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Abstract
Despite many articles regarding the

antihemorrhagic treatment and prophylaxis,
there is a lack of experience about how to
best conduct major surgical procedures in
patients with congenital factor XIII (FXIII)
deficiency.

Here we report a case of surgery (right
inguinal hernia, complicated by heaviness
and pain) performed in a patient with FXIII
deficiency, receiving recombinant FXIII
prophylaxis (Catridecacog 35 UI/kg every
28±2 days). Our experience shows that
Catridecacog can be used safely and effec-
tively not only for continued prophylaxis
but also in surgery and adds to the very lim-
ited body of evidence currently available on
surgery in this bleeding disorder.

Introduction
Factor XIII (FXIII) is the terminal

enzyme in the blood coagulation cascade
and essential for cross-linking fibrin mole-
cules to form an effective and stable clot. In
plasma, FXIII circulates as an inactive het-
erotetramer composed of two catalytic
FXIII A-subunits and two carrier FXIII B-
subunits (FXIII-A2B2).1,2 A deficiency or
dysfunction of either the A or B subunit can
result in FXIII deficiency. Congenital FXIII
deficiency is a rare and serious autosomal
recessive coagulation disorder with a high
risk of life-threatening bleeding complica-
tions.3 The prevalence is estimated to be
approximately 1 in 1 to 2 million people
worldwide.4,5 Patients with congenital
FXIII deficiency experience major sponta-
neous bleeding episodes more frequently
than patients with most other rare bleeding

disorders4 and are at high risk of intraoper-
ative and delayed postoperative
bleeds.3These patients require FXIII
replacement to treat bleeds and, even more
importantly, to prevent them (prophylaxis).

Until recently, only plasma-derived
sources of FXIII have been available (fresh
frozen plasma, cryoprecipitate and plasma-
derived FXIII concentrate). Nowadays, a
recombinant factor XIII (rFXIII) is avail-
able: Catridecacog is efficient in patients
with congenital factor XIII A-subunit defi-
ciency: a dose of 35 UI/kg every 28±2 days
is recommended for prophylaxis6 and a
trough level of greater than 5% FXIII activ-
ity should be aimed for.7
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We report a case of a Caucasian 47-

year-old male patient with severe FXIII
subunit A congenital deficiency (FXIII
<1%). The genetic mutation which caused
FXIII deficit is Gly563Arg in homozygosi-
ty. He has two sisters with the same bleed-
ing disorder and the same level of severity. 

His disease was diagnosed at the age of
4 years after a surgery for left inguinal her-
nia complicated by postoperative hemor-
rhage with need for blood transfusion. 

This patient had been in prophylaxis
first with FXIII plasma concentrate (1250
UI every 21 days from November 1985 to
October 1987). It was then withdrawn from
the market, so he was treated with fresh
frozen plasma in prophylaxis every 21 days
(from November 1987 to October 2013). 

Then, the patient restarted prophylaxis
with FXIII plasma concentrate 1500 UI (18
UI/kg) since this drug was reintroduced.
From July 22nd, 2014, when the patient was
44 years old, he started prophylaxis with
rFXIII: Catridecacog 30 UI/kg every 30
days. That was the first time that
Catridecacog was administered in Italy.

During the prophylaxis period with
Catridecacog, the patient did not report any
hemorrhagic episode even in work-related
traumas (except for a post-traumatic subcu-
taneous hematoma, which regressed after
three days from the treatment administra-
tion). Prophylaxis was successful, without
adverse events. A right inguinal hernia,
complicated by heaviness and pain, was
diagnosed in July 2017. Because of the risk
of a strangulated hernia or obstruction, the
patient was scheduled to have surgery. The
surgery was performed 2 weeks after the
last prophylaxis infusion: the pre-operative
FXIII dosage showed levels of 21.5%
(immunoassay). Catridecacog 29.7 UI/Kg
was infused 4 hours before surgery.

Dosages for FXIII showed a 50.7% and
41.1% level at 39 and 66 hours after sur-
gery, respectively (immunoassay). No intra-
operative or post-surgical bleeding
occurred. Hemoglobin levels were available
before (13.6 g/dL) and after surgery (12.2
g/dL). No other intraoperative or postopera-
tive complications occurred. No further
administration of Catridecacog or any other
anti-hemorrhagic drug was required. 

The patient was discharged 3 days after
the surgery. In the postoperative period, no
hemorrhage or surgical wound healing
delay occurred. After the surgery, the
patient regularly resumed his prophylactic
program every 30 days.
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Discussion
Little is known about how to best con-

duct major surgical procedures in patients
with congenital FXIII deficiency.

To date, the only published data on the
effectiveness of rFXIII in the surgical set-
ting derive from the Mentor™2 trial, a trial
on efficacy and safety of monthly replace-
ment therapy with rFXIII. As elective sur-
gery was permitted, the trial provided the
first data on minor surgical procedures per-
formed in patients receiving rFXIII prophy-
laxis. All 12 minor procedures were per-
formed within 1 to 21 days of the last sched-
uled rFXIII dose (8 procedures were per-
formed within 7 days of patient’s last sched-
uled dose and 4 were performed 10 to 21
days after the dose) and additional FXIII
substitution was not administered for any of
these procedures These findings suggest
that prophylaxis with 35 UI/kg rFXIII every
4 weeks provides sufficient hemostatic cov-
erage for the perioperative management of
minor surgical procedures in patients with
congenital FXIII deficiency, without the
need for additional FXIII treatment.6

In our case, despite the pre-surgery
FXIII level was above the hemostatic
threshold, we decided to infuse
Catridecacog to prevent bleedings because
of the well-known FXIII half-life reduction

in consumptive processes such as surgery.
Only one infusion was sufficient to achieve
the anti-hemorrhage efficacy as was also
evidenced by elevated FXIII levels even
three days after the surgery. No other anti-
hemorrhagic therapy was required. 

Conclusions
Our case report shows that

Catridecacog can be used safely and effec-
tively not only for continued prophylaxis7

but also in surgery and add to the very lim-
ited body of evidence currently available on
surgery in FXIII-deficiency patients. 
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