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Abstract Objective: Ten years ago
8.4% of patients in French intensive
care units (ICUs) were found to have
severe sepsis or shock and 56% died
in the hospital. As novel therapies for
severe sepsis are emerging, updated
epidemiological information is re-
quired. Design and setting: An in-
ception cohort study conducted in
206 ICUs of randomly selected hos-
pitals over a 2-week period in 2001,
including all patients meeting criteria
for clinically or microbiologically
documented severe sepsis (with �1
organ dysfunction). Measurements
and results: Among 3738 admissions,
546 (14.6%) patients experienced
severe sepsis or shock, of which 30%
were ICU-acquired. The median age
of patients was 65 years, and 54.1%
had at least one chronic organ system
dysfunction. The median (range)
Simplified Acute Physiology Score
(SAPS II) and Sequential Organ
Failure Assessment (SOFA) at onset
of severe sepsis were 48 (2–129) and
9 (1–24), respectively. Mortality was
35% at 30 days; at 2 months the
mortality rate was 41.9%, and 11.4%
of patients remained hospitalized.
The median (range) hospital stay was
25 (0–112) days in survivors and 7
(0–90) days in non-survivors.
Chronic liver and heart failure, acute

renal failure and shock, SAPS II at
onset of severe sepsis and 24-h total
SOFA scores were the independent
risk factors most strongly associated
with death. Conclusions: Although
the attack rate of severe sepsis in
French ICUs appears to have in-
creased over the past decade, its
associated mortality has decreased,
suggesting improved management of
patients. Severe sepsis incurs consid-
erable resources use, and implemen-
tation of effective management stra-
tegies and continued research efforts
are needed.

Keywords Sepsis · Cohort studies ·
Epidemiology · Prognosis · Organ
failure
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Introduction

Severe sepsis is a systemic inflammatory syndrome
associated with infection and acute organ dysfunction,
hypoperfusion or hypotension [1]. The attack rate of
severe sepsis in intensive care units (ICUs), ranging
between 5% and 19% [2, 3, 4, 5, 6, 7, 8, 9], appears to be
increasing [3, 10]. Severe sepsis is the first cause of
mortality in non-coronary ICUs [7, 10], with associated
mortality rates ranging from 20 to 65% [2, 3, 4, 5, 6, 7, 8,
10, 11, 12, 13, 14]. In the United States it is responsible
for as many annual deaths as acute myocardial infarction
[11].

The few available large epidemiological studies on
severe sepsis are heterogeneous with regard to patients
and ICU characteristics, and few provide a clear picture of
the evolution of the condition over time [2, 3, 4, 5, 6, 7,
11, 12, 13]. Yet, such studies are important to increase our
knowledge on the pathophysiology of severe sepsis, to
improve the design of clinical trials and better assess the
potential benefit of therapies. In 1993, we performed a
large epidemiological study of patients with severe sepsis
in French ICUs [4, 15]. Since then, the epidemiology of
severe sepsis may have changed, particularly as a con-
sequence of the increasing use of invasive procedures,
and the growing number of aged and immunocompro-
mised patients, both resulting in an increased risk of
infection [3, 16]. On the other hand, technologies used in
the ICU have evolved and progress has also occurred in
the management of patients. As new adjuvant therapies
for severe sepsis and shock are emerging [17, 18],
updated epidemiological information is required.

To examine the current epidemiology of severe sepsis
in French ICUs, in 2001 we performed a nationwide,
prospective, multicenter survey evaluating the attack rate
and characteristics of severe sepsis in a large and
representative unselected patient population hospitalized
in ICUs over two consecutive weeks. We also determined
risk factors for death and investigated the relative
contribution to hospital death of underlying conditions,
acute physiologic alterations and organ failures.

Methods

The study was a national, prospective, multicenter survey of
patients admitted to French ICUs over 2 weeks in 2001 (November
19 to December 2, 2001), before the licensing of drotrecogin alpha
(activated) in France. All patients with severe sepsis present on
admission or occurring during the ICU stay were included in the
cohort and followed up until hospital discharge or 2 months after
inclusion, whichever occurred first.

