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Successful coronary artery bypass graft surgery in severe congenital factorVII deficiency:
Perioperative treatment with factorVII concentrate
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Congenital factor VII deficiency is a rare autosomal reces-
sive bleeding disorder with an estimated incidence of
1:500,000 (1). Mild FVII deficiency is associated with an

increased risk of posttraumatic and postoperative bleeding,
while severe deficiency is associated with easy bruising and
spontaneous bleeding, such as mucosal, intraarticular or intra-
cranial hemorrhage (2).

In cardiovascular surgery under cardiopulmonary bypass
(CPB) the risk of postoperative bleeding is increased due to sys-
temic anticoagulation, hemodilution, loss of coagulation factors,
hyperfibrinolysis and platelet dysfunction. The increased risk of
perioperative hemorrhage in patients with pre-existing coagu-
lation disorders can be significantly aggravated when cardiopul-
monary bypass is required. In view of the increased morbidity
and mortality associated with allogeneic blood transfusions in
cardiac surgical patients suffering excessive postoperative
bleeding, safe and effective treatment of a pre-existing coagu-
lation disorder is desirable (3).

We report on a patient with severe FVII deficiency who was
successfully treated with plasma-derived FVII concentrate for
the prevention of bleeding after coronary artery bypass grafting
(CABG) using CPB.

Case presentation
A 75-year-old Caucasian male, in whom a congenital severe Fac-
tor VII deficiency had been diagnosed 12 years before, was
scheduled for CABG under CPB for severe 3-vessel cardiac dis-
ease. The patient reported episodes of gum-bleeding and mild
epistaxis up to the age of 24 and postoperative bleeding after
cholecystectomy. FVII activity prior to surgery was below 2%

(normal values in author’s lab: 60–130%). Acetylsalicylic acid
had been discontinued for seven days.

Prior to cardiopulmonary bypass 1.5 Mio KIU aprotinin
(Trasylol, Bayer Vital GmbH, Leverkusen, Germany) and 350
IU/kg heparin (Liquemin, Hoffmann-La-Roche, Grenzach-
Wyhlen, Switzerland) were given followed by one additional
bolus of heparin (50 IU/kg) during CPB to maintain an activated
clotting time (ACT) of at least 480 s. Priming of the extracorpor-
eal circuit included HES 10%, balanced electrolyte solution, he-
parin (8000 IU) and aprotinin (3 Mio KIU). Warm intermittent
blood cardioplegia was used.

Plasma-derived FVII concentrate (Faktor VII S-TIM 4 IM-
MUNO 600 I.E., Baxter Deutschland GmbH, Unterschleiß-
heim, Germany) was used for prevention of postoperative bleed-
ing. Substitution started immediately after the end of cardiopul-
monary bypass (CPB) with an initial bolus of 20 U FVII / kg
(1,800 U) followed by a fixed dose of 7 U FVII / kg (600 U) at 4,
10, 16, 24, 32 and 40 hours (Fig. 1). On postoperative day 2 the
dosage interval was extended to 12 hours until postoperative day
7. FVII level and PT seconds were determined before and after
each substitution for the first 96 postoperative hours (until day 4
post surgery) and are shown in Figure 1.

The surgical procedure was uneventful and consisted of se-
quential saphenous vein grafts to marginal artery (M1) and
ramus intermedius (RIM) and left internal mammarian artery
(LIMA) to left anterior descending artery (LAD). During CPB 4
units of packed red cells (PRC) were transfused due to the low
hematocrit (0.31) prior to surgery to prevent a critical decrease in
oxygen delivery, which has the potential to impair organ function
(4). After weaning from CPB the patient developed ST segment
elevation and ventricular fibrillation despite patent grafts. This
was successfully treated with defibrillation, 100 mg lidocaine,
and 2 mg magnesium. After reversal of heparin (ACT 120 sec)
the chest was closed and the patient was transferred to ICU with-
out any signs of bleeding. Coagulation parameters and records of
drainage loss are given in Figure 1. There was no significant
postoperative bleeding (Fig. 1) and replacement therapy was car-
ried out as scheduled. Continuous intravenous low-dose heparin
(250 IU/h) and acetylsalicylic acid 100 mg/d were started 6 h
postoperatively. On postoperative day 4 the patient was dis-
charged to an intermediate care unit in a stable condition. FVII
replacement was continued until day 7. The postoperative course
was uneventful and no further blood products were required.



