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ABSTRACT

The objective of this review was to evaluate and summarize the current literature
on the unlicensed use of the novel agent recombinant activated factor VII (rFVIIa) in the
management of major postpartum hemorrhage. After a systematic electronic search
without temporal limits on MEDLINE, EMBASE, OVID and SCOPUS, the bibliographic
references of all retrieved studies and reviews were additionally assessed for further reports
of clinical trials. Unpublished works were also identified by searching abstracts from the
most eminent conferences on this topic. In total, there were 31 studies that fulfilled our
inclusion criteria. These studies incorporated 118 cases of massive postpartum hemorrhage
treated with rFVIIa. The median age of the patients was 31.4 years, and cesarean section
appeared to increase the risk of postpartum hemorrhage. At a median dose of 71.6 mg/kg,
rFVIIa was reported to be effective in stopping or reducing bleeding in nearly 90% of the
reported cases. Based on the evidence from the literature, we give some recommendations
on the use of rFVIIa in massive postpartum hemorrhage. Nevertheless, although these
reports suggest the potential role of rFVIIa in treating massive postpartum hemorrhage
refractory to standard therapy, we advise particular caution in interpreting these results, as
they are derived from few and uncontrolled studies. Further evidence is needed using well-
designed clinical trials to better assess the optimal dose, the effectiveness, and the safety of
rFVIIa in such critical bleeding conditions.
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Bleeding remains a major cause of morbidity
and mortality in obstetrics and gynecology. In partic-
ular, postpartum hemorrhage (PPH), which is defined
as hemorrhage occurring within 24 hours of delivery, is
one of the most difficult challenges for obstetricians and
gynecologists everywhere.1,2 In 2000, the World

Health Organization (WHO) estimated that
�125,000 women died worldwide from postpartum
hemorrhage and its sequelae alone. This problem was
greatest in developing countries, where the maternal
mortality rate from PPH approached 1 in 1000 deliv-
eries. In contrast, in developed countries, the maternal
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death rate from PPH was 1 in 100,000 deliveries.3 In
the 1997–1999 triennial confidential enquiry into ma-
ternal deaths in the United Kingdom, PPH was found
to be responsible for 7 deaths, and in the 2000–2002
report it was responsible for 17 deaths.4 The manage-
ment of severe PPH is very complex and involves many
specialists, including anesthesiologists, interventional
radiologists, trauma surgeons, urologists, hematolo-
gists, and laboratory technicians.

The first-line standard treatment of massive
PPH includes measures directed at improving uterine
tone, replacement of lost intravascular volume, blood,
and coagulation factors, and surgery (Table 1).5,6 The
latter includes repair of the genital tract, removal of
retained products of conception, and strategies to stop
bleeding from the placental bed by physical means.7,8

Arterial embolization may be effective in achieving
hemostasis in cases of genital tract trauma (�20%),
when surgical control has failed or else is technically
difficult. Surgical compression suture techniques exert-
ing a mechanical compression of uterine vascular sinus,
such as B-Lynch and Hayman techniques,9,10 have also
been recently introduced with success. Nevertheless, in
spite of these conservative procedures, hysterectomy is
sometimes necessary to control bleeding.11

Recently, recombinant activated factor VII
(rFVIIa; Eptacog alfa, NovoSeven; Novo Nordisk,
Baagsvaerd, Denmark), a drug originally developed for
the treatment of hemophiliacs with inhibitors, has been
explored as an adjuvant therapy for hemorrhage control

Table 1 Current Treatment of Obstetric Hemorrhage

Pharmacotherapy

Carboprost

Methergine

Misoprostol

Sulprostone

Oxytocin

Vasopressin

rFVIIa (not approved)

Blood banking

Red blood cells

Fresh-frozen plasma

Cryoprecipitate

Fibrinogen

Platelets

Surgery

Repair of lacerations

B-Lynch suture

Hysterectomy (subtotal or total)

Ligation of hypogastric or uterine arteries

Other uterine compression sutures

Pelvic packing

Pelvic tourniquet

Nonsurgical procedures

Uterine balloon tamponade

Uterine packing

Interventional radiology

Uterine artery balloons

Angiographic embolization

XII XIIa Tissue factor

XI XIa VIIa VII

IX IXa + VIIIa

X Xa X

Prothrombin Thrombin

Fibrinogen Fibrin

Intrinsic pathway Extrinsic pathway

Common pathway

Figure 1 Mechanisms of action of recombinant activated factor VII (rFVIIa). After vessel injury, rFVIIa binds to tissue factor

expressed on extravascular cells to form a tissue factor:FVIIa complex. This complex subsequently activates factors IX and X to

IXa and Xa, respectively, ultimately enhancing thrombin generation. In addition to tissue factor–dependent activity, rFVIIa also

has tissue factor–independent activity in that it directly activates factor X on platelet surfaces in a dose-dependent manner.