Intensive care unit registry

A registry of adult ICUs in French public and semi-private hospitals
was generated by cross-checking the national hospital registry of

the French central health agency (Direction G�n�rale de la Sant�)
and the two major associations of intensive care physicians (Soci�t�
de R�animation de Langue Fran�aise and Soci�t� Fran�aise
d’Anesth�sie et de R�animation). Nearly 500 ICUs were identified
in 12 regions of comparable population, of which 300 (60%) ICUs,
stratified by region, were randomly selected and invited to
participate in the study.

Data collection

Severe sepsis or shock was defined according to the American
College of Chest Physicians/Society of Critical Care Medicine
Conference criteria (i.e. suspected or documented infection asso-
ciated with at least one organ dysfunction) [1]. For patients
included in the cohort, we recorded their demographic character-
istics, ICU admission characteristics, the presence of co-morbidities
and overall severity of pre-existing underlying disease, if any,
according to McCabe’s classification [19]. The severity of acute
illness was assessed using the Simplified Acute Physiology Score
(SAPS II) [20] at ICU admission and onset of severe sepsis, and the
Sequential Organ Failure Assessment (SOFA) [21] score within 24
hours of onset of severe sepsis (see the ESM for details). For the
purpose of analysis, individual organ dysfunction was defined as a
score higher than 0 and organ failure as a score of 3 or more; septic
shock was considered present when the cardiovascular dysfunction
score was 3 or more. We also recorded the type of documentation
of infection (clinically or microbiologically documented), its mode
of acquisition and source, and category of microorganism involved.

Data evaluation and quality control

Data were collected in each ICU by experienced physicians using
standardized forms and entered in a computer program. The
program included reliability checks based on ranges for physio-
logical and biological data, and logical checks for inconsistencies
and missing data. Members of the EPISEPSIS steering committee
reviewed, prior to data entry, all forms from patients in whom the
diagnosis of severe sepsis was equivocal. In addition, data accuracy
was checked against original charts for all case report forms from a
random sample of 5% participating units.

Statistical analysis

Data analysis and calculations were performed with SAS statistical
software (version 8.02, SAS Institute, Cary, NC). A number of
variables were assessed as potential risk factors for death in patients
with severe sepsis with use of the chi-square or the Mann-Whitney
test. Variables associated with death at a p level less than 0.15 were
entered in a Cox’s multivariable stepwise logistic regression model,
with time to hospital death as the dependent variable. Variables
remaining significantly associated with death at the p =0.05 or less
level in the multivariable analyses were retained as independent
risk factors in the final models and their odds ratio (OR) estimates
with 95% confidence intervals were calculated. Variables entered
in the multivariable analyses included: age, sex, co-morbidity, the
McCabe class, the SAPS II score at ICU admission and at onset of
severe sepsis, type of documentation, site and origin of acquisition
of infection, and SOFA score at 24 h after the onset of the severe
sepsis (total score as well as score for each organ system). Two
multivariable analyses were performed, one including all variables
selected at a p less than 0.15 level in bivariate analyses, and one
omitting the McCabe classification and the total SOFA score, to
examine the individual role of each specific chronic or acute organ
dysfunction.
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Results

Participating intensive care units

Among the 300 ICUs invited, 213 (71.0%) agreed to
participate in the study. However, seven ICUs were
excluded from the analysis due to missing forms, leaving
206 (68.7%) ICUs analyzed. During the quality control
procedure, 8.5% of all severe sepsis forms were checked,
and missing or incorrect data represented 6.2%. The ICUs
were in university and/or regional hospitals (n=95;
46.1%), general hospitals (n=97; 47.1%) or semi-private
hospitals (n=14; 6.8%). A majority (77.2%) of ICUs were
in large (>400 beds) hospitals. There were 125 (60.7%)
mixed medico-surgical ICUs, 49 (23.8%) surgical and 32
(15.5%) medical ICUs. Nineteen units (9.2%) had 6 beds
or less, 145 (70.4%) had between 7 and 15 beds, and 42
(20.4%) had more than 15 beds.