Discussion
We report on the successful preventive use of plasma-derived
FVII concentrate in a patient with severe factor VII deficiency
undergoing CABG surgery.

For congenital FVII deficiency it is difficult to define a FVII
activity threshold value at which prophylactic replacement ther-
apy is indicated (2). Perioperative replacement therapy may not
be necessary for minor surgical procedures in patients with se-
vere FVII deficiency provided that there is no history of severe
haemorrhagic episodes (5, 6). It seems that bleeding is unlikely
to occur as long as FVII levels are above 10–15% of normal (7,
8). With a FVII level of <2% and a history of postoperative
bleeding, our patient was at high risk for severe bleeding during
and after CABG surgery (5, 9). In the case of life-threatening
bleeding, FVII levels should be maintained above 20% (10).

Plasma-derived FVII concentrate and recombinant activated
Factor VII (rFVIIa, NovoSeven) are approved replacement ther-
apies in FVII deficiency (2, 14–20). To our knowledge there have
been four previous case reports of cardiac surgery in patients with
congenital FVII deficiency (11–13, 15) and one of cardiac sur-
gery on an infant with FVII deficiency of unknown origin (14).
Additionally, the uses of prothrombin complex concentrate and
fresh frozen plasma (11) have been reported in such cases.

The FVII concentrate we used in our patient was pooled
human plasma derived FVII concentrate “Faktor VII S-TIM 4
IMMUNO 600 I.E.”, manufactured by Baxter Deutschland
GmbH, Unterschleißheim, Germany. According to the manufac-
turer the intrinsic activity of the product is ≥2U factor VII / mg

protein. The reconstituted product contains < 0.2 U FII/U FVII,
< 0.15 U FIX/U FVII and < 0.35 U FX/U FVII. Our goal was an
average factor VII level of > 20–30% during the first 48 h after
surgery and peak levels for factor VII of approximately 20% for
the following days. For this purpose we used a regimen with an
initial bolus von 20 U/kg, followed by a fixed dose of 600 U FVII
(7 U/kg) and increasing dosage intervals. Following this dosing
regimen neither excessive drainage loss nor transfusion of blood
products occurred after surgery. Increases in FVII activity were
well predictable in the perioperative setting with a mean increase
of 2.38 ± 0.49% (Mean ± SD) per Unit FVII / kg body weight.
Mean factor VII level during the first two days after surgery was
28% (min-max: 9 – 50%). As a result of extending the dosing in-
terval to 12 hours on the second postoperative day average FVII
activity fell to 12% (min-max: 3 – 21%).At this point in the post-
operative course, when clots in the surgical field have been form-
ed, it may be safe to allow the FVII activity to fall.

Our reason for using plasma-derived FVII was to establish an
algorithm, which uses the replacement of the missing clotting
factor as the first line treatment. Recombinant FVIIa as a phar-
macological approach (21) remained as a further treatment op-
tion in case refractory bleeding would develop despite FVII re-
placement (14).

We conclude that plasma-derived FVII at the given dosage is
a safe, effective and predictable replacement therapy in FVII
deficiency in cardiac surgery patients. Recombinant FVIIa re-
mains a therapeutic option when plasma derived FVII fails to
control bleeding.
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Figure 1: FactorVII levels, PT seconds and drainage loss during perioperative replacement therapy with plasma-derived FVII (Fak-
torVII S-TIM 4 IMMUNO 600 I.E.). Mediastinal drainage loss did not increase with prolonged substitution interval. The drainage was removed
on the 3rd postoperative day. Normal values in author’s lab: FVII: 60–130%; PT (sec): 12.9–14.5 sec.



