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Drotrecogin alfa (activated): a novel therapeutic strategy
for severe sepsis
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Recent studies have highlighted the close link between
activation of the coagulation system and the
inflammatory response in the pathophysiology of severe
sepsis. The protein C anticoagulant pathway plays an
integral part in modulating the coagulation and
inflammatory responses to infection. In patients with
sepsis, endogenous protein C levels are decreased,
shifting the balance toward greater systemic
inflammation, coagulation, and cell death. On the basis
of a single large randomised phase 3 trial, drotrecogin
alfa (activated), a recombinant form of human activated
protein C, was recently approved for the treatment of
adult patients with severe sepsis and a high risk of
death. Since its approval, several questions have been
raised regarding the appropriate use of this agent.
Given the increased risk of serious bleeding and the
high cost of treatment, drotrecogin alfa (activated)
should be reserved at this time for the most acutely ill
patients with severe sepsis who meet the criteria that
were used in the phase 3 trial.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Drotrecogin alfa (activated) (Xigris, Eli Lilly,
Indianapolis, USA), formerly referred to as
recombinant human activated protein C, is

a glycoprotein analogue of endogenous protein C
synthesised and secreted by genetically engi-
neered human cells.1 2 Activated protein C is an
important modulator of the coagulation and
inflammation associated with severe sepsis. In
sepsis patients, protein C is depleted and the abil-
ity to produce endogenous activated protein C is
impaired, shifting the balance toward greater sys-
temic inflammation, coagulation, and cell death.3

Drotrecogin alfa (activated) was approved by the
United States Food and Drug Administration in
November 2001 for the treatment, in combination
with standard therapy, of critically ill adult
patients with severe sepsis and a high risk of
death.4

CLINICAL FEATURES OF SEVERE SEPSIS
Severe sepsis, defined as sepsis associated with
acute organ dysfunction, results from a general-
ised inflammatory and procoagulant response to
infection.5–7 The incidence of sepsis in the United
States has been estimated at approximately
750 000 cases per year with annual costs of nearly
$17 billion.8 Despite advances in supportive care,

severe sepsis carries a high mortality rate, ranging
from 30% to 50%.9–12

The severe sepsis syndrome is characterised by
circulatory shock and development of multiorgan
dysfunction that can lead to death.13 Standard
therapy consists of eradication of the source of
infection, administration of antimicrobial
therapy, and cardiovascular support.14 Early and
aggressive haemodynamic optimisation with de-
fined resuscitation endpoints appears to influence
patient outcomes in severe sepsis. Rivers and col-
leagues recently showed in a study of patients
who presented to the emergency department
with severe sepsis and septic shock, that early
goal directed therapy consisting of fluid resuscita-
tion, vasoactive drugs, and red cell transfusions,
can result in substantial reduction in mortality
rates when compared with standard therapy
alone.15

For over 25 years, clinical trials with adjunctive
agents to treat severe sepsis focused largely on
inhibition of the inflammatory response, includ-
ing use of glucocorticoids, neutralising antibodies
against endotoxin, and specific inhibitors of
proinflammatory mediators.16–18 Unfortunately,
these anti-inflammatory therapies failed to show
any significant improvement in outcome, perhaps
due to non-specificity of the agents tested, limita-
tions in study design and patient selection, and to
the lack of recognition of the importance of the
coagulation system in sepsis.19 20

In the past 10 years, there has been increased
recognition of the tight interplay and coupling of
inflammation, microvascular coagulation, and
endothelial cell injury in the pathophysiology of
severe sepsis.3 6 21 These findings have led to clini-
cal trials investigating agents with both anti-
coagulant and anti-inflammatory effects as ad-
junctive therapies in severe sepsis, including
activated protein C, tissue factor pathway inhibi-
tor (TFPI), and antithrombin III.7 19 22–24 Of these
three agents, only activated protein C was
demonstrated to have a survival benefit. To better
understand the role of activated protein C in the
pathophysiology of sepsis and the rationale for its
use in the treatment of this disorder, it is
necessary to review the protein C anticoagulant
pathway and its relationship to the sepsis
syndrome.
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PROTEIN C ANTICOAGULANT PATHWAY AND
SEVERE SEPSIS
The association between the activation of the coagulation sys-
tem and severe sepsis has been known for over 30 years.25