Occurrence of severe sepsis

During the 2-week study period, 3738 patients were
screened for severe sepsis and 621 (16.6%) were identi-
fied as having a first episode of clinically suspected
severe sepsis. Clinically or microbiologically documented
infection was recorded in 546 (87.9%) of them, giving an
overall rate of “documented “ severe sepsis of 14.6%
(546/3738). Severe sepsis was identified on ICU admis-
sion in 382 (70.0%) patients. In the remaining 164
(30.0%) patients, severe sepsis occurred 3 or more
(median, 5) days after ICU admission and was classified
as ICU-acquired.

The attack rate of severe sepsis was higher in univer-
sity and/or regional (307/2,009 ICU admissions; 15.3%)
and general hospitals (214/1435; 14.9%) than in semi-
private hospitals (25/294; 8.5%, p=0.008), and in ICUs
housed in large (>400 beds) than in smaller (�400 beds)
hospitals (461/3,000; 15.4% versus 76/655; 11.6%, re-
spectively; p=0.016). However, the number of beds per
ICU did not influence the rate of severe sepsis. The attack
rate of severe sepsis was higher in patients admitted to a
medical (131/760; 17.2%) or medico-surgical (294/1,959;
15.0%) ICU than in those admitted to a surgical ICU
(121/1,019; 11.9%; p=0.005).

Extrapolating our findings to France (59.6 million
population), after adjustment for the type of hospital and
ICU, the yearly attack rate of severe sepsis in French
ICUs was estimated at 0.95 episodes per 1000 inhabitants
and the total annual number of episodes in ICUs at
56,540.

Characteristics of patients with severe sepsis

There were twice as many men as women with severe
sepsis; the median age of patients was 65 years (Table 1).
The majority of patients had a medical admission
(57.4%); more than half (54.1%) had at least one co-
morbidity, notably immunodepression (22.7%). A rapidly
or ultimately fatal underlying disease was recorded in
9.8% and 29.9% of patients, respectively. The median
(range) SAPS II and SOFA scores recorded within 24 h of
the onset of severe sepsis were 48 (2–129) and 9 (1–24),
respectively. Respiratory and cardiovascular failure (i.e.
shock) occurred within 24 h of admission in 56.9% and
55.8% of patients, respectively (Table 2); neurological

Table 1 Clinical characteristics of 546 patients with documented
severe sepsis

Clinical characteristic
Age, median (range), years 65 (16–93)
Men/women, n 365/181
Occurrence of sepsis, n (%)

At ICU admission 427 (78.2)
ICU-acquired 119 (21.8)

Time between ICU admission and severe sepsis,
days (range)*

5 (1–314)

Admission category, n (%)a

Medical 311 (57.4)
Unscheduled surgery 162 (29.9)
Scheduled surgery 40 (7.4)
Trauma 29 (5.4)

Transfer from, n (%)b

Emergency room 197 (36.3)
Medical ward 151 (27.8)
Surgical ward 109 (20.1)
Operating/recovery room 61 (11.2)
Another ICU 25 (4.6)

Co-morbidities, n (%)
Immunodepression 124 (22.7)

Metastatic cancer 41 (7.5)
Hematological malignancy 29 (5.3)
Acquired immunodeficiency syndrome 10 (1.8)
Other causes 44 (8.1)

Chronic respiratory insufficiency 91 (16.7)
Chronic heart failure 71 (13.0)
Type I diabetes 39 (7.1)
Chronic liver insufficiency 34 (6.2)
Chronic renal insufficiency 24 (4.4)

Number of co-morbidities, n (%)
None 251 (46.0)
One 221 (40.5)
Two or more 74 (13.6)

Severity of underlying disease, n (%)c

No underlying disease 146 (27.0)
Non-fatal 180 (33.3)
Ultimately fatal 162 (29.9)
Rapidly fatal 53 (9.8)

SAPS II score at ICU admission, median (range)d 47 (2–124)
SAPS II score at onset of severe sepsis, median
(range)

48 (2–124)

Total SOFA score 24 h after onset of severe
sepsis, median (range)d

9 (1–24)

* In patients with ICU-acquired sepsis (n=164)
a n=542; bn=543; cn=541; dn=544
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(29.9%), renal (20.9%), hematological (11.6%) and liver
(6.3%) failure were less common. Infection was identified
clinically or microbiologically in 37.9% and 62.1% of
patients, respectively. The characteristics of infection are
reported in the electronic supplementary material (see
ESM, Table S1)