Coagulation is activated by rFVIIa only at the site of tissue factor expression and is localized to the site of vascular injury.
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in various nonhemophiliac bleeding situations, including
obstetrics and gynecology.12–16 The direct activation of
the common pathway of the coagulation cascade by
rFVIIa at sites of vascular injury constitutes the rationale
for its use in this clinical setting (Fig. 1).17 The current
knowledge regarding the use of rFVIIa in PPH is
critically analyzed in this review.

LITERATURE SOURCES
In this systematic review, we first performed an elec-
tronic search on PPH and rFVIIa in MEDLINE, EMBASE,
SCOPUS, and OVID without temporal limits on the use of
rFVIIa in PPH, and using different combinations of the
following keywords: ‘‘post-partum hemorrhage,’’ ‘‘ob-
stetric,’’ ‘‘pregnancy,’’ ‘‘PPH,’’ ‘‘bleeding,’’ ‘‘recombinant
activated factor VII,’’ ‘‘rFVIIa,’’ ‘‘NovoSeven,’’ ‘‘Eptacog
alfa.’’ The bibliographic references of all retrieved studies
and reviews were then assessed for additional reports of
clinical trials. Unpublished works were subsequently
identified by searching the abstract books of the most

important conferences on obstetric and hematologic
diseases.

In total, we identified 103 references through
these searches. After reading the full text of the retrieved
articles, we excluded 61 irrelevant references and re-
tained 42 references for further extensive assessment. A
further 11 studies were later excluded because they were
reviews or duplicated data from other included studies.
Thus, we have included in this review 31 studies,18–48

with information on 118 PPH patients. Figure 2 shows
the flowchart of inclusion studies. All the studies in-
cluded were uncontrolled.

REVIEW OF THE LITERATURE DATA
The first case report of successful treatment of intract-
able obstetric hemorrhage in a nonhemophiliac patient
using rFVIIa was published by Moscardo and colleagues
in 2001,18 who reported that rFVIIa successfully con-
trolled life-threatening PPH after caesarean section in a
woman who developed severe disseminated intravascular

Electronic and hand search (n=103)

Excluded (n=61):
irrelevant

Potentially relevant studies identified
(n=42)

Excluded (n=11):
Reviews or duplicates

Studies with usable information
included in the analysis

(n=31)

118 cases included in the 31
studies evaluated

Figure 2 Flowchart of inclusion studies.
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coagulopathy (DIC), liver dysfunction, and renal failure.
Breborovicz and colleagues20 reported seven cases of
peripartum hemorrhage treated with rFVIIa. Six women
underwent caesarean section for different indications,
and one woman delivered vaginally. In five cases, rFVIIa
was administered only after emergency hysterectomy,
whereas in the remaining two cases the drug was
effective in avoiding the need for hysterectomy. In all
but one case, a single relatively low dose of rFVIIa
(range, 16.7 to 48 mg/kg) was effective in controlling
bleeding. Thanchev and colleagues37 collected four cases
of severe bleeding associated with uterine atony in the
postplacental period, successfully treated in all cases with
rFVIIa. An additional four cases positively managed
with rFVIIa were recently reported by Haynes and
colleagues.46 Segal and colleagues28,29 reported 10
women successfully treated during 2000–2003 for severe
obstetric hemorrhage with one or two doses of 60 to
100 mg/kg rFVIIa. Sobiesczczyk and colleagues44 pub-
lished a large case series including 25 PPH cases from an
international Internet-based registry. rFVIIa stopped or
decreased the obstetric bleeding in all but one patient.
Ahonen and colleagues34 presented 12 cases of severe
PPH treated with rFVIIa in addition to standard surgi-
cal and medical interventions and found a good response
in 11 of them. Interestingly, the authors recorded a
learning curve in the use of rFVIIa for surgeons and
anesthetists: indeed in the first part of the study, the
average use of blood products before the use of rFVIIa
was 67.6 units, but this fell to only 37.2 units in the
second part of the study, indicating that rFVIIa was
being administered earlier in the bleeding episode. The
same authors successively published an open, non-
randomized study collecting the largest experience (26
cases) on the use of rFVIIa for PPH, with a good or
moderate response in two thirds of cases.48 In this report,
the authors also proposed a guideline on the use of
rFVIIa in PPH, which suggested that in cases of intract-
able PPH with no other obvious indications for hyster-
ectomy, administration of rFVIIa should be considered
before surgery.