During sepsis, the release of microbial toxins and inflamma-
tory cytokines, including tumour necrosis factor-α (TNF-α),
interleukin-1β, and interleukin-6 from tissue macrophages
into the systemic circulation set off a cascade of events that
results in widespread inflammation, endothelial injury, and
microvascular thrombosis (fig 1).13 26 Among the earliest
events that occur during the inflammatory response to infec-
tion is the adhesion of leucocytes to endothelial cells that is
promoted by the proinflammatory cytokines through the
up-regulation of adhesion molecules, such as E-selectin and
P-selectin.27 These adhesion molecules allow activated neu-
trophils to release various proteases and other proinflamma-
tory cytokines that contribute to impaired blood flow and oxi-
dant injury to blood vessels.3 27

In addition to initiating the inflammatory cascade, micro-
bial toxins and inflammatory cytokines generate a procoagu-
lant environment through several mechanisms, including the
activation of the extrinsic coagulation pathway through the
expression of tissue factor from injured endothelial cells and
activated monocytes.28 29 Tissue factor is the key mediator of
coagulation activation in patients with sepsis. Tissue factor
binds to activated factor VII to form the tissue factor/factor
VIIa complex, which in turn, activates factor X. Activated fac-
tor X along with activated factor V (Va) converts prothrombin
to thrombin, which cleaves fibrinogen to generate fibrin
monomers, which then polymerise to form the fibrin clot. The
importance of tissue factor in coagulation activation in sepsis
was confirmed in studies of healthy volunteers and non-
human primates exposed to endotoxin where inhibition of
tissue factor by either TFPI or antitissue factor monoclonal
antibody prevented thrombin generation and fibrin clot
formation.30

Conversely, proinflammatory events may be induced by
components of the coagulation system.26 31–35 For example,
thrombin has been shown to induce direct proinflammatory
responses in endothelial cells and macrophages.36 37 Similarly,
tissue factor/factor VIIa complex can enhance production of
reactive oxygen species and expression of major histocompat-
ibility class II and cell adhesion receptors in macrophages.38

Thus, there are several synergistic pathways by which inflam-
matory and procoagulant mechanisms can initiate and
perpetuate microvascular thrombosis, tissue hypoperfusion,
and organ dysfunction in patients with sepsis.20

Abnormalities in coagulation and fibrinolysis are com-
monly observed in patients with sepsis and have been associ-
ated with decreased survival.34 39–43 These include reductions in
all major physiological anticoagulants—antithrombin III, pro-
tein C, and TFPI associated with increases in plasminogen
activator inhibitor-1 (PAI-1) and thrombin activator fibrinoly-
sis inhibitor, which both inhibit fibrinolysis. Systemic forma-
tion of fibrin results from increased generation of thrombin,
suppression of physiological anticoagulant mechanisms, and
impaired fibrinolysis.28 43 The widespread activation of coagu-
lation resulting in the intravascular deposition of fibrin and
ultimately thrombotic occlusion of small and medium size
vessels, commonly referred to as disseminated intravascular
coagulation, has been implicated in the development of sepsis
induced multiorgan failure.28

Under normal physiological conditions, the protein C path-
way plays a critical part in the maintenance of haemostasis
and modulation of inflammation.3 44 Protein C is a vitamin K-
dependent glycoprotein synthesised by the liver that consists
of a 155 amino acid peptide (light chain) and a 304 amino acid
peptide (heavy chain), joined by a single disulphide bridge.45

The light chain contains gamma carboxyglutamate residues in
its N-terminal region, which are required for intracellular
processing and for calcium-dependent binding to negatively
charged membranes. The heavy chain contains the serine pro-
tease domain. It is noteworthy that endogenous protein C