Outcome of patients

The outcome of patients with severe sepsis is shown in
Table 3 and Fig. 1. The 30-day mortality rate was 35%
(Fig. 1); at 2 months after inclusion, 46.7% of the patients
had been discharged alive, 41.9% had died in the hospital
and 11.4% were still hospitalized. The outcome of
patients was comparable regardless of whether sepsis
was acquired in hospital or in the ICU. Mortality was
highest in patients admitted for medical-related reasons
(44.4%) and lowest in those admitted for trauma (31.0%).
Similarly, mortality was highest (53.0%) in patients
transferred from hospital wards. The overall median
(range) length of ICU stay from onset of severe sepsis was
11 (0–90) days; in survivors, the median duration of ICU
and hospital stay was, respectively, 12 (range: 0–80) and
25 (0–112) days. The median duration from the diagnosis
of severe sepsis to death was 7 (0–90) days.

Risk factors for death in patients with severe sepsis

In bivariate analyses, increasing age (p<0.0001), conges-
tive heart failure (p=0.0002) and chronic liver insuffi-
ciency (p=0.002) were significantly associated with death
(Table 4). Both severity of acute illness scores (SAPS II
and total SOFA score) at onset of severe sepsis were
associated with death (p<0.0001). Dysfunction of each of
the six organ systems included in the SOFA score were
also strongly associated with mortality, with a p value
ranging from less than 0.0001 (renal, cardiac or neuro-
logical failure) to less than 0.001 (respiratory or hema-
tological failure) and 0.013 (hepatic failure). In contrast,
the type of documentation, mode of acquisition or source
of infection did not influence mortality (p=0.7 and p=0.9,
respectively).

Multivariable analyses confirmed that the three scores
assessing the severity of acute or chronic illness were
independent risk factors for death (Table 5, model 1). In
addition to the acute physiology scores [20, 21], the
McCabe classification [19] remained strongly associated
with the risk of hospital death. As compared with having
no underlying disease, an ultimately or rapidly fatal
underlying disease was associated with a significantly
(p<0.001) higher risk of death (OR 2.79 [95 CI 1.6–4.87]
and 2.65 [95% CI, 1.19–5.88], respectively). When
omitting the McCabe classification from the analysis
and substituting each of the acute organ failures (defined

Table 2 Organ dysfunction/
failures recorded along time in
546 patients with severe sepsis

Day of study 24 h 72 h 7 days 14 days

Discharged alive, totala 0 10 73 165
Deaths, total 3 73 111 151
Missing data 2 9 24 32
Number of patients remaining analyzed
on study day

541 454 338 198

Organ dysfunction/failure, n (%)b

Respiratory
Dysfunction 502 (92.8) 398 (87.0) 286 (84.6) 166 (83.8)
Failure 308 (56.9) 192 (42.3) 119 (35.2) 53 (26.8)

Cardiovascular
Dysfunction 420 (77.6) 288 (63.4) 146 (43.2) 68 (34.3)
Failure 302 (55.8) 213 (46.9) 107 (31.6) 42 (21.2)

Neurological
Dysfunction 443 (81.9) 329 (72.4) 240 (71) 142 (71.7)
Failure 162 (29.9) 105 (23.1) 65 (19.2) 31 (15.6)

Renal
Dysfunction 371 (68.6) 254 (55.9) 156 (46.2) 85 (42.9)
Failure 113 (20.9) 72 (15.9) 41 (12.1) 28 (14.1)

Hematological
Dysfunction 247 (45.7) 201 (44.3) 102 (30.2) 35 (17.7)
Failure 63 (11.6) 63 (13.9) 29 (8.6) 12 (6.1)

Hepatic
Dysfunction 252 (46.6) 195 (43.0) 123 (36.4) 67 (33.8)
Failure 34 (6.3) 34 (7.5) 29 (8.6) 14 (7.0)

Mean SOFA score (SD) 9.7 (4.2) 8.3 (4.5) 6.4 (4.4) 5.3 (3.9)

a The cumulative number of patients being discharged or having died from onset of sepsis to the day of
study is shown in rows.
b Percentages are given relative to the actual number of patients evaluated on each day. For each organ
system, dysfunction is defined as a SOFA score greater than 0 and failure as a score of 3 or more.
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as a SOFA score of 3 or more) for the total SOFA score
(Table 5, model 2), chronic liver and heart failure
emerged as independent risk factors for death, as well
as acute renal failure and cardiovascular failure (i.e.
shock), while the SAPS II score at 24 h of severe sepsis
was retained in the model.

