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No. of Cases of Sepsis

The Epidemiology of Sepsis in the United
States

Number of cases of sepsis in the United States, according to the causative
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Distribuzione mortalita per malattie infettive piu frequenti in Italia
(escluso HIV/IAIDS)
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Sepsis in European intensive care units: Results of the SOAP

study*
Characteristics of Sepsis Patients (n = 1177)
ICu Haospital Hospital
Mo, of Mo, of Mortality, Mortality, Frequency, SAPS I Score, ICU Mortality,  Mortality, Severe Sepsis.
Country Centers Patients (%) n () n (%) n (%) Mean * aD m (%)? n (%) n (%)
Austria 8 68 (2) 14 (21) 16 (24) 26 (38) 425 + 17.2 6 (23) &30 18 (27)
Belgium 19 T03 (22) B6 (12) 120 (17) 188 (27) 38.7 = 15.0 39421 AT (31) 125 (18)
Eastern Europe? 15 174 (6) 41 (24) 53 (31)% 83 (48) 40.2 + 15.0 24 (29) 31 (37) T4 (43)
France 21 332 (11) 63 (19) T0(21) 136 (41) 434 + 18.0 ITET) 44 (32) 09 (30)
Germany 21 329(11) 39(12) 51 (16)° 102 {31) 41.6 = 15.8 16 (16) 20 (200 T8 (24)
Greece 10 108 (4) 18 (17} 23(21) 47 (43) 47.1 = 20.2 14 {30 16 (34) 41 (38)
Italy 24 237 (8) 61 (26) 7331 89 (38) 434 + 153 31 (35) 34 (45) T2 (32)
Netherlands 7 144 (5) 3323 43 (31) 56 (39) 43.8 + 16.8 18 (32) 25 (47 49 (34)
Portugal f 69 (2) 24 (35) 28 (41) BOTI) 46.2 + 14.8 16 (32) 19 (38) 44 (64)
Scandinavia’ 16 200147 20(14) ol (24) T4 135) 41.1 = 15.7 14 {19 45 (39 52 (25)
Spain 13 202 (&) 44 (22¢ 49 (26)" T0(35) 383 = 17.0 21 (30) 26 (38) 57 (28)
Switzerland 4 114 (4) O(8) 16 (14) 20 (18) 384 + 154 21 4 (200 11 (10}
UK and Ireland 34 457 (15) 122 (27) 154 (34) 236 (52) 426 + 17.6 Th (32) 95 (41) 207 (45)
Total 198 3147 hE3 (19F T4T (24) 1177 (37) 423 + 16.6 313 27) 413 (36) Q30 (30)

Crit Care Med 2006 Vol. 34, No. 2
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N=35022 (71.0%)

N=9044 (18.3%)

N=1806 (3.7%)

N=3469 (7.0%) N=10850 (22.0%) N=5275 (10.7%)

Degenza in TI (mediana; 01-03) 1;1-3 4. 2-9 20: 11-33 18; 11-30 a; 2-12 19; 11-31
Degenza in H fmediana; 01-03) 13- 8-22 18; 10-33 36.5; 21-59 32; 20-50 20; 11-37 33; 20-53
Mortalita in TT ov; % IC 95%) 3949: 11.3%; 11.0-11.6] 2076: 23.0%; 22.1-23 8 655;36.3%:; 34.1-386 T767; 22 1%;208-23.6 | 2731;: 25.2%:244-260 | 1422; 27.0%; 25 8-28 2
Mortalita in H (v; %; IC 95%) 5513;16.2%; 15.8-16.6] 2853; 34 2% 33 2-352 T58;473%; 448498 1007; 30.8%;292-324 § 3611; 36.3%;353-372 | 1765; 36.2%; 349376
Graviti max raggiunta ov; %)
{T Mortalita in TI (%a); { Mortalita in H (%)}
Infezione - 5552;61.4% {¥11.2; 122.8} 692; 38.3% {718.8; £32.0} 1803; 32.0% {713.5; {22.4} 6244; 57.6% {712.1; {23.8} 2495, 47.3% {115.0; 125.0}
Sepsi grave - 1318; 14.6% {726.0; 137.1} 370; 20.5% {F34.9; 143 4} 1191; 34 3% {f21.2; 1299} 1688; 15.6% {T27.9; {38.5} 1561; 29.6% {724.4;: 1329}

Shock settico

2173; 24.0% {731.1; 160.8}

T44: 41.2% {753.3; {63.6} 475 13.7% {737.2; {63.0} 2017; 26.9% {T31.7; {61.5} | 1219;23.1% {754.8; {64.2}
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N=139 (61.5%)

N=64 (28.3%)

N=11 (4.9%)

N=12 (5.3%)

N=75 (33.2%)

N=23 (10.2%)

Degenza in TI (mediana; 01-03)

2,14

4.5, 2-9

29; 25-37

17.5;8-355

6, 2-11

26, 13-37

Degenza in H (mediana; 01-03)

15;9-22

13; 8-24

37.5; 2642

33, 23-58

15;9-285

35; 24.5-50

Mortalita in TT (v %; IC 93%)

