deficiency (F5F8D) as a consequence
of defects in the secretory pathways of the two factors.*

ABBREVIATIONS: APC = activated protein C; aPCC =
activated prothrombin complex concentrate; FXa = activated
Factor X; OSH = outside hospital; PT = prothrombin time;
PTT = partial thromboplastin time; RUE = right upper
extremity; rVIla = activated recombinant FVIIL.
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Although plasma transfusions have historically been used
to treat congenital FV deficiency, recent evidence suggests
that PLT transfusions may be a better alternative as the FV
stored in the PLT alpha granules can be delivered locally
to the site of injury and carries a greater procoagulant
activity.®

In addition to inherited deficiencies, approximately
150 cases of acquired FV inhibitors have been reported®
with the most common association being exposure to
bovine thrombin used for topical hemostasis during sur-
gery” Antibodies directed against residual bovine FV
found in bovine thrombin products may cross-react and
inhibit the patient'’s own FV.> With recombinant thrombin
use as well as improved purification methods of bovine
thrombin, the risk of developing FV autoantibodies
appears to be reduced.® Development of FV inhibitors has
also been associated with a number of clinical conditions
including autoimmune disorders, human immunodefi-
ciency virus, bacterial infections, malignancy, and medica-
tions such as beta-lactam or aminoglycoside antibiotics.”

Herein, we report one case of congenital and two
cases of acquired FV deficiency. These cases highlight the
different etiologies of FV deficiency, the variable clinical
presentations, diagnostic considerations, and manage-
ment strategies.

CASE REPORTS

Patient 1

A 30-year-old man with a history of congenital FV defi-
ciency presented to our institution with an enlarging
hematoma of his right lower extremity after a large object
struck his leg. He attempted to treat his injury with ice
packs, elevation, and rest as he generally does for minor
soft tissue injuries; however, his hematoma continued to
expand.

He was initially diagnosed with congenital FV defi-
ciency as an infant after increased bleeding after circum-
cision. In childhood, he suffered from frequent episodes
of epistaxis, requiring both therapeutic and prophylactic
plasma transfusions. As he grew older, he experienced
fewer bleeding episodes with his last plasma transfusion
being 2 years previously.

Admission prothrombin time (PT), partial thrombo-
plastin time (PTT), and fibrinogen were 38.4 seconds (ref-
erence range, 9.5-12.8 sec), 75.5 seconds (reference range,
23.0-32.5 sec), and 361 mg/dL (reference range, 214-
459 mg/dL), respectively, while FV activity was 1% (refer-
ence range, 88%-135%). PLT count was 226 X 10°/L (refer-
ence range, 150 X 10°—450 X 10°/L), and FVIII activity
was 155% (reference range, 50%-150%). As this was his
first presentation to our hospital, a mixing study was per-
formed, demonstrating complete correction of the PTT
both immediately and after 2 hours of incubation at 37°C,
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ruling out an inhibitor. He was transfused with 1 unit of
PLTs every 12 hours. After the first unit, he demonstrated
improvement in pain, range of motion, and control of the
hematoma. After receiving 2 units of PLTs, his FV activity
improved to 8% (mostly due to the plasma present in PLT
units), while his PT and PTT shortened to 18.6 and 36.2
seconds, respectively. He was discharged after receiving 5
units of PLTs over 48 hours.

Patient 2

A 64-year-old Hispanic woman with a history of end-stage
renal disease (ESRD) secondary to hypertension was
admitted with volume overload and pneumonia. She was
treated with dialysis, 1 day of azithromycin, and 8 days of
piperacillin-tazobactam and vancomycin. Shortly after
admission, she began to complain of right upper extremity
(RUE) pain. Ultrasound for a venous thrombosis was neg-
ative, and she was discharged with 6 days of moxifloxacin.

The patient returned with an exacerbation of volume
overload 5 days later. After laboratory studies revealed an
elevated white blood cell count of 14.42 X10%/L (reference
range, 3.9 X 10°—10.7 X 10°/L), blood cultures were col-
lected. PT (10.4 sec) and PTT (23.6 sec) were unremark-
able. The patient was discharged after dialysis.