Finally, we examined separately the relative contribu-
tion of each acute organ failure to hospital mortality,
independently of other risk factors. In this analysis, the
acute organ failures most strongly associated with out-
come were, in decreasing order of importance, renal
failure (OR 3.1; 95% CI 1.98–4.94, p<0.0001), shock (OR
2.4; 1.65–3.55, p<0.0001), coma (OR 2.1; 1.44–3.22,
p=0.0002), and respiratory failure (OR 1.5; 1.03–2.23,
p=0.03). The two remaining organ failures included in the
SOFA score (i.e. respiratory and hematological failures)

were not retained in the analysis, after adjustment for
other organ failures. Examining outcome of patients as a
function of the evolution of organ failures within the first
72 h of onset of severe sepsis (Table 2), we found that the
persistence or development of coma (OR 2.56 and 5.7,
respectively), renal failure (OR 2.9 and 4.1), liver failure
(OR 2.9 and 3.2) and shock (OR 2.4 and 2.6) were most
strongly associated with outcome.

Discussion

Compared with our previous studies performed in 1993,
which used the same definition of severe sepsis [4, 15],
data from this study suggest a 75% increase in the attack
rate of severe sepsis in ICU patients over the past decade

Table 3 Admission character-
istics and two-month outcome
of 546 patients with severe
sepsis

Hospital survivors Still in hospital
at 2 months

Hospital death p valuea

Number (%) patients 255 (46.7) 62 (11.4) 229 (41.9)
Onset of severe sepsis 0.47

- at admission to ICU 206 (48.2) 43 (10.1) 178 (41.7)
- acquired in ICU 49 (41.2) 19 (16.0) 51 (42.9)

ICU stay from diagnosis of
severe sepsis, median (range),
days

12 (0–80) 15 (1–78) 7 (0–90) 0.035

Admission categorya 0.52
- Medical 141 (45.3) 32 (10.3) 138 (44.4)
- Unscheduled surgery 75 (46.3) 20 (12.3) 67 (41.4)
- Scheduled surgery 21 (52.5) 4 (10.0) 15 (37.5)
- Trauma 16 (55.2) 4 (13.8) 9 (31.0)

Transfer fromb 0.051
- Emergency room 99 (50.3) 20 (10.2) 78 (39.6)
- Medicine 57 (37.7) 14 (9.3) 80 (53.0)
- Surgery 55 (50.5) 17 (15.6) 37 (33.9)
- Operating/recovery room 30 (49.2) 6 (9.8) 25 (41.0)
- Other ICU 11 (44.0) 5 (20.0) 9 (36.0)

Data are shown as number (%) of patients, unless otherwise stated.
a p value for comparison between hospital survivors and non-survivors
a n=542; bn=543

Fig. 1 Probability of death
along time after onset of severe
sepsis (whole cohort, solid line)
and segregated for patients with
(lower broken line) or without
(upper broken line) cardiovas-
cular failure (i.e. septic shock)
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(from 8.4% and 6.3% for clinically or microbiologically
documented severe sepsis to 14.6% and 9.0%). This
increase is comparable to the 8.7% annual increase in
sepsis rate found in a recent analysis of the discharge
diagnoses from 1979 to 2000 in a large sample of US
hospitals [10]. Improved care of the elderly and of
immunocompromised patients, plus the widespread use of
invasive devices, have all probably contributed to this
increasing rate [3, 16]. As shown previously [4], the rate
of severe sepsis differed according to the hospital size,

which may reflect the fact that patients at higher risk are
preferentially hospitalized in large hospitals.