18; 12.9%: 7.9-19.7

1

6:25.0%; 15.0-374

3;27.3%; 6.0-61.0

8. 66.7%: 34.9-90.1

19; 25.3%; 16.0-36.7

11;:47.8%: 26.8-69.4

Mortalita im H @; %; IC 95%)

26;19.8%; 13.4-27.7

1

7:29.3%: 18.142.7

3:37.5%: 8.5-75.5

8. 80.0%: 44.4-97.5

20: 30.3%; 19.6-42.9

11: 61.1%: 35.7-82.7

Gravita max raggiunta (¥, %)
{T Mortalita in TI (%); 1 Mortalita in H (%)}
Infezione
Sepsi grave
Shock settico

42; 65.6% {T119; 113.9}

T:10.9% {742.9; 1429}

13

:23.4% {733.3; 160.0}

4; 36.4% {F0.0; 10.0}
4;36.4% {125.0; 133.3}
3;273% {166.7; 166.7}

1; 8.3% {7100.0; 1100.0}
T,58.3% {737.1; 183 3}

4:333% {{75.0; 166.7}

46; 61.3% {710.9; 113.2}
11; 14.7% {736.4; 140.0}
18;24.0% {133.6; 161.1}

5:21.7% {120.0: 133.3}
11: 47.8% {T45.5: 166.7}
7:30.4% {171.4: 166.7}




Popolazione complessiva 2010

Pazienti (N) 53611
Sesso N %6
Maschio 31691 59.1
Femmina 21909 40.9
Dati non disponibili 11
Eta N %%
17 - 45 anni 6897 12.9
46 - 65 anni 13732 25.6
66 -75 anni 14166 26.4
> 75 anni 18816 35.1
Dati non disponibili (8]
Media (DS) 66.4 (16.5)
Mediana (Q1-Q3) 70 (58 - 79)
Minimo-massimo 17 -110
Patologie coesistenti N %
No 8276 15.4
si 45295 84.6
Dati non disponibili 40
Prime 10 patologie coesistenti N %
Ipertensione 26321 49.1
Aritmia 8179 15.3
Vasculopatia 7367 13.8
Tumore 7160 13.4
Diabete non complicato 6997 13.1
Scompenso cardiaco classe NYHA 1,2,3 6726 12.6
Pneumopatia cronica moderata 6661 12.4
i : Vasculopatia cerebrale 6411 12.0
) Infarto 6190 11.6

—_m;—_ﬁ___Enequpaﬁa_gconicaJiﬁmei-QSBA—ﬂWS,ﬁ

Provenienza (Ospedale) N %
Stesso ospedale 47688 89.0
Altro ospedale 5916 11.0
Dati non disponibili 7
Provenienza (Reparto) N %
Pronto soccorso 15660 29.2
Reparto chirurgico 26680 49.8
Reparto medico 8221 15.3
Altra Ti 3039 57
Dati non disponibili 11
Tipologia N %
Medico 25218 . 47.1
Chirurgico d'elezione 16111 30.1
Chirurgico d'urgenza 12248 22.9
Dati non disponibili 34
Motivo di ammissione N %
MONITORAGGIO-SVEZZAMENTO 20019 37.5
Svezzamento postchirurgico 9071 17.0
Monitoraggio paziente chirurgico 7867 14.7
Monitoraggio paziente medico 3080 5.8
Dati non disponibili 227 '
TRATTAMENTO INTENSIVO 33365 62.5
Ins. respiratoria 10454 195.6
Ins. cardio-vascolare 1566 2.9
Ins. neurologica 1051 2.0
Ins. resp. e cardio-vascolare 4804 9.0
- Ins. resp. e neurologica 9679 18.1
Ins. cardio-vascolare e neurologica 418 0.8
Ins. resp., cardio-vascolare e neur. 4719 8.8
Altro 674 1.3
Dati non disponibili o]




Popolazione Santa

Pazienti (N) 226
Sesso N %
Maschio 123 54.4
Femmina 103 45.6
Dati non disponibili 0
Eta N %
17 - 45 anni 17 7.5
46 - 65 anni 43 19.0
66 - 75 anni 46 20.4
>75 anni 120 53.1
Dati non disponibili 0
Media (DS) 72.1(14.5)
Mediana (Q1-Q3) 76 (64 - 83)
Minimo-massimo 23-96
Patologie coesistenti N %
No 22 9.7
_ si 204 903
Dati non disponibili 0
Prime 10 patologie coesistenti N %
Ipertensione 101 447
ﬁ Scompenso cardiaco classe NYHA 1,2,3 a8 21.2
Aritmia 45 19.9
Pneumopatia cronica moderata 32 14.2
Diabete non complicato 28 12.4
Tumore 28 12.4
Vasculopatia 28 12.4
Infarto 22 9.7
Vasculopatia cerebrale 21 9.3
Pneumopatia cronica grave 19 8.4

Provenienza (Ospedale)
Stesso ospedale
Altro ospedale
Dati non disponibili

Provenienza (Reparto)
Pronto soccorso
Reparto chirurgico
Reparto medico
Altra Tl
Dati non disponibili

