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AbstrAct:    Introduction: Congenital factor VIII deficiency is a rare hemorrhagic disorder inherited in an autosomal recessive pattern. 
Surgical treatment with insufficient diathesis correction is burdened with a high risk of bleeding complications. The aim of 
the study was to evaluate the surgical outcome in patients with congenital factor VII deficiency and assessment of the efficacy 
and safety of recombinant activated factor VII (rFVIIa) used for perioperative hemostatic coverage in our two schemas of sub-
stitutive therapy. 

  Material and methods: In the years 2002-2017 a total of 22 patients with congenital factor VII deficiency were subjected to 
surgery. Substitution therapy relied on rFVIIa used in two schemas. One involved 15 patients with factor VII activity of <10% of 
normal value who were injected rFVIIa at a dose of 30 μg/kg b.w. every 12 hours on surgery day, 15 μg/kg b.w. every 12 hours on 
the first postoperative day and 15 μg/kg b.w. every 24 hours on the following days. The second schema involved 7 patients with 
factor VII activity of 10-25% of normal value who were given rFVIIa at a dose of 15 μg/kg b.w. every 12 hours on surgery day and 
the first postoperative day; then the same dose was administered every 24 hours on consecutive days. The treatment continu-
ed for 4-10 days. 

  results: In 22 patients a total of 26 surgeries were performed; 17 surgeries in 15 patients with factor VII <10% of normal and 
9 in 7 patients with factor VII deficiency of 10-25% of normal. The surgeries included: 9 cholecystectomies (8 laparoscopic, 1 
open), 7 thyroidectomy procedures, 2 exploratory laparotomies, 1 left hemicolectomy, 1 total proctocolectomy, 3 inguinal her-
nia repairs and 3 excisions of varicose veins. One patient with factor VII activity of 9% required an additional dose of rFVIIa in 
the intraoperative period due to diathesis bleeding. Intraoperative hemostasis was normal for all other patients; no postope-
rative hemorrhagic complications were reported. In patients with FVII activity <10% average daily dose of rFVIIa was 31.3 (ran-
ge 20-56) μg/kg b.w., total daily dose 186 (136-303) µg/kg b.w., total dose of rFVIIa - 15.2 (12-112) mg. In patients with FVII activity 
10-25% the doses were 21.2 (15-31), 117 (46-271) µg/kg b.w. and 9.1 (6-17) mg respectively. 

  conclusions: Surgery in patients with congenital factor VII deficiency can be safely and efficiently performed with rFVIIa as 
substitutive treatment securing perioperative hemostasis.
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INtrodUctIoN

Congenital factor VII deficiency (hypoproconvertinemia) is a rare 
recessive bleeding disorder with an estimated incidence of 1:500 000 
affecting both men and women equally [1]. In Poland, factor VII 
deficiency is the fourth most common congenital bleeding disorder 
following hemophilia A, von Willebrand disease and hemophilia B 
[2]. Among 6 128 patients registered on 09.02.2017 in the National 
Register of Hemophilia and Other Bleeding Disorders carried out 
by the Institute of Hematology and Transfusion Medicine in War-
saw, 309 patients suffered from congenital factor VII deficiency.

The clinical image is characterized by mucosal bleeding from nose 
and mouth, prolonged menstruation, hemorrhages to soft tissues 
and joints, and rarely gastrointestinal, urinary or intracranial bleed-
ing. Surgery is associated with the risk of hemorrhage, which can 
often prove life-threatening. The greatest risk is observed for fac-
tor VII activity < 1% norm. Activity > 25% is sufficient to provide 
peri- and postoperative hemostasis in surgical patients.

To prevent intraoperative hemorrhage, fresh frozen plasma, pro-

thrombin complex concentrate, plasma-derived factor VII concen-
trate and recombinant activated factor VII (rFVIIa) can all be used. 
Nowadays, it is believed that the substitution of choice to prevent 
bleeding in hypoproconvertinemia in patients undergoing surgery 
should be rFVIIa. However, because of the rarity of the disease, 
the number of patients subjected to surgery is very limited and the 
reports usually include only several cases [3,4,5,6]. Factor VII dos-
age and substitution regimen are still subject to clinical evaluation.

The aim of this study is to evaluate postoperative outcomes in the 
first Polish cohort of patients with inherited factor VII deficiency 
and to determine the efficacy and safety of recombinant activated 
factor VII in providing perioperative hemostasis according to the 
proposed substitution regimens.