The 42% hospital mortality rate recorded in this study
is similar to that reported recently from the European
Sepsis Database (40%) [2, 14], and is substantially lower
than the 59% corresponding rate recorded in our previous
study [4]. These results tend to confirm that mortality
associated with severe sepsis has decreased over the past
decade, as also recently reported from a large investiga-
tion in the USA [10]. A recent review of studies published
from 1958 to 1997 also found a reduction in mortality

Table 4 Outcome of 546 pa-
tients with severe sepsis, ac-
cording to patients’ clinical
characteristics (bivariate analy-
sis)

Death Survival p valuea

Age, median (range), years 70 (18–93) 61 (16–92) <0.001
Gender 0.99

- Male, n (%) 153 (41.9) 212 (58.1)
- Female, n (%) 76 (42.0) 105 (58.0)

Immunocompromised status, n (%) 58 (49.2) 60 (50.8) 0.07
Chronic respiratory disease, n (%) 46 (50.5) 45 (49.5) 0.07
Congestive heart failure, n (%) 44 (62.0) 27 (38.0) 0.002
Type I diabetes 19 (48.7) 20 (51.3) 0.37
Chronic liver insufficiency 23 (67.6) 11 (32.4) 0.002
Chronic renal insufficiency 14 (58.3) 10 (41.7) 0.10
McCabe’s classification, n (%) <0.001

No underlying disease affecting prognosis 39 (26.7) 107 (73.3)
Non-fatal disease 66 (36.7) 114 (63.3)
Ultimately fatal (<5 years) 88 (54.3) 74 (45.7)
Rapidly fatal (<1 year) 34 (64.2) 19 (35.8)

SAPS II score at onset of severe sepsis, median (range) 60 (21–121) 42 (2–124) <0.0001
Total SOFA score 24 h after the onset of severe sepsis,
median (range)

12 (1–24) 7 (1–19) <0.0001

a Mann-Whitney test for continuous variables and chi-square test for dichotomous variables

Table 5 Risk factors for hospi-
tal death in 546 patients with
severe sepsis (multivariable
analyses)

Odds ratio estimates 95% confidence interval p value

Model 1a

McCabe’s risk class 0.0003
No underlying disease affecting

prognosis
1 - -

Non-fatal disease 1.20 0.69–2.09
Ultimately fatal (<5 years) 2.79 1.60–4.87
Rapidly fatal (<1 year) 2.65 1.19–5.88

Total SOFA score 24 h after the
onset of severe sepsis (per point)

1.16 1.09–1.24 <0.0001

SAPS II score at onset of severe
sepsis (per point)

1.04 1.02–1.05 <0.0001

Model 2b

Chronic liver failure 3.5 1.47–8.34 0.005
Chronic heart failure 2.27 1.26–4.08 0.0006
Cardiovascular failure 1.62 1.06–2.48 0.025
Acute renal failure 1.69 1.01–2.82 0.043
SAPS II score at onset of severe
sepsis (per point)

1.05 1.04–1.06 <0.0001

a Model 1 included all variables found associated to hospital death in bivariate analyses, i.e. age,
gender, McCabe’s class, co-morbidities, SAPS II score at ICU admission and at onset of severe sepsis,
characteristics of infection (site and mode of acquisition), SOFA score at 24 h of onset of severe sepsis
(total score and individual score for each of the neurological, respiratory, cardiovascular, renal,
hematological and liver organ failures).
b Variables included in the second model: same as in model 1, after excluding McCabe’s classification
and total SOFA score
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from septic shock [22]. The mean age of patients was
comparable in our two studies. Although a larger propor-
tion of patients (67%) in this study were male, gender did
not influence outcome, a finding supported by another
study specifically addressing this issue [8]. The appar-
ently lower mortality rate we recorded in 2001 is due in
part to a lower severity of disease, as reflected by the
mean (€ SD) SAPS II score at onset of sepsis (56€18 in
the 1993 study versus 51€20 in this study). However, this
difference in severity score would account for an expected
decrease in mortality of only 11%; the decreasing
mortality rate in the past decade is also likely related to
increased awareness and a better detection of the syn-
drome leading to earlier intervention [23], and to an
improved overall therapeutic management of patients.