Figure 1 Mechanisms of action of
activated protein C. Severe sepsis is
characterised by inflammatory,
prothrombotic, and impaired
fibrinolytic responses. Activated
protein C exerts both
anti-inflammatory and anticoagulant
effects at different levels during the
systemic response to infection. The
anti-inflammatory actions include
inhibition of the production of tumour
necrosis factor-α (TNF-α) and
interleukin-6 by monocytes and
decreased expression of adhesion
molecules on endothelial cells. In
addition, activated protein C inhibits
factors Va and VIIIa resulting in
decreased thrombin generation and
increases the fibrinolytic response by
reducing the levels of plasminogen
activator inhibitor-1 (PAI-1) (TAFI,
thrombin activator fibrinolysis
inhibitor). Adapted from Bernard et
al7 with the permission of the pub-
lisher.
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undergoes several complex post-translational modifications
which provides a source of heterogeneity in the molecule.1

Protein C circulates in the blood as an inactive zymogen. In
the presence of thrombin, protein C binds to two receptors on
the endothelial surface, thrombomodulin and the endothelial
protein C receptor, and becomes converted into activated pro-
tein C. Activated protein C with protein S serving as an essen-
tial cofactor, inactivates factors Va and VIIIa, thereby inhibit-
ing thrombin generation. In addition, activated protein C
stimulates fibrinolysis by decreasing the concentration of
PAI-1. Finally, activated protein C has direct anti-
inflammatory effects as demonstrated by its ability to inhibit
both the production of TNF-α and interleukin-1 by monocytes
and the expression of E-selectin on endothelial cells, thereby
inhibiting leucocyte attachment to the endothelium (fig 1).3 44

Activated protein C may also directly modulate cell signalling
and endothelial cell gene expression patterns.46 Molecular
studies have revealed that activated protein C inhibits the
TNF-mediated expression of cell adhesion molecules on
endothelial cell surface by down-regulation of the transcrip-
tion factor NF-κB.47 Activated protein C has also been shown
to enhance the expression of several apoptotic genes including
the Bcl-2 homologue protein and inhibitor of apoptosis-1, thus
preventing apoptosis (programmed cell death).46–48 Taken
together, these observations indicate that activated protein C,
in addition to its antithrombotic and profibrinolytic proper-
ties, plays a crucial part in maintaining the balance of
anti-inflammatory and antiapoptotic systems in response to
injury.47

The conversion of protein C to activated protein C is
impaired during sepsis as a result of the down-regulation of
thrombomodulin and the endothelial cell protein C receptor
by proinflammatory cytokines.3 44 49 Reduced levels of protein
C have been correlated with increased morbidity and mortality
in patients with severe sepsis and septic shock.40–43 50

Replacement therapy with protein C concentrate has been
shown to prevent coagulopathy and improve survival in
animal models of Gram negative sepsis,51 and in humans with
severe meningococcaemia where dysfunction of the protein C
activation pathway is deemed critical to the development of
disseminated intravascular coagulation and purpura
fulminans.49 52–58 Since protein C activation is impaired in
severe sepsis due to the decreased expression of thrombo-
modulin and endothelial protein C receptor, the administra-
tion of activated protein C may offer a theoretical advantage
over unactivated protein C. On the basis of promising preclini-
cal data, clinical trials designed to determine the safety and
efficacy of drotrecogin alfa (activated) in severe sepsis were
initiated.

