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Drotrecogin Alfa (Activated) (BAN, rINN)

Drotrecogina alfa (activada); Drotrécogine Alfa (activé); Drot-
recoginum Alfa; Drotrecoginum Alfa (activatum); Drotrekogiini-
alfa; Drotrekogin Alfa; LY-203638.
Дротрекогин Альфа (activated)
CAS — 98530-76-8.
ATC — B01AD10.
ATC Vet — QB01AD10.

Incompatibility. In a simulated Y-site study,1 only 6 of 34
drugs were found to be both physically and chemically compati-
ble with drotrecogin alfa (activated); these were ceftriaxone, cis-
atracurium, fluconazole, glyceryl trinitrate, potassium chloride,
and vasopressin. Drugs found to be incompatible were adrena-
line hydrochloride, albumin, amiodarone hydrochloride, ampi-
cillin with sulbactam, ceftazidime, ciclosporin, ciprofloxacin,
clindamycin, dobutamine hydrochloride, dopamine hydrochlo-
ride, fosphenytoin, furosemide, gentamicin sulfate, heparin sodi-
um, imipenem with cilastatin, insulin, levofloxacin, magnesium
sulfate, metronidazole, midazolam hydrochloride, nitroprusside
sodium, noradrenaline acid tartrate, piperacillin with tazo-
bactam, potassium phosphate, ranitidine hydrochloride, ticarcil-
lin with clavulanic acid, tobramycin sulfate, and vancomycin hy-
drochloride.
1. Mann HJ, et al. Physical and chemical compatibility of drotrec-

ogin alfa (activated) with 34 drugs during simulated Y-site ad-
ministration. Am J Health-Syst Pharm 2004; 61: 2664–71. Cor-
rection. ibid. 2005; 62: 1134.

Adverse Effects and Precautions
As with other plasma-derived products, protein C prep-
arations carry a risk of transmission of infection. Hy-
persensitivity reactions have been reported infrequent-
ly. Antibodies to protein C may develop in patients
treated for congenital protein C deficiency. 
Drotrecogin alfa (activated) may increase the risk of
severe bleeding episodes. When used in patients with
severe sepsis, it is therefore contra-indicated in those
who are at low risk for death, such as those with single-
organ failure, especially after surgery. It is also contra-
indicated in patients with active internal bleeding and
in those in which bleeding could be associated with a
high risk of death or significant morbidity. Drotrecogin
alfa (activated) should be used with caution when there
is any other increased risk of bleeding. Drotrecogin
alfa (activated) should be stopped 2 hours before any
invasive surgery or procedure with an inherent risk of
bleeding; it may be restarted 12 hours after major inva-
sive procedures or surgery, or immediately after
uncomplicated less invasive procedures, if adequate
haemostasis has been achieved.
Effects on the blood. The safety data from early clinical stud-
ies and spontaneous reports during clinical use of drotrecogin
alfa (activated) have been reviewed.1 The overall rate of serious
bleeding events was 5.3% during the 28-day study period. Seri-
ous bleeding events that were considered to be probably related
to the use of drotrecogin alfa (activated) occurred in between
2.1% and 2.8% of patients, and often during the infusion period.
Risks associated with serious bleeding events were invasive pro-
cedures and severe thrombocytopenia; meningitis may also be a
risk factor for intracranial haemorrhage. It was recommended
that drotrecogin alfa (activated) should not be used when the
platelet count is less than 30 000/mm3. 
A subsequent large, multicentre randomised study in patients
with severe sepsis, but a low risk of death (the ADDRESS
study), confirmed the increased incidence of bleeding in patients
with single organ failure who had undergone recent surgery
(within 30 days); these patients also had an increased death rate
(see Severe Sepsis, below).
1. Bernard GR, et al. Safety assessment of drotrecogin alfa (activat-

ed) in the treatment of adult patients with severe sepsis. Crit
Care 2003; 7: 155–63.

Interactions
When oral anticoagulants such as warfarin are started
in patients receiving protein C replacement therapy, a
transient hypercoagulable state may occur because of
the rapid suppression of vitamin K-dependent protein
C activity. An initial low dose of the oral anticoagulant
should be increased gradually, and protein C replace-
ment continued, until anticoagulation is stabilised. The
risk of bleeding may be increased if tissue plasminogen
activator and protein C are used together. 
The risk of bleeding with drotrecogin alfa (activated)
may be increased if it is used with other drugs that af-
fect haemostasis, such as thrombolytics, oral anticoag-
ulants, antiplatelet drugs, glycoprotein IIb/IIIa-recep-

tor antagonists, and prostacyclins. Low doses of
heparin for venous thromboembolism prophylaxis
may be used with drotrecogin alfa (activated) without
increased risk of serious bleeding. However, in a study
of patients with severe sepsis who were already receiv-
ing prophylactic heparin, the risks of death and serious
adverse events were increased if heparin was stopped
when drotrecogin alfa (activated) was started; the rea-
son for this was unclear.

Pharmacokinetics
During continuous infusion for the management of se-
vere sepsis, steady-state plasma concentrations of drot-
recogin alfa (activated) are reached in about 2 hours. It
is inactivated by plasma protease inhibitors and rapidly
cleared from the circulation, falling to below measura-
ble limits within about 2 hours of stopping the infusion.
◊ References.
1. Macias WL, et al. Pharmacokinetic-pharmacodynamic analysis

of drotrecogin alfa (activated) in patients with severe sepsis. Clin
Pharmacol Ther 2002; 72: 391–402. 

2. Levy H, et al. Obesity does not alter the pharmacokinetics of
drotrecogin alfa (activated) in severe sepsis. Ann Pharmacother
2005; 39: 262–7.