An important finding from our study is that almost
12% of patients remained hospitalized at 2 months after
sepsis. Their median length of ICU stay was 11 days
overall and the mean (SD) and median (range) hospital
stay in survivors were 16.2 (18) and 25 (0–112) days,
respectively. Other studies have also documented a
protracted hospital stay in a substantial proportion of
patients with severe sepsis [4, 7, 11, 14]. For example, in
our previous survey, 16% of patients were still in hospital
30 days after the occurrence of sepsis [4]. In the
PROWESS trial, more than 40% of the patients were
still in hospital at 28 days [18]. Therefore, follow-up in
sepsis trials should be extended longer, up to 3 months, to
capture the overall pattern of hospital outcome of patients
[24].

Infection was documented in nearly 90% of the cases
with suspected severe sepsis, similarly to our previous
survey [4]. However, the rate of microbiologically doc-
umented infection was about 10% lower (from 70.5% to
62.1%), possibly reflecting a larger and earlier use of
empiric antimicrobial therapy prior to sampling. Our
results also confirm that gram-positive organisms cur-
rently account for a majority of the infections [10, 22].
The prevalence of nosocomial infection appeared com-
parable to our previous data (51.6% versus 49.5% in the
present study [4]), and pulmonary infection was con-
firmed as the most important source of severe sepsis in
the ICU. However, the characteristics of infection had no
significant impact on prognosis [4].

Since the recent licensing of activated (recombinant)
protein C, a novel therapy for sepsis, has been associated
to severity of disease [18, 25], it is important to determine
predictors of outcome and the relative contribution of
various indices used for grading severity to help charac-
terize patients who might benefit from such therapy. We
therefore examined a number of potential predictors of
death, including severity scores and organ failures. We
confirmed the prognostic value of the SAPS II score, a
robust general severity index predicting the risk of death
in critically ill patients [20]. As previously noted by
others [26, 27], this score had a greater prognostic value

when measured at the onset of severe sepsis than when
measured at ICU admission, highlighting the importance
of the timing of assessment of severity scores in sepsis.

The SOFA score, which characterizes the degree of
dysfunction/failure by organ system, was primarily de-
signed to describe morbidity [21, 28]. However, higher
values of this organ dysfunction score remained as a
strong independent risk factor of mortality, even after
adjustment for the SAPS II score. A similar finding was
recently described in critically ill patients [29]. Therefore,
both a general severity index and an organ dysfunction
score should be measured at inclusion of patients in sepsis
studies, and they can be used for stratification of patients
and for adjustment when assessing outcome.

We also examined the relative contribution of each
organ dysfunction to outcome in a separate analysis
omitting the global SOFA score (Table 5). Whereas
respiratory failure was the most common organ failure
recorded in our cohort, this variable was not a major
predictor of death, possibly reflecting improved manage-
ment of mechanical ventilation in this population. Con-
versely, renal failure had the largest influence on out-
come, followed by cardiovascular failure (i.e. shock) and
coma. The combination of shock and renal failure thus
appears associated with the highest risk of mortality in
patients with severe sepsis. Of note, liver failure, which
usually develops at a later stage in severe sepsis, was
associated with outcome when organ failures were as-
sessed at 72 h.

Despite the large influence on outcome of patients of
the general severity scores, other variables reflecting
underlying conditions retained prognostic significance
after adjustment for these scores. As previously empha-
sized, the McCabe classification was strongly associated
with the risk of mortality [4, 30]. However, this index
may have poor inter-observer reproducibility and has not
been widely used in sepsis trials, despite its simplicity
[29]. Among major co-morbidities, chronic liver insuffi-
ciency and congestive heart failure appear as the most
strongly associated with the risk of death, since these two
variables were selected after omitting the global severity
of underlying disease classification from the analysis
(Table 5). Similar findings were reported from the
analysis of the European Sepsis Database [14]. Therefore,
when performing stratification or risk adjustments in
outcome analyses of sepsis studies, such as performed in
the PROWESS trial [18, 31], investigators may be willing
to substitute these two variables for the McCabe classi-
fication.

These results also confirm the sub-optimal perfor-
mance of general, non-disease-specific severity scores in
a selected patient population, thus providing a rationale
for customizing prognostic models in sepsis [12, 32]. In
addition to the above-mentioned variables, other factors
not measured in our study may have some influence on
outcome in patients with severe sepsis and help refine
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