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0 Epidemiology (countries and settings)
-USA
-Europe
-Italy
0 Pathogenesis and definition:
-SIRS
-Sepsis
-Severe sepsis
-Septic shock
O International Guidelines (2008):
Management topics (for severe sepsis and septic shock)
Supportive therapy topics
0 Optimizing management of severe sepsis and septic shock
-Resuscitation bundle
-Management bundle
0 Conclusions
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The NEW ENGLAND JOURENAL s MEDICINE

ORIGINAL ARTICLE

The Epidemiology of Sepsis in the United States
- USA: 10.319.418 cases of from 1979 I'_hI'Ollgh 2000

sepsis (1.3% di tutte le

ospedalizzazioni) Greg S. Martin, M.D., David M. Mannino, M.D., Stephanie Eaton, M.D.,

and Marc Moss, M.D.

M Engl | Med 2003;348:1546-54.

Feature Articles

Epidemiology of severe sepsis in the United States: Analysis of
incidence, outcome, and associated costs of care

Derek C. Angus, MD, MPH, FCCM; Walter T. Linde-Zwirble; Jeffrey Lidicker, MA; Gilles Clermont, MD;
Joseph Carcillo, MD; Michael R. Pinsky, MD, FCCM

Crit Cars Med 2001 Vol. 29, No. 7 - USA: 192.980 cases of sepsis in 1995
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More than 18 million cases of sepsis occur worldwide each year.
That is equivalent to the combined population of Denmark,
Finland, Ireland, and Norway.

Sepsis kills some 1.400 people worldwide every day.

Severe sepsis is the leading cause of death in the non-coronary
ICU. About one-third of the 750.000 new cases (accounting for 2.1
to 4.3% of hospitalization and 11% of all admission to the ICU) that
occur in USA each year are fatal.

The mortality rates associated with sepsis are extremely high:
30-50% for severe sepsis, 50-60% for septic shock, 80% for MODS.

Factors that are consistently associated with increased mortality
In septic patients include advanced age, comorbid conditions, and
clinical evidence of organ dysfunction.

M Engl | Med 2003;348:1546-54.
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The incidence of sepsis
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between 1979 and 2000 8 —— Men

v -= YWomen
(from 83 cases to 240 -
cases per year per g
100.000 population): ig 2004
8.7%/anno. = g

3

& o

‘_EE' 100-

'*FE,

H

|£ 0

T T T T T T T T T T T |
1979 1981 1983 1985 1927 1989 1991 1993 1995 1997 1999 2001

Increasingly elderly population, increased Figure 1. Population-Adjusted Incidence of Sepsis, According to Sex, 1979-2000.
performance of invasive procedures and Points represent the annual incidence rate, and I bars the standard error.
organ transplantation, increased use of
immunosuppressive agents and
chemotherapy, increased use of
indwelling lines and devices, an increase
in chronic diseases such as end stage
renal disease and HIV, and increasing
microbial resistance.

N Engl | Med 2003;348:1546-54.



The incidence increase
exponentially with age
(more than half of
severe septic patients
were > 65 yrs)

Crit Care Med 2001 Vol. 29, No. 7

120,004 - - 30

100,000 - 29
—0— (Cases
80,000 - —+— Incidence - 20
o
L]
o]
]
© 60,000 - 15
T :
LJ I
E |
3 |
=z i
40,000 - 10
20,000 - 5
1] T T - f W
& ﬁ“-‘@*v:fbb‘ c}‘c:,“‘ﬁro'-‘@«‘*“@‘éﬁ
NI *‘§" 5 DF’P? "fh F F YA F

Age (years)

Figure 1. National age-specific number and incidence of cases of severe sepsis. National estimates

generated from the seven-state cohort using state and national age- and gender-specific populauun

estimates from the National Center for Health Statistics and the U.S. Census. pop, population.
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The rate of sepsis due to fungal

organisms increased by 207%.

o . 225,000
The incidence of Gram positive — Gram-negative bacteria

mincreased by an average - Gram-positive bacteria
of 26.3% per year. 150,000 —— Fungi
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Figure 3. Numbers of Cases of Sepsis in the United States, According to

the Causative Organism, 1979-2000.

Points represent the number of cases for the given year, and I bars the stand-
ard error.

N Engl | Med 2003;348:1546-54.




Mortality rates for
severe sepsis
increase with age
from 10% in
children to 38.4%
in those > 85 yrs.