One day after discharge, peripheral blood cultures
grew Gram-negative rods, and the patient was asked to
return to the emergency department. She was treated with
3 days of piperacillin-tazobactam and later switched to
ceftriaxone after blood cultures speciated Enterobacter
cloacae. PT and PTT were again within normal limits. She
continued to have RUE pain though repeat ultrasound
remained negative for thrombosis. She was discharged
with 2 weeks of ciprofloxacin.

Fourteen days later, she returned to the hospital for
dialysis with persistent RUE pain. Ultrasound imaging
identified an unprovoked partially occlusive thrombus of
the right brachiocephalic vein not associated with a
peripheral venous catheter. Coagulation tests revealed a
markedly prolonged PT of 43.5 seconds and PTT of 70.3
seconds as well as an elevated fibrinogen (530 mg/dL).
She denied any recent bleeding, bruising, or petechiae. FII
and FX were normal at 75% (reference range, 77%-128%)
and 76% (reference range, 82%-144%) respectively. FV
activity was decreased at 2%, and a mixing study did not
demonstrate correction of PT or PTT immediately or after
incubation for 2 hours at 37°'C. These findings suggested
an inhibitor, which was later confirmed by a Bethesda
assay (FV inhibitor of 5 Bethesda units/mL).

She was started on 1 mg/kg prednisone to treat the FV
inhibitor. Although her PT and PTT remained prolonged
(40.0 and 64.6 sec, respectively), she was discharged with
daily prednisone (1 mg/kg). She was managed only with
clinical and ultrasound surveillance as her thrombus was in
the distal RUE and her risk of bleeding outweighed the



benefits of anticoagulation. When she presented for dialysis
19 days later, her PT (10.2 sec) and PTT (21.9 sec) were nor-
mal, and FV activity was slightly elevated at 148%. Predni-
sone was eventually tapered and discontinued, and 4
months later, her PT and PTT remained within the refer-
ence ranges. A repeat ultrasound indicated resolution of
the venous thromboembolism.

Patient 3

A 75-year-old woman with a 41-year history of untreated
hepatitis C virus and Stage III chronic kidney disease sec-
ondary to hypertension presented to an outside hospital
(OSH) with progressive shortness of breath. On presenta-
tion, her PT was slightly elevated at 15.4 seconds. Due to
her progressive decline in renal function, hemodialysis
was initiated. Concern for pneumonia led to treatment
with vancomycin and piperacillin-tazobactam. Nine days
after her presentation, coagulation variables were reas-
sessed before an anticipated kidney biopsy. Her repeat PT
and PTT were significantly prolonged (78 and 67.8 sec,
respectively). At the OSH, FV activity was less than 6%
(reference range, 60%-140%) whereas FVII, FVIII, and FX
were 74, 116, and 52%, respectively (reference range 50-
150%). Kidney biopsy was postponed due to her coagul-
opathy, and the patient was transferred to our institution
for further workup.

On arrival, physical examination revealed minor bilat-
eral lower extremity ecchymosis in various stages of heal-
ing. We confirmed her FV deficiency (activity < 1%) and
did not perform other factors assays since they were
found to be normal at the OSH. A PT mixing study failed
to correct both immediately or after incubation for 2
hours at 37°C, and a Bethesda assay demonstrated a FV
inhibitor titer of 21.76 Bethesda units/mL. Daily predni-
sone (1 mg/kg) was initiated with progressive improve-
ment in her coagulation variables. After normalization of
her PT to 13.4 seconds 22 days later, she underwent a kid-
ney biopsy which revealed hepatitis C-associated mem-
branoproliferative glomerulonephritis. One month later,
FV activity was 169% with resolution of her ecchymosis,
but her renal function had progressed to chronic kidney
disease Stage V. Prednisone was discontinued, and long-
term dialysis was planned.

DISCUSSION

We described three different presentations of FV defi-
ciency. The congenital FV deficiency patient had gradual
improvement in his bleeding tendency since early child-
hood and responded well to PLT transfusions. The sec-
ond patient had an acquired FV deficiency due to an
autoantibody most likely secondary to antibiotic expo-
sure; however, she presented with thrombosis rather
than bleeding. The third case of acquired FV deficiency
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was most likely secondary to hepatitis C infection or
piperacillin-tazobactam exposure with a bleeding tendency
that responded well to glucocorticoid therapy without FV
supplementation.