MAterIALs ANd MetHods

Between January 2002 and December 2017, 22 patients with factor 
VII deficiency (including 12 females and 10 males) aged 22 to 70 
years (mean age 44.8) underwent surgical treatment. In all patients, 
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the duodenal ulcer significantly decreased in size. In the other 
patient, following exploratory laparotomy due to intestinal ob-
struction with successive lysis of adhesions, postoperative wound 
infection was observed. Because of those complications, therapy 
with rFVIIa was extended to 28 and 30 days respectively. In none 
of the patients deep venous thrombosis or pulmonary embolism 
was observed during their hospitalization and 30-day follow-up.

dIscUssIoN

Insufficient perioperative substitution in patients with congeni-
tal factor VII deficiency can lead to uncontrolled intraoperative 
hemorrhage and bleeding complications. In order to increase the 
activity of factor VII in serum to provide hemostasis, the following 
products had been used until recently: fresh frozen plasma (FFP), 
prothrombin complex concentrates (PPCs) and plasma-derived 
factor seven (pd-FVII) [8]. However, fresh frozen plasma poses a 
threat of viral infection, circulatory overload and transfusion-re-
lated acute lung injury (TRALI). Prothrombin complex concen-
trates containing coagulation factors II, VII, IX and X, as well as 
plasma-derived factor VII are characterized by high thrombogenic 
potential [7,9]. Therefore, it is believed that rFVIIa is the substitu-
tion of choice in perioperative prophylaxis in patients with congen-
ital factor VII deficiency. Despite its wide-spread use, the reports 
in the literature concerning rFVIIa dose and regimen are rather 
scarce [10,11]. It is caused by the limited experience in managing 
surgical patients. The case series usually include few cases and mi-
nor surgical interventions [3,4,5]. The largest number of surgical 
patients receiving rFVIIa substitution can be found in the inter-
national multicenter STER registry (Seven Treatment Evaluation 
Registry) [12]. In 2017, 95 patients were registered, who under-
went 110 surgical interventions including 61 major and 49 minor 
surgeries [13]. The registry includes patients subjected to surger-
ies from various fields (cardiac, neurosurgery, gynecology, ortho-
pedics, urology, ENT), endoscopic biopsies and general surgery. 
The total of 23 general surgery procedures were performed includ-
ing 18 major and 8 minor operations. Based on the registry, it has 
been established that rFVIIa substitution prevents hemorrhagic 
complications in 95% of patients [13]. In conclusion, the authors 
recommend administering 8 to 10 doses of 20 mcg/kg, which is 
enough to provide hemostasis. However, they did not specify the 
frequency of dosing or duration of substitution therapy.

Some authors recommend giving rFVIIa every 3 to 4 hours on 
postoperative days 1 and 2, because the half-life of factor VII is 
4 hours [4,14], while others recommend t.i.d. or b.i.d. regimens 
[2,15]. Schulman et al. [16] as well as Tran et al. [9] suggest a con-
tinuous intravenous infusion of rFVIIa.

The regimen proposed by our team proved to be effective, how-
ever, in one case signs of intraoperative bleeding were observed 
requiring administration of the third dose of rFVIIa on that day. 
Based on that experience, we administered 37 mcg/kg t.i.d. on 
postoperative days 1 and 2 in the next patient undergoing major 
surgery (left-sided hemicolectomy). The dosage regimens used in 
our study, namely mean daily dose of 31.3 mcg/kg for factor VII 
activity < 1% and 21.2 mcg/kg for 10-25%, are in accordance with 
other authors [2,4,5]. Also daily doses of 186 mcg/kg and 117 mcg/
kg do not differ from other authors’ recommendations [17,18]. 
In our opinion, rFVIIa was well tolerated by the patients; we ob-

the factor VII deficiency had been diagnosed beforehand. Among 
22 patients, 15 presented factor VII activity less than 10% norm (in-
cluding 5-1% norm), while seven patients showed 10-25% activity.

In those surgical patients, substitution therapy was instituted using 
recombinant activated factor VII (rFVIIa, NovoSeven®, Novo Nor-
disk, Denmark). In patients with factor VII activity < 10% norm, 
the following regimen was implemented: 1 hour before surgery 30 
mcg/kg were injected intravenously and the dose was repeated 12 
hours after the procedure. On postoperative day 1, the dose was 
15 mcg/kg b.i.d., and 15 mcg/kg once daily in the next few days. 
In one patient, 30 mcg/kg every 8 hours was administered. In pa-
tients with factor VII activity within 10-25 % norm, 15 mcg/kg of 
rFVIIa was administered every 12 hours on the day of surgery and 
postoperative day 1, and the same dose was given once daily in the 
next few days. The treatment was continued for 4 to 10 days de-
pending on the type of operation.