PHARMACOLOGY AND PHARMACOKINETICS
Drotrecogin alfa (activated) is a recombinant form of endo-
genous activated protein C and is expressed in the human
kidney cell line 293.59 The drug has a molecular weight of
approximately 55 kilodaltons and similar to endogenous pro-
tein C consists of a heavy chain and a light chain linked by a
disulphide bond. Drotrecogin alfa (activated) and endogenous
protein C have the same sites of glycosylation and differ only
in specific glycosyl residues. Although their amino acid struc-
ture is similar, differences exist due to the complex post-
translational modifications that occur with endogenous
protein C.1

The pharmacological effects of drotrecogin alfa (activated)
are related to its antithrombotic, profibrinolytic, and anti-
inflammatory properties.4 60 In patients with severe sepsis,
steady state plasma concentrations are reached within two
hours after infusions of 12 µg/kg/hour to 30 µg/kg/hour of
drotrecogin alfa (activated) are begun.22 The drug is inacti-
vated by endogenous plasma protease inhibitors. In the
majority of patients, plasma levels of the drug decrease to

undetectable levels within two hours after cessation of the
infusion. In the phase 3 trial, the mean clearance of the drug
was approximately 40 l/hour.7 The plasma clearance of
drotrecogin alfa (activated) in patients with severe sepsis is
approximately 50% higher than that in healthy subjects,60 and
is most likely due to the increased levels of endogenous serine
protease inhibitors that occurs in septic patients.

In the phase 3 trial, small differences were detected in the
plasma clearance of drotrecogin alfa (activated) with regard to
age, gender, and the presence of hepatic or renal dysfunction;
therefore, dose adjustment is not required based on these
factors.4 60 The clearance rate of drotrecogin alfa (activated) in
septic patients with underlying renal and liver failure is
unknown because these patients were excluded from the
phase 2 and 3 trials.

INDICATIONS FOR DROTRECOGIN ALFA
(ACTIVATED)
Drotrecogin alfa (activated) is indicated for the treatment of
highly selected adult patients with severe sepsis and evidence
of organ failure who have a high risk of death as measured by
a scoring system based on their general health and the sever-
ity of their illness (Acute Physiology and Chronic Health
Evaluation II [APACHE II] score of 25 or greater) (box 1) and
in whom there are no signs of active bleeding or conditions
that predispose to increased bleeding (box 2).61 The drug is
administered as a continuous intravenous infusion at a rate of
24 µg/kg/hour for 96 hours. All patients receiving the drug
should be monitored for signs and symptoms of bleeding and
for levels of haemoglobin, platelet count, and prothrombin
time/international normalised ratio during infusion. Unlike
heparin, the administration of drotrecogin alfa (activated)
may interfere with the assay used to measure activated partial

Box 1: Clinical settings and criteria for use of
drotrecogin alfa (activated)

• Adult and paediatric patients with meningococcal sepsis
and purpura fulminans.

• Adult patients (age >18 years) with documented source of
infection or a highly suspected source of infection, at least
three of the systemic inflammatory response criteria (fever
or hypothermia, tachycardia, tachypnoea, leucocytosis, or
leucopenia), and evidence of acute end organ dysfunction
including shock, severe hypoxaemia, oliguria, or acidosis.

• High likelihood of death from severe sepsis as estimated by
APACHE II score of 25 or greater.

• Absence of an increased risk of bleeding including severe
thrombocytopenia (platelet count <30 × 109/l), pro-
thrombin time/international normalised ratio >3.0, concur-
rent therapeutic heparin (>15 units/kg/hour), recent
(within six weeks) gastrointestinal bleeding, chronic liver
disease, organ transplant recipients, and conditions listed
in box 2.

Box 2: Contraindications to administration of
drotrecogin alfa (activated)

• Active internal bleeding.
• Recent haemorrhagic stroke (within three months).
• Severe head trauma (within two months).
• Recent intracranial or intraspinal surgery (within two

months).
• Intracranial neoplasm or mass lesion.
• Evidence of cerebral herniation.
• Presence of an epidural catheter.
• Trauma with an increased risk of life threatening bleeding.
• Hypersensitivity to drotrecogin alfa (activated) or any com-

ponent of the formulation.
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thromboplastin time; therefore, the activated partial thrombo-
plastin time cannot be used to monitor treatment with this
agent.