Crit Care Med 2001 Vol. 29, No. 7
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Figure 2. National age-specific incidence and mortality rates for all cases of severe sepsis by gender,
excluding those with HIV disease. National estimates are generated from the seven-state cohort using
state and national age-specific population estimates from the National Center for Health Statistics and
the U.5. Census. The incidence among women was equivalent to that of men 5 yrs younger. A similar
age-based difference was seen in mortality but, in multivariate regression, this difference was explained
by underlying comorbidity and site of infection. pop, population.
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Figure 4. Overall In-Hospital Mortality Rate among Patients Hospitalized
for Sepsis, 1979-2000.

Mortality averaged 27.8 percent during the first six years of the study and 17.9
percent during the last six years. The I bars represent the standard error.

N Engl | Med 2003;348:1546-54.

The total in-hospital mortality
rate fell from 27.8% during the
period from 1979 through 1984
to 17.9% during the period
from 1995 through 2000
(p<0.001), yet the total number
of deaths continued to
Increase.
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Figure 1 Comparison of mortality in the United States, by cause.
*Data trom Angus et al.!
tData from the Centers for Disease Control and Prevention, 20032
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%A% Sepsis in European intensive care units: Results of the SOAP
Stl.ld},-‘* (Sepsis Occurrence in Acutely lll patients) study.

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;

V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in
Acutely [Il Patients Investigators

Crit Care Med 2006 Val. 34, No, 2 Crit Care Med 2006 Vol. 34, No. 2
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Figure 3. Frequency of organ failure on admission and corresponding intensive care unit mortality.
20— : .
Cohort, multiple-center, observational
study, 198 ICU in 24 European

10— countries, 3147 patients (median age
64y), 37.4% had sepsis.
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0 10 20 30 40 50 60 70 80 the n. of organs failing and ICU
‘e © mortality: patients with no organ
SEPSIS’ o dysfunction on admission had ICU
Figure 2. Relationship between intensive care unit mortality rates for all patients and frequency of morta“ty rates of 6% whereas those
sepsis in the various European countries. with four or more organ failures had

mortality rates of 65%.



Building a continuous multicenter infection surveillance system in
the intensive care unit: Findings from the initial data set of 9,493

patients from 71 Italian intensive care units

Paolo Malacarne, MD; Martin Langer, MD; Ennio Nascimben, MD; Maria Luisa Moro, MD;
Daniela Giudici, MD; Laura Lampati, MD; Guido Bertolini, MD; for the Italian Group for the Evaluation of

Interventions in Intensive Care Medicine

Table 3. Outcome of infections

Infection
Never Without
Infected SIRS/Sepsis  Severe Sepsis  Septic Shock
(6999 pts.) (1737 pts.) (230 pts.) (472 pts.) i
ICU mortality 15.8% 20.0% 46.5% 70.8% =0.0001*
Hospital mortality 22.5% 30.4% 53.1% T5.8% =0.0001*
ICIT LOS mean (SD) J.A4(4.7) 16.4 (15.6) 2L71(21.7) 14.6 (18.2) =(.0001°
Median 9 22 25 10
ICU-H LOS mean (SD) 17.9(24.1) 34.00(30.7) 38.6 (32.4) 258.4 (35.8) =0.0001°
Median 2 12 16 9

*Mantel-Haenszel chi-square test.

“Kruskal-Wallis test.

In 55 out of 2,494 infected patients (2.2%) we did not have the severity of infection.

ICU, intensive care unit; LOS, length of stay; H, hospital; SIRS, systemic inflammatory response

system.

Crit Care Med 2008 Vol. 36, No. 4



Box 4. Risk factors for the development of sepsis

Age

<1 year

>65 years
Malnutrition
Hypothermia
Central venous catheter use
Endotracheal intubation/mechanical ventilation
Aspiration
Chronic illness

Diabetes

Renal failure

Hepatic failure
Immunodeficiency

AIDS

Alcoholism

Chemotherapy
Surgery or invasive procedures

From Picard KM, O'Donoghue SC, Young-Kershaw DA, et al. Development and
implementation of a multidisciplinary sepsis protocol. Crit Care MNurse 2006;
26(3):43-54; with permission.

Crit Care Clin 23 (2008) S1-547
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Figure 4. Immunologic Response of Three Hypothetical Patients with Sepsis.
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Early recognition of
global tissue hypoxia
(that can occur
despite the presence

of stable vital signs
-PAS>100mmHg-):
Scv02<70% and
lactate>4mmol/l

Cardiovascular
insufficiency

Tissue ischemia