Table 2 summarizes the literature data on the use
of rFVIIa in PPH. The median age of the 118 patients
enrolled in the 31 studies was 31.4 years. Cesarean
section appeared to increase the risk of onset of PPH
as, among the 108 deliveries evaluated, 46 (42.6%) were
by vaginal route and 62 (57.4%) by cesarean section.
Conditions predisposing/worsening obstetric hemor-
rhage were, in order of frequency, uterine atony (33 of
118 cases, 28.0%), uterine or vaginal lacerations (22 of
118 cases, 18.6%), placenta abnormalities (17 of 118
cases, 14.1%), retained placenta (5 of 118 cases, 4.2%),
and uterine bleeding (3 of 118 cases, 2.5%). In 23 cases
(19.5%), PPH was complicated by a systemic activation
of coagulation resembling DIC. These results are in line
with those previously published in the literature.49,50

In all cases, transfusion of blood components was
performed as the first-line treatment to restore oxygen-
carrying capacity (red blood cells) and physiologic hemo-
stasis (fresh-frozen plasma and platelets). As shown in
Table 2, in the great majority of the PPH patients,
rFVIIa was used in addition to standard medical (i.e.,
uterotonic drugs) and surgical (hysterectomy was neces-
sary in approximately half of the cases) hemostatic
interventions. However, when rFVIIa was used before
hysterectomy, it was often able to avoid this invasive
surgical procedure, thus sparing reproductive function.
At a median dose of 71.6 mg/kg (range, 10 to 170 mg/
kg), the drug was reported to be effective in stopping or
reducing bleeding in nearly 90% of all the PPH cases.
Poor response to rFVIIa was mainly attributed to in-
adequate dosages, unrecognized surgical bleeding, and
severe metabolic abnormalities.51 However, we advise
particular caution in overinterpreting these positive re-
sults, due to the potentially serious bias resulting from
the likelihood that successful cases are more likely to be
reported. The median number of doses administered was
1.6 (range, 1 to 19) with a single dose being typical.

RECOMMENDATIONS ON THE USE OF
rFVIIa IN MASSIVE PPH
Evidence is growing that rFVIIa is a potentially life-
saving treatment for women with severe PPH who do
not respond to standard interventions. For this reason,
NovoSeven is currently recommended by the Italian
Ministry of Health for the treatment of PPH in patients
unresponsive to standard obstetric management, oxy-
tocic drugs, and standard blood component therapy prior
to major invasive therapy.52

Although some expert panels have attempted to
provide clinical guidelines,7,53 no definitive recommen-
dations can be prepared regarding the use of rFVIIa in
PPH because of the lack of randomized controlled trials.
Thus, the decision regarding when to use rFVIIa is still
based on personal experiences and/or accounts from
other medical specialties. However, from our personal
experience, supplemented by this literature review, we
provide the following suggested indications regarding
dosages, timing, and safety of rFVIIa in PPH.

Although the dose of rFVIIa used varied greatly
from study to study, with a range between 10 and
170 mg/kg, most authors used 90 mg/kg. However,
this dosage was derived from the licensed indication in
congenital hemophiliacs with inhibitors rather than
from previous controlled trials in PPH patients. Thus,
it is reasonable to believe that lower doses could be
equally effective, additionally considering the literature
data on the use of rFVIIa in life-threatening hemor-
rhages in patients without preexisting coagulopathies.15

Furthermore, lower doses could reduce the incidence of
drug-related adverse effects. In regard to the number of
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doses, in the majority of the cases reported in the
literature, a single dose was administered; however, in
a minority of cases, additional doses were also required to
achieve the hemostatic efficacy.