It is recommended that drug infusion be discontinued two
hours before undergoing an invasive surgical procedure or
procedures known to be associated with an increased risk of
bleeding.4 60 The drug may be resumed once adequate
haemostasis has been achieved but no earlier than 12 hours
after major surgery or highly invasive procedures or two hours
after uncomplicated less invasive procedures.

CLINICAL TRIALS OF DROTRECOGIN ALFA
(ACTIVATED)
Thirteen phase 1 studies were conducted with drotrecogin alfa
(activated), including eight studies in 110 healthy volunteers,
three in 30 patients with end stage renal disease, one in nine
patients with heterozygous protein C deficiency, and one study
of 35 adult and paediatric patients with purpura fulminans.4

These phase 1 studies demonstrated that drotrecogin alfa
(activated) was safe and well tolerated with predictable phar-
macokinetic and pharmacodynamic indices.

A double blind, randomised, placebo controlled, multi-
institutional phase 2 study involving 131 adult patients with
severe sepsis evaluated a range of doses (12, 18, 24, or 30
µg/kg/hour) of drotrecogin alfa (activated) administered as
continuous intravenous infusions for either 48 hours or 96
hours.22 Drotrecogin alfa (activated) was safe and well
tolerated and demonstrated a dose dependent reduction in
D-dimer (a marker of coagulation activation) and
interleukin-6 levels relative to placebo. Clinically significant
bleeding events occurred in only 3% of the patients, including
no occurrence of intracranial haemorrhage. Mortality rates
were similar in drotrecogin alfa (activated) and placebo
groups, but the study was underpowered to detect a mortality
benefit. Patients treated with the 24 µg/kg/hour infusion for 96
hours demonstrated significantly greater percent decreases in
D-dimer levels than placebo and low dose drotrecogin alfa
(activated) treated patients, thus this dose was chosen for the
phase 3 trial.

The phase 3 trial that resulted in the approval of drotrecogin
alfa (activated) was a randomised, double blind international
study involving 1690 adult patients with severe sepsis
conducted from July 1998 through June 2000.7 Entry criteria
included the presence of three or more signs of systemic
inflammation (fever or hypothermia, tachycardia, tachypnoea,
and leucocytosis, or leucopenia) and at least one sepsis
induced organ dysfunction present for no longer than 24
hours.5 Approximately 75% of the patients were in shock
and/or receiving mechanical ventilation at the time of initial
treatment. Approximately 90% of the patients in both the
drotrecogin alfa (activated) group and the placebo group
received appropriate antibiotics within 24 hours of the onset
of severe sepsis.62 Patients received a 96 hour infusion of 24
µg/kg/hour of drotrecogin alfa (activated) or placebo, started
within 48 hours of organ dysfunction. Patients with active
bleeding or conditions that predisposed to an increased risk of
bleeding (for example, platelet count <30 × 109/l, need for full
therapeutic anticoagulation, recent stroke, intracranial or spi-
nal surgery, and severe head trauma) and patients with
significant comorbid illnesses (for example, chronic renal fail-
ure requiring dialysis, liver cirrhosis, and immuno-
compromised patients) were excluded. Protein C deficiency
was present in approximately 90% of the patients in whom
levels were measured. Patients who received drotrecogin alfa
(activated) had a significantly lower 28 day mortality rate
compared with patients who received placebo (25% v 31%,
p=0.005). The 6% absolute reduction in mortality represented
a reduction in the relative risk of death of 19.4% (95%
confidence interval 6.6 to 30.5). Patients with the highest risk
of dying from sepsis at study entry (as determined by an

APACHE II score >25) who received drotrecogin alfa
(activated) had a higher survival rate than similarly treated
patients with a lower risk of death. Decreases in serum levels
of interleukin-6 were observed in the drotrecogin alfa
(activated) treated patients consistent with the anti-
inflammatory effect of activated protein C. There was also a
greater reduction in plasma D-dimer levels in patients who
received drotrecogin alfa (activated) as compared with the
patients who received placebo.

