Recombinant Factor VIIa Use to Overcome Massive Fatal Postpartum Hemorrhage- Our Experience
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Massive postpartum hemorrhage (MPPH) that might be fatal, is seen with uterine rupture, placental abruption, uterine atony, placenta accreta, placenta 

praevia, retained placenta, coagulation defects and trauma to the genital tract. Excessive uterine bleeding seen vaginally or concealed placental abruption with large clot formation may lead to consumptive coagulopathy and disseminated intravascular coagulation (DIC).

Conditions that predispose and worsen obstetrical hemorrhage belong to 4 main groups: a. placenta accreta/ increta/ percreta, placental abruption and placenta praevia. b. trauma during labor and delivery, uterine rupture, high parity, hyperstimulation, obstructed labor and cervical rupture, c. uterine atony, overdistended uterus, exhausted myometrium and prolonged labor, d.  coagulation defects, placental abruption, severe preeclampsia, amniotic fluid embolism, intrauterine fetal death, sepsis, massive transfusion and congenital coagulopathies (1). In a study of 763 pregnant women, who died due to hemorrhage, 141(19%) had placental abruption, 125 (16%) uterine rupture, 115 (15%) uterine atony, 108(14%) coagulopathies, 50 (7%) placenta praevia, 44(6%) placenta accreta, 44(6%) uterine bleeding and 32(4%) retained placenta (2).

Massive postpartum hemorrhage (MPPH) was defined as a blood loss in excess of 1500ml, with a drop in hemoglobin concentration of ≥4 g/dl and the need of ≥ 4 units of blood (3). The complications of MPPH include hypovolemic shock, disseminated intravascular coagulopathy (DIC) renal failure, hepatic failure and adult respiratory distress syndrome (ARDS) (4). Factors influencing the outcome are: underestimation of blood loss, late diagnosis of uterine rupture, undiagnosed concealed abruption, late diagnosis of retroperitoneal or intraabdominal bleeding, rapid changes of coagulation events, inability to accurately diagnose the severity of DIC and the lack of ideal hospital facilities. 

Dilemmas include: a hysterectomy in a young parturient and the preferred order of procedure: hysterectomy, ligation of the internal iliac arteries, arterial embolization, etc. 

Consumptive coagulopathy and DIC: The control of the haemostatic system is done by the vascular integrity, platelet function, coagulation system and clot lysis. Platelets play an important role in clot formation. They adhere to damaged endothelium, release ADP recruiting more thrombocytes.

Beyond the damage, prostacyclin is secreted inhibiting further aggregation. Aggregated platelets and injured tissue activate coagulation factors.  Fibrin is produced clot lysis is controlled by activated plasminogen and plasmin. Activation of coagulation cascade is cause by large amounts of tissue phospholipids causing DIC, as in abruption, dead fetus and amniotic fluid embolism. These tissue phospholipids utilize large amounts of clotting factors leading to consumptive coagulopathy. Once this happens the lythic process starts, with degradation of fibrin. Production of fibrin split products (FDP) in large amounts inhibit fibrinogen cross linking and cause platelet dysfunction. 

Recombinant activated factor VII (rFVIIa) has been shown to correct severe coagulopathy and control life threatening bleeding (5, 6).  rFVIIa – NovoSeven® by Novo Nordisk, Denmark, has been also used in obstetrics with encouraging results (7-13). During the years 2000-2004, NovoSeven® was used in 13 patients with massive postpartum hemorrhage, in several institutions in Israel. Ten patients of this group were studied and their results previously published (9). The patients were treated by surgery, as hysterectomy, uterine artery ligation, internal iliac arteries ligation, pelvic packing and arterial embolization. The coagulopathy was corrected with packed cells, fresh frozen plasma, cryoprecipitate and platelets. All patients received recombinant activated factor VII (rFVIIa) intravenously, at doses of 90 to 100 mcg/kg and total doses of 7.2-19mg.

The causes of bleeding in the 13 patients were: placenta accreta: 4(31%), ruptured uterus: 4(31%) and uterine atony: 4(31%). Hysterectomy was done in 10(77%) women and repeated surgery in 9 (69%). The procedures for uterine atony and bleeding were oxytocin and prostaglandin application and laparotomy and uterine artery ligation, when needed. Cases of placenta accreta and bleeding ended with hysterectomy with or without ligation of the iliac arteries. Many of them were expected due to anterior placenta praevia and repeated cesarean sections. When the bleeding continued, NovoSeven® was given. Uterine rupture of cervix or lower segment was treated by hysterectomy with or without ligation of iliac arteries. Patients with uterine rupture, retroperitoneal bleeding and tissue damage which continued to bleed, underwent repeated explorations with hemostasis and pelvic packing.   Massive postpartum bleeding led to DIC in 8 (68%) patients. The extreme cases required massive transfusions of 44 to 100 units of packed cells, 24 to 50u. of fresh frozen plasma, 50-54u. of cryoprecipitate and 50-60 units of platelets.  

NovoSeven® was used and is indicated with massive postpartum hemorrhage: 1) in a fatal situation when no other treatment is available, 2) in a young bleeding parturient before the decision of hysterectomy and 3) for a temporary decrease of bleeding to achieve better surgical hemostasis. Massive postpartum hemorrhage is an active and progressive process. The coagulopathy and the degree of irreversibility of this complicated process are difficult to evaluate as is the danger to the patient. The detrimental effect of the tissue factors on coagulation enhanced by repeated and prolonged surgery can be diminished and prevented by the use of rFVIIa. Should NovoSeven® be used prophylactically or only therapeutically, needs further elucidation. When arterial embolization is not available as an emergency procedure, NovoSeven® can be used to decrease bleeding and achieve better surgical hemostasis.  The drug is quite expensive and its cost is of concern. With accumulation of data on its clinical advantage more accurate indications could be provided.
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