Clinical presentation

It is difficult to predict the risk of bleeding based on FV
activity alone.* Congenital FV-deficient patients with an
activity of less than 10% may experience a wide range of
symptoms ranging from epistaxis or oral cavity mucosal
bleeding to more severe hemorrhagic manifestations
including hemarthroses, soft tissue hematomas, menorrha-
gia, or central nervous system bleeds.* This variability in
presentation may be due to reduced levels of free tissue
factor pathway inhibitor observed in patients with severe
FV deficiency.” Lower levels of tissue factor pathway inhibi-
tor may serve to balance decreased FV concentrations and
promote a milder bleeding tendency. It is also possible that
despite having an undetectable plasma FV level, patients
with only minor bleeding may still possess residual FV
within their PLTs.® Reduced FV cofactor activity for APC
may also contribute to less significant symptoms in some
patients. Those with an activity of more than 15% fre-
quently remain asymptomatic or present with mild bleed-
ing only identified after preoperative PT and PTT testing.'
Our first patient with a FV activity of 1% experienced only
epistaxis, bleeding after circumcision, and posttraumatic
bleeding during childhood. Interestingly, his bleeding
diathesis seems to have improved as he grew older, reflect-
ing a possible compensatory increase in other coagulation
factors including fibrinogen, FVII, FVIII, and FIX.?

Patients 2 and 3 both developed a FV autoantibody
without exposure to bovine thrombin. Patient 2 was found
to have a FV inhibitor after recent treatment with
piperacillin-tazobactam and ciprofloxacin while Patient 3
had a history of HCV and formed an inhibitor after recent
exposure to piperacillin-tazobactam. HCV, piperacillin-
tazobactam, and ciprofloxacin have all been associated
with FV inhibitors.?

Clinical manifestations of acquired FV deficiency are
heterogeneous and may vary from an incidental finding to
significant bleeding.? Up to 61% of patients present with
bleeding at the time of diagnosis with cerebral hemor-
rhage associated with the highest mortality.'® In a system-
atic review of patients with non-bovine-associated FV
autoantibodies, it was demonstrated that bleeding
patients and asymptomatic patients had median 1 and 3%
FV levels, respectively.5 Furthermore, autoantibodies that
are able to inhibit FV stored in PLTs through the endocyto-
sis of immunoglobulins or recognize the C2 domain of FV
(essential for binding to PLT surface phospholipids) are
more likely to result in bleeding.”

Interestingly, our second patient presented with a
venous thromboembolism at diagnosis (Patient 2). FV
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inhibitors associated with thrombosis have been docu-
mented in four previous case reports.® It has been specu-
lated that these antibodies may disrupt the interaction
between FVa and phospholipid membranes, resulting in
diminished inactivation of FVa by APC as well as prolon-
gation of PT and PTT."' The antibody may have also pre-
vented FV from serving as a cofactor in the APC-mediated
inactivation of activated FVIII, contributing to a pro-
thrombotic state. Additional studies are required to eluci-
date why some patients with a FV autoantibody present
with thrombosis.

Diagnosis

After ruling out common causes of a combined prolonged
PT and PTT including disseminated intravascular coagula-
tion and chronic liver disease, we advocate performing
specific factor activity assays (FII, FV, and FX) to identify
the deficient coagulation factor. Mixing studies are not
standardized across laboratories and consequently may
result in false-negative results in the presence of a weak
inhibitor.'? They are also time- and labor-intensive, fac-
tors that may significantly delay a diagnosis. Once a spe-
cific factor activity assay identifies a factor deficiency (in
this case FV), a mixing study may be conducted to detect
the presence of an autoantibody or help ensure that a
patient with a congenital deficiency has not subsequently
developed alloantibodies due to previous plasma transfu-
sions. FV inhibitors are usually immediate acting; how-
ever, a few case reports have demonstrated time and
temperature dependency.'® A traditional Bethesda assay
can be used to measure inhibitor strength.'® We also rec-
ommend obtaining a FVIII activity level in patients with a
congenital deficiency to ensure that there is not a com-
bined deficiency.'*