ADVERSE EFFECTS
The adverse effects of drotrecogin alfa (activated) are related
to the anticoagulant activity of the drug.7 22 Bleeding is the
major toxicity of drotrecogin alfa (activated). In the phase 3
study, serious bleeding events (defined as any life threatening
bleeding, intracranial haemorrhage, or bleeding requiring
more than three units of packed red cells/day on two consecu-
tive days), including four fatal haemorrhages, occurred in 30
patients (3.5%) treated with drotrecogin alfa (activated), and
in 17 patients (2%), including one fatal haemorrhage, with
placebo.7 Gastrointestinal and intra-abdominal bleeding were
the most common, and most serious bleeding occurred during
the infusion. Bleeding was not increased in patients who also
received subcutaneous heparin for the prevention of deep vein
thrombosis. As of September 2002, drotrecogin alfa (acti-
vated) has been administered to 2786 patients (adult and
paediatric) with severe sepsis in controlled and open label
studies.63 Intracranial haemorrhage has occurred in 13 of the
2786 patients accounting for a current rate of 0.5%.63 Approxi-
mately 70% of the intracranial haemorrhages occurred in
patients with platelet counts <30 × 109/l, meningitis, or both.

The contraindications to drotrecogin alfa (activated) are
shown in box 2. Treatment of haemorrhagic complications
during infusion of drotrecogin alfa (activated) is supportive,
including immediate discontinuation of the infusion and
administration of blood products. There is no known
antidote.59 60

There has been minimal immunogenicity reported with
drotrecogin alfa (activated).7 22 One patient in the phase 2
study developed antibodies to drotrecogin alfa (activated)
without clinical sequelae. Similarly, one patient in the phase 3
study who developed antibodies to the drug had superficial
and deep venous thrombi during the study and died of multi-
organ failure 36 days after treatment. It is important to note
that the true incidence of antibody formation in patients
receiving drotrecogin alfa (activated) has not been adequately
determined because of several problems related to the
sensitivity, specificity, background (signal to noise ratio), and
quantification of the antibody detection assays used in the
phase 2 and 3 trials.4

There have been no formal drug interaction studies with
drotrecogin alfa (activated) conducted to date. Close monitor-
ing should be undertaken in patients on drotrecogin alfa
(activated) therapy who may also be receiving agents that
affect the coagulation system including unfractionated or low
molecular weight heparins, antiplatelet agents, non-steroidal
anti-inflammatory drugs, and warfarin. In the phase 3 study,
approximately two thirds of the patients received prophylactic
low dose heparin and patients receiving up to 650 mg/day of
acetylsalicylic acid were also enrolled.7

UNANSWERED QUESTIONS
The phase 3 study of drotrecogin alfa (activated) for severe
sepsis had several limitations, including the enrollment of a
highly selected patient population with no increased risk of
bleeding and the lack of information on outcome measures
other than 28 day mortality, such as survival in the hospital,
time on the ventilator, and length of stay in the intensive care
unit. Since its approval, many questions have been raised
regarding the appropriate use of drotrecogin alfa (activated).
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How will the high risk of death be determined to justify the
administration of drotrecogin alfa (activated) in septic
patients? General prognostic scoring systems such as the
APACHE II are infrequently used by intensive care practition-
ers; thus, there is a huge problem with operationalising the
use of APACHE II in clinical practice. Clearly septic patients
with two or more organ failures and/or requiring high dose
vasopressor support identify a high risk group that may ben-
efit from the drug, regardless of their APACHE II scores.