Uses and Administration
Protein C is an endogenous inhibitor of blood coag-
ulation (see Haemostasis and Fibrinolysis, p.1045).
A preparation of protein C purified from human
plasma is used in the management of thromboem-
bolic disorders in patients with congenital deficien-
cy of protein C. The dose should be adjusted accord-
ing to response in protein C activity. Licensed UK
product information suggests an initial dose of 60 to
80 international units/kg. In the USA, an initial dose
of 100 to 120 international units/kg is suggested for
acute episodes and short-term prophylaxis of throm-
boembolism, followed by 3 doses of 60 to 80 units/kg
every 6 hours, then maintenance doses of 45 to
60 units/kg every 6 or 12 hours. Doses of 45 to
60 units/kg every 12 hours are suggested for long-term
prophylaxis. As a solution of 100 international units/mL
it is given by intravenous injection at a maximum rate
of 2 mL/minute. 
Drotrecogin alfa (activated) is a recombinant activated
protein C that is used in the management of severe sep-
sis in high-risk patients with multiple organ failure. It
is given by intravenous infusion in a dose of
24 micrograms/kg per hour for 96 hours. Treatment
should be started within 48 hours, and preferably with-
in 24 hours, of the onset of sepsis-induced organ dys-
function. 
For the use of protein C and drotrecogin alfa (activat-
ed) in children, see below.
Administration in children. Dosage regimens of protein C
used for children and neonates with protein C deficiency are the
same as those used in adults (see above). However, for children
weighing less than 10 kg the rate of injection should not exceed
0.2 mL/kg per minute. 
Drotrecogin alfa (activated) is not licensed for use in children
under 18 years of age (see also Severe Sepsis, below).
Severe sepsis. Severe sepsis (sepsis associated with acute or-
gan dysfunction; see Septicaemia, p.190) involves a systemic in-
flammatory response, inappropriate coagulation, and impaired
fibrinolysis. These contribute to the development of disseminat-
ed intravascular coagulation (DIC) and microvascular thrombo-
sis (p.1048). Endogenous protein C becomes depleted as it is ac-
tivated in an attempt to restore homoeostasis. In the small
number of cases that have been reported,1-3 protein C replace-
ment appeared to improve rate of survival and clinical outcome
in the management of purpura fulminans and DIC in severe
meningococcaemia. Protein C has also been used in a few pa-
tients with purpura fulminans associated with sepsis caused by
other organisms such as Streptococcus pneumoniae.4 
Drotrecogin alfa (activated) has been studied in the management
of severe sepsis and found to reduce morbidity and mortality, but
with an increased risk of serious bleeding events5-9 (see also Ef-
fects on the Blood, above). Pooled study data suggested that ear-
lier treatment (within 24 hours of first organ dysfunction) was
associated with more benefit than later treatment,10 and subgroup
analysis suggested that the benefits were greatest in those at
greater risk of death.11 A subsequent large, multicentre ran-
domised study12 (the ADDRESS trial) examined the effects of
drotrecogin alfa (activated) in patients with severe sepsis but a

low risk of death (APACHE II score less than 25, or single organ
failure). The study was terminated early, as interim analysis indi-
cated that there was no benefit from active therapy, and in the
subgroup of patients with single organ failure who had under-
gone surgery within the last 30 days, those given the drug ap-
peared to have a higher mortality rate than those assigned to pla-
cebo. Various regulatory bodies have issued guidance restricting
the use of drotrecogin alfa (activated) to high-risk patients under
specialist care.13-15 
Similar results to those in adults have been reported in initial
studies of drotrecogin alfa (activated) in children.16,17 However,
a large placebo-controlled study was stopped early when an in-
terim analysis found that drotrecogin alfa (activated) was highly
unlikely to show an improvement over placebo in the primary
end-point of composite time to complete organ failure resolution
over 14 days.18 The analysis also found an increase in the rate of
CNS bleeding in the drotrecogin alfa (activated) group. The effi-
cacy of drotrecogin alfa (activated) does not appear to depend on
the identity of the infective organism.19
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Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Xigris; Austral.: Xigris; Austria: Ceprotin; Xigris; Belg.: Ceprotin;
Xigris; Braz.: Xigris; Canad.: Xigris; Chile: Xigris; Cz.: Ceprotin; Xigris;
Denm.: Ceprotin; Xigris; Fin.: Ceprotin; Xigris; Fr.: Ceprotin; Protexel; Xi-
gris; Ger.: Ceprotin; Xigris; Gr.: Ceprotin; Xigris; Hong Kong: Xigris;
Hung.: Xigris; India: Xigris; Irl.: Xigris; Israel: Xigris; Ital.: Ceprotin; Xigris;
Malaysia: Xigris; Mex.: Xigris; Neth.: Ceprotin; Xigris; Norw.: Ceprotin;
Xigris; NZ: Xigris; Pol.: Ceprotin; Xigris; Port.: Ceprotin; Xigris; Rus.: Xi-
gris (Зигрис); S.Afr.: Xigris; Singapore: Xigris; Spain: Ceprotin; Xigris;
Swed.: Ceprotin; Xigris; Switz.: Ceprotin; Xigris; Turk.: Xigris; UK: Cepr-
otin; Xigris; USA: Ceprotin; Xigris; Venez.: Xigris.

Red Blood Cells ⊗ 
Eritrocitos.

Pharmacopoeias. Many pharmacopoeias have monographs,
including US. 
USP 31 (Red Blood Cells). It is the portion of blood that contains
haemoglobin and is derived from human whole blood (from
which plasma and platelets are removed by centrifugation, sedi-
mentation) or by apheresis. Red blood cells may be further proc-
essed by addition of red cell preservatives, irradiation to inacti-
vate lymphocytes, filtration for removal of leucocytes, washing