Thus, based on these considerations, we would
recommend a bolus dose of rFVIIa of 60 to 90 mg/kg,
which, due to the short half-life of the drug, may be
repeated within 30 minutes if there is evident lack of
clinical improvement.

Although many experts recommend the use of
rFVIIa in PPH patients after the standard treatment
has been shown to be ineffective, we believe it is equally
important to avoid using rFVIIa as a drug of ‘‘last
resort’’ to be used only after everything else fails. In
fact, patients with PPH would by this late stage be so
metabolically compromised that no therapy would
reverse their decline, and rFVIIa might thus be of no
value.54 Therefore, an early intervention to control
PPH at onset appears to be crucial for the success of
rFVIIa. In particular, we advise that rFVIIa should
always be administered before the decision of obstetric
hysterectomy (Fig. 3). If the indication still persists
after its use, the drug will improve the course of the
operation with a reduction of surgery-related blood
loss. On the other hand, it must be stressed that rFVIIa
should not be considered as a substitute for, nor should
it delay, the performance of life-saving procedures such
as embolization or surgery.

Finally, another important issue concerns the
safety of rFVIIa in massive PPH, especially considering
the thrombogenic potential of this agent.55 Data
regarding the use of rFVIIa in a wide variety of
coagulopathic cases, including trauma, suggest that
thrombosis is not usually a problem.56,57 Similarly,
data from the rFVIIa extended-use registry supports
the lack of thrombotic complications in acute bleeding
episodes of many etiologies, including postpartum
bleeding.58 However, the data sheet for NovoSeven
quotes a serious adverse reaction rate of 0.6%, which
includes both arterial thrombotic events such as my-
ocardial infarction or ischemia, cerebrovascular disor-
ders and bowel infarction, and venous thrombotic
events such as pulmonary embolism and thrombophle-
bitis.59 Therefore, it is recommended that rFVIIa be
used with caution in the presence of sepsis, dissemi-
nated malignancy, or after the use of other coagulation
bypassing agents. Nevertheless, although it might seem
a paradox to use rFVIIa in the presence of a systemic
activation of coagulation, a recent literature review did
not record thrombotic complications in DIC patients
treated with rFVIIa.60 The scarce thrombogenic po-
tential of rFVIIa, due to the local activation of coagu-
lation, is confirmed by the clinical practice, as all studies
and case reports to date on the use of rFVIIa in PPH
describe a remarkable safety profile for this drug, even
in the presence of a concomitant DIC.T
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Nevertheless, due to the paucity of published
data, and the lack of controlled studies, we advise that
physicians closely monitor such patients not only for
their clinical bleeding conditions but also for the onset of
thrombotic complications.

Our suggested protocol algorithm on the use of
rFVIIa in PPH is shown in Fig. 3.

CONCLUSION
There is an increasing number of case reports where
empirical ‘‘off-label’’ use of rFVIIa has been shown to be
effective in the treatment of massive PPH that did not
respond to conventional treatments. However, to date,
no randomized controlled trials or prospective clinical
studies have been performed in PPH, and all data

Massive post-partum
hemorrhage

Failure of standard
medical and surgical

conservative measures

First dose of rFVIIa
(bolus i.v. 60--90 µg/kg)

Second dose of rFVIIa
(bolus i.v. 70--90 µg/kg)

Response

No response

No response

Hysterectomy

STOP

Response STOP

Figure 3 Protocol algorithm on the use of rFVIIa in PPH. This protocol is valid for those PPH cases where there are no obvious

indications for hysterectomy.
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available in the literature are derived from uncontrolled
studies, including single cases or small series of patients.
Furthermore, the variations in policies for the immediate
management of PPH in Europe make the comparison of
the therapeutic approaches to PPH among different
studies even more difficult.61

Thus, considering the absence of controlled stud-
ies and the complexity of this syndrome, we greatly
encourage the pursuit and publication of studies that
describe in detail the diagnostic criteria adopted to
define the entity of blood loss, its causes, and, above
all, the sequence of medical/surgical procedures applied.
Only with these data will it be possible to improve our
experience, with the aim of better assessing the optimal
dose, timing of administration, and the safety profile of
rFVIIa in massive obstetric hemorrhage.
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