Treatment

Historically, plasma has been advocated as the treatment
of choice for bleeding patients with a congenital FV defi-
ciency.* Depending on the severity of bleeding, this may
require a loading dose of 20 mL/kg of plasma followed by
5 mL/kg every 12 hours," placing the patient at risk of
volume overload, transfusion-transmitted diseases, and
severe allergic reactions.®

Alternatively, we recommend PLT transfusions as the
first-line therapy for bleeding due to a congenital or
acquired FV deficiency. PLTs localize at the site of vascular
injury, releasing high concentrations of FV from alpha
granules that promote thrombin generation on PLT sur-
faces.>* Furthermore, FV stored within PLTs has been
shown to carry a greater procoagulant potential relative to
circulating FV in plasma, likely attributable to intracellular
modifications within PLTs.® The use of PLTs also confers a
few practical advantages compared to plasma including
reduced donor exposure, decreased risk of allergic reac-
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tions and transfusion-associated circulatory overload,'®
and shorter time to transfusion. Moreover, FV in trans-
fused plasma may undergo rapid neutralization by an
autoantibody or alloantibody, and likely explains why
approximately 85% of patients with FV autoantibodies fail
to respond clinically to plasma transfusions.?

No well-defined guidelines exist for the treatment of
acquired FV inhibitors. Aside from close follow-up, it is
unnecessary to treat asymptomatic patients,” with inhibi-
tors resolving in roughly 42% of patients.'"® Transient
inhibitors are more commonly associated with surgery
(with or without bovine thrombin exposure) compared to
those that arise idiopathically."®

In bleeding patients who do not respond to PLT
transfusions, alternative therapies may be considered
including activated prothrombin complex concentrate
(aPCC) or activated recombinant FVII (tVIIa)."® If aPCC or
rVIIa were to be administered, it would be more beneficial
to use it as an adjunctive therapy with simultaneous PLT
transfusion.'” The FXa supplemented by aPCC or gener-
ated by rVIla may bind to the FVa provided by the concur-
rently transfused PLTs.'”

We recommend following the clinical response to PLT
transfusions as opposed to measuring FV activity, espe-
cially in patients with an antibody. FV is locally released
by PLTs at the site of injury; hence, factor activity assays
that utilize PLT-poor plasma may not reflect true hemo-
static potential.

If possible, any previously reported FV inhibitor elicit-
ing agents must be discontinued.? In patients who do not
respond appropriately to PLT transfusions, therapeutic
plasma exchange or immunoadsorption may be consid-
ered for clearance of circulating FV autoantibodies.>'®
Intravenous immunoglobulin has also been demonstrated
to rapidly increase FV activity levels within 3 days.'® For
long-term suppression of autoantibodies, corticosteroids
(1 mg/kg/day) can be prescribed initially with the addi-
tion of other immunosuppressant therapies (cyclophos-
phamide, cyclosporine, azathioprine, or rituximab)® if
there is no initial response to corticosteroids. Cortico-
steroids alone achieved a sufficient increase in FV levels
in 76% of patients (13/17 patients) with non-bovine
thrombin-related antibodies.'® Patients 2 and 3 both had
only corticosteroids prescribed with successful elimina-
tion of the inhibitor.

In patients who present with thrombosis, the decision
to anticoagulate is difficult. It may depend on the location
of the thrombus, symptoms associated with the throm-
bus, residual blood flow, and the bleeding risk of anticoa-
gulation.?” In our patient who presented with a thrombus
of the brachiocephalic vein, we elected not to anticoagu-
late and targeted treatment toward eradication of the
inhibitor. Although this method proved successful in our
patient, there are insufficient data to support this practice
in other patients who present with thrombosis. However,



if a thrombus does require anticoagulation therapy, risk
assessment for bleeding should be performed, and unfrac-
tionated heparin may be the best option using an anti-Xa
assay to monitor its intensity. FV may have to be supple-
mented by PLT transfusions at 3- to 5-day intervals.

In conclusion, FV deficiency is rare and may present
with a diverse spectrum of symptoms. Irrespective of eti-
ology, we recommend PLT transfusion as the first-line
therapy to achieve hemostasis in bleeding patients.
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