Before surgery, the following laboratory test results were obtained: 
complete blood count, electrolytes, standard biochemical panel, 
prothrombin time (PT), aPTT and INR. In some patients, coag-
ulation panel was repeated on day 1 and 3. The results are pre-
sented in a separate article [7]. They were not taken into consid-
eration neither for monitoring the effectiveness of treatment or 
to calculate rFVIIa doses. The calculations were based solely on 
clinical evaluation, intraoperative hemostasis and the presence 
of hemorrhage. No anticoagulation prophylaxis or antifibrinolyt-
ic therapy were used. 

resULts

In 22 patients with congenital factor VII deficiency, 26 surgical in-
terventions were performed, including 17 surgeries in 15 patients 
with factor VII activity less than 10%, and 9 surgeries in 7 patients 
with factor VII activity within 10-25% norm. The following inter-
ventions were performed: 8 laparoscopic and 1 open cholecystec-
tomies, 7 thyroidectomies, 2 exploratory laparotomies (including 
one due to adhesions causing bowel obstruction and one due to 
cancer recurrence), 1 left-sided hemicolectomy due to cancer, 1 total 
proctocolectomy due to massive bleeding in the course of Crohn’s 
disease, 3 inguinal hernia repairs (2 Lichtenstein’s operations and 
1 laparoscopic total extraperitoneal [TEP] repair) as well as 3 Bab-
cock’s operations (varicose vein stripping). The list of surgeries 
and mean daily or total rFVIIa doses are shown in Tables 1 and 2.

All patients survived the operation. In one patient with Crohn’s 
disease and factor VII activity of 9%, who underwent procto-
colectomy with terminal ileostomy, intraoperative bleeding was 
noticed, which ceased after an additional administration of 2 mg 
rFVIIa (20 mcg/kg). In the rest of the patients, normal intraop-
erative hemostasis was observed; also, no postoperative bleeding 
was noted. However, other complications occurred in 2 patients. 
In one of them with factor VII activity 3%, on day 9 after left-sided 
hemicolectomy due to cancer with concurrent splenectomy due 
to iatrogenic injury, a massive bleeding from duodenal ulcer en-
sued, complicated by cardiac mucosal tear 1.5 cm in length (Mal-
lory-Weiss syndrome). Both lesions were injected endoscopically 
with epinephrine and pure ethanol achieving permanent cessation 
of bleeding. The patient required transfusion of 6 units of packed 
red blood cells. On control endoscopy, the tear was healed and 
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kg followed by 15 mcg/kg or 30 mcg/kg t.i.d. depending on sever-
ity of deficiency, extent of surgery and intraoperative hemostasis.

In conclusion, we are convinced that patients with congenital 
factor VII deficiency should be operated in tertiary centers with 
multidisciplinary team of physician specializing in diagnosis 
and treatment of coagulation disorders due to the risk of bleed-
ing and thrombosis.

served no side effects either. No anticoagulation prophylaxis was 
used except for early mobilization (on day 1). 

Nonetheless, our dosage of rFVIIa administered every 12 hours 
on the day of surgery and postoperative day 1 following a ma-
jor abdominal surgery requires correction owing to the fact that 
bleeding occurred in one patient. It seems that the optimal solu-
tion in the future will be preoperative administration of 30 mcg/

tab. I.  Administration of rFVIIa in patients with factor VII activity < 1% norm (n = 17).

type oF procedUre NUMber oF sUrGerIes totAL dose 
(μG/KG Mc.)

 MeAN dAILy dose 
(μG/KG Mc.)

totAL dose oF rFVIIa 
(mg)

Laparoscopic cholecystectomy 6 148;148;148;154;154;170 30;30;30;33;30;28 12;12;12;12;12;17

Open cholecystectomy 1 250 36 17

Left-sided hemicolectomy 1 1697* 56 112*

Proctocolectomy 1 364 20 39

Exploratory laparotomy 
(tumor excision / ileus)

2 303; 794* 28; 22 20; 85*

Inguinal hernia repair (Licht.) 1 140 33 12

Thyroidectomy 3 176;136; 137 30; 34; 33 12; 12; 15

Varicose vein stripping 
(Babcock)

2 143; 185 30; 30 12; 12

Mean (range) 186 (136–303) 31,3 (20–56) 15,2 (12–112)

Note: * - patients with complications (not included in total and mean daily dose of rFVIIa).

tab. II.  Administration of rFVIIa in patients with factor VII activity within 10-25% norm (n = 9).

type oF procedUre NUMber oF sUrGerIes totAL dose 
(μG/KG Mc.)

 MeAN dAILy dose 
(μG/KG Mc.)

totAL dose oF rFVIIa 
(mg)

Laparoscopic cholecystectomy  2 94;170 15;28  7,2; 17

Inguinal hernia repair 
(Lichtenstein/TEP)

2  92; 271 15; 23 6; 19

Thyroidectomy 4 94; 46; 92; 92 17; 23; 31; 23  7,2; 6; 6; 6

Varicose vein stripping 
(Babcock)

1 99 16 7,2

Mean (range) 117 (46–271) 21,2 (15–31) 9,1 (6–17)
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