Case Report

902

References
1. Williams WJ, Ernst B, Allan JE, et al. Hematology.
3rd ed. New York, McGraw-Hill 1983: 1393.
2. Ingerslev J, Kristensen HL. Clinical picture and
treatment strategies in factor VII deficiency. Hae-
mophilia 1998; 4: 689–696.
3. Engoren MC, Habib RH, Zacharias A, et al. Effect
of blood transfusion on long-term survival after cardiac
operation. Ann Thorac Surg 2002; 74: 1180–1186.
4. Habib RH, Zacharias A, Schwann TA, et al. Role of
hemodilutional anemia and transfusion during cardio-
pulmonary bypass in renal injury after coronary rev-
ascularization: implications on operative outcome. Crit
Care Med 2005; 33: 1749–1756.
5. Giansily-Blaizot M, Biron-Andreani C, Aguilar-
Martinez P, et al. Inherited factor VII deficiency and
surgery: clinical data are the best criteria to predict the
risk of bleeding. Br J Haematol 2002; 117: 172–175.
6. Giansily-Blaizot M, Schved JF. Potential predictors
of bleeding risk in inherited factorVII deficiency.
Clinical, biological and molecular criteria. Thromb
Haemost 2005; 94: 901–906.
7. Triplett DA, Brandt JT, Batard MA, et al. Hered-
itary factor VII deficiency: heterogeneity defined by
combined functional and immunochemical analysis.
Blood 1985; 66: 1284–1287.

8. Yorke AJ, Mant MJ. Factor VII deficiency and sur-
gery. Is preoperative replacement therapy necessary?
JAMA 1977; 238: 424–425.
9. Mariani G, Herrmann FH, Dolce A, et al. Clinical
phenotypes and factor VII genotype in congenital fac-
tor VII deficiency. Thromb Haemost 2005; 93:
481–487.
10. Kelleher JF Jr, Gomperts E, Davis W, et al. Selec-
tion of replacement therapy for patients with severe
factor VII deficiency. Am J Pediatr Hematol Oncol
1986; 8: 318–323.
11. Cartmill TB, Castaldi PA, Halliday EJ. Cardiac-
valve surgery in factor-VII deficiency. Lancet 1968; 1:
752–753.
12. Ferster A, Capouet V, Deville A, et al. Cardiac sur-
gery with extracorporeal circulation in severe factor
VII deficiency. Haemostasis 1993; 23: 65–68.
13. Gagliardi C, D'Avino R, Stassano P, et al. Open
heart surgery with factor VII deficiency. J Cardiovasc
Surg (Torino) 1983; 24: 172–174.
14. Tokunaga C, HiramatsuY, Horigome H, et al. Palli-
ative open heart surgery in an infant with factor VII
deficiency. Ann Thorac Surg 2003; 76: 2093–2094.
15. Elsner J, Kalweit G, Frehen D, et al. Substitution
therapy of congenital factor VII deficiency at an ex-

tended operation with extracorporeal circulation. Eur J
Cardiothorac Surg 1999; 16: 387–388.
16. Charpiat B, Laporte S, Mismetti P, et al. Perioper-
ative pharmacokinetics of factor VII concentrate dur-
ing liver surgery in a patient with congenital factor VII
deficiency: an individual mathematical model. Blood
Coagul Fibrinolysis 2002; 13: 457–460.
17. Bech RM. Recombinant factor VIIa in joint and
muscle bleeding episodes. Haemostasis 1996; 26 S1:
135–138.
18. Franchini M, Zaffanello M, Veneri D. Recombinant
factor VIIa. An update on its clinical use. Thromb Hae-
most 2005; 93: 1027–1035.
19. Schulman S,Tjonnfjord GE, et al. Continuous infu-
sion of recombinant factor VIIa for surgery in patients
with deficiency of factor VII. Thromb Haemost 2005;
94: 1177–1180.
20. Mariani G, Konkle BA, Ingerslev J. Congenital fac-
tor VII deficiency: therapy with recombinant activated
factor VII -- a critical appraisal. Haemophilia 2006; 12:
19–27.
21. Hoffman M, Monroe DM III.A cell-based model of
hemostasis. Thromb Haemost 2001; 85: 958–965.