Can other groups of patients, such as those with active hae-
matological malignancy or those undergoing solid organ or
haematopoietic stem cell transplantation (HSCT) who develop
severe sepsis, benefit from drotrecogin alfa (activated) despite
the associated increased risks of bleeding related to thrombo-
cytopenia and/or coagulopathy? Interestingly, patients under-
going HSCT develop a hypercoagulable state characterised by
deficiencies in circulating protein C and antithrombin III and
increases in interleukin-6 levels, both of which are associated
with development of organ dysfunction and a negative
outcome.64 65 It is possible that the low levels of activated pro-
tein C and increased levels of interleukin-6 in patients under-
going HSCT predispose these patients to complications of
severe sepsis and multiorgan failure; thus, treatment with
drotrecogin alfa (activated) may provide potential clinical
benefit. However, it is not known whether drotrecogin alfa
(activated) will adversely affect the transplant outcome.

Would a longer infusion period (for example, seven days) be
even more beneficial in patients with severe sepsis who
continue to demonstrate circulatory shock or signs of organ
hypoperfusion? In the phase 3 trial, D-dimer levels remained
elevated after the 96 hour infusion of drotrecogin alfa
(activated) suggesting a longer infusion period may be
warranted for selected patients.

Approximately 30% of the patients enrolled in the phase 3
study received concomitant corticosteroids.4 An analysis of
this subgroup revealed that the mortality rate was lower in
patients who received drotrecogin alfa (activated) than
placebo whether or not the patients received corticosteroids at
baseline or during the infusion period. In light of a recent
multicentre study that showed improved outcomes in patients
with septic shock treated with low dose corticosteroids,66 fur-
ther studies will be necessary to evaluate the interaction
between drotrecogin alfa (activated) and corticosteroids in
severe sepsis.

Drotrecogin alfa (activated) will likely be combined in
selected patients with other novel antisepsis agents that are
currently in development or undergoing phase 2 or 3 trials
such as secretory phospholipase A2 inhibitor, platelet activat-
ing factor acetylhydrolase, and pyridoxylated haemoglobin
polyoxyethylene.67 Without the knowledge of how these
agents may interact when administered in combination, how
will investigators differentiate between the additive versus
antagonistic effects from such combinations?

Finally, given the increased risk of serious bleeding and the
high cost of treatment (approximately $8000 for a 96 hour
infusion in a 70 kg adult),68 clearly drotrecogin alfa (activated)
should be reserved at this time for the most acutely ill patients
with severe sepsis who meet the criteria that were used in the
phase 3 trial. The decision to use this agent in patient
subgroups that were not represented in the phase 3 trial
should be undertaken on an individualised basis, meticulously
balancing the potential for clinical benefit against the
increased risk of bleeding.67

Padkin et al estimated that approximately 10 000 patients a
year might be eligible to receive drotrecogin alfa (activated) in
the United Kingdom.69 The same authors project that if the
drug were to cost between £3000 and £5000 per course of
treatment, the total potential cost could reach £30m to £50m
annually. Clearly, funding for this agent will have to be
addressed individually by the different healthcare systems in
the United Kingdom and throughout Europe.

A cost effectiveness study of drotrecogin alfa (activated) as
compared with conventional care for patients with severe sep-
sis has recently been published. Manns et al reported that
drotrecogin alfa (activated) was relatively cost effective when
used in patients with severe sepsis, greater severity of illness,
and a reasonable life expectancy if they survive the episode of
sepsis.70

CONCLUSIONS
Drotrecogin alfa (activated), in addition to current standard
therapy, has been demonstrated to be efficacious in highly
selected patients with severe sepsis and septic shock but is
associated with an increased risk of bleeding. Trials of drotrec-
ogin alfa (activated) are ongoing in patients with severe sep-
sis who have a lower risk of death and in paediatric patients
with severe sepsis. It is anticipated that additional trials will be
conducted in other patient populations, including cancer
patients with neutropenic sepsis and patients undergoing
solid organ or haematopoietic stem cell transplantation who
develop severe sepsis. The successful results with the use of
drotrecogin alfa (activated) in severe sepsis has come with a
better understanding of the genetic, molecular, and cellular
mechanisms involved in severe sepsis. Ultimately, greater
strides in human genomics and molecular biology will pave
the way for more targeted treatment strategies for this highly
complex and lethal syndrome.
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