Tipologia
Medico
Chirurgico d'elezione

————> Chirurgicod'urgenza

Dati non disoonibili

Maria Nuova 2010

125
26
12

0

N
98
53
75

0

%
85.0
15.0

%
279
553
115

5.3

%
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Caratteristiche della popolazione all'ammissione

Popolazione ADULTA

Motivo di ammissione N %

MONITORAGGIO-SVEZZAMENTO 94 41.6
Svezzamento postchirurgico 36 15.9
Monitoraggio paziente chirurgico 47 20.8
Monitoraggio paziente medico 11 4.9

Dati non disponibili 0
TRATTAMENTO INTENSIVO 132 58.4
Ins. respiratoria 37 16.4
Ins. cardio-vascolare 10 4.4
Ins. neurologica 6 2.7
Ins. resp. e cardio-vascolare 25 11.1
Ins. resp. e neurologica 23 10.2
Ins. cardio-vascolare e neurologica 3 1.3
Ins. resp., cardio-vascolare e neur. 16 7.1
Altro 12 5.3

Dati non disponibili 0

DATI NON DISPONIBILI 0




Outcome of community-acquired
pNneumonia: influence of age, residence
status and antimicrobial

H. Kothe*, T. Bauer™, R. Marre”, N. Suttorp*, T. Welte?®,
K. Dalhoff* and the Competence Network for Community-Acquired
Pneumonia study group’

1y.\:]8=8 Comorbid conditions, residence status and
treatment changes

Age group p-value
<65 years =65 years
Subjects n 1298 1349
CURB score 0.55+0.73 1.034+0.89 <0.001
Comorbid condition
Chronic pulmonary disease 30.0 426 =0.001
Chronic heart disease 12.8 472 <0.001
Congestive heart failure 6.4 379 <0.001
Chronic liver disease 39 313 0.46
Chronic kidney failure 29 133 <0.001
Cerebrovascular disease 4.1 223 <0.001
Other neurological disorder 6.6 101 0.001
Diabetes mellitus 8.3 281 <0.001
Nursing home 33 15.2 <0.001
30-day mortality 22 103 <0.001

treatment

A
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/.- B8 Univariate analysis of risk factors for 30-day
mortality in community-acquired pneumonia

Eur Respir J 2008; 32: 139-146

patients
OR (95% CI) p-value
Age <65/=65 yrs 5.03 (3.34-7.56) <0.001
Comorbid condition
Chronic pulmonary disease 1.104 (0.80-1.53) 0.560
Chronic heart disease 2.76 (2.01-3.78) <0.001
Congestive heart failure 491 (3.56-6.78) <0.001
Cerebrovascular disease 591 (4.25-8.22) <0.001
Other neurclogical disorder 3.86 (2.61-5.69) <0.001
Chronic liver disease 2.98 (1.67-5.29) 0.001
Chronic kidney failure 4.22 (2.86-6.22) <0.001
Diabetes mellitus 255 (1.83-3.57) <0.001
Nursing home 8.00 (5.66-11.30) <<0.001
CURB score® 2.60 (2.10-3.20) <0.001
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Immune Status

=== Healthy person with meningococcemia
wem Elderly patient with malnutrition and diverticulitis
= Patient with diabetes, chronic renal failure, and pneumonia

Hyperimmune

Mormal

Recovery

Hypoimmune

Death

Days

The Pathophysiology and Treatment of Sepsis

Richard S. Hotchkiss, M.D., and Irene E. Karl, Ph.D.
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Comorbidity

Immune dysfunction

Diabetes mellitus

impaired wound healing, defect in neu-
trophil function/opsonization of bacteria

Hepatic failure

lack of complement components,
decreased proliferation of cells of the
immune system

Renal function defect in neutrophil function, chronically
decreased proliferation of cells of the
immune system, iron overload

Tumors lack of immunoglobulin G, defects of

cellular immune function

Chronic infections
(HIV, HCV, HBV)

chronic immune activation

Autoimmune
diseases

connate lack of complement components,
immunosuppressive therapy

Rosa Bellmann-Weiler Glinter Weiss  Gerontology 2009;55:241-249



The degree to
which

these cytokines
are released
(interaction
and
redundancy
of host
inflammatory
and
antiinflammato
ry response)

is a function of
many variables
including:
eInfectious
circumstance
eGenetic
susceptibility
eCoexisting
conditions
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Pro-inflammatory mediators
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Outer membrane prote

PAMPs
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Anti-inflammatory mediators

CARS

TNF

S Innate immunity:
Interleukin 1 Y

v NO...

anti-infectious response

Interleukin 10 and interleukin 1Ra
and sTNFR

v

Immunity:

Neuroendocrine

Moderate:
Inflammation —}
beneficial alarm signal

immune depression

pathway

Inflammation:

down-regulation

<> Severe

Deleterious Organ
effects dysfunction

\ ' Increased susceptibility
to nosocomial infection

From bacteria to disease

Barred lines= inhibition Arrows = activation and consequences
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Dynamie of the septic inflammatory response =
The immunologic response to sepsis over time

THF-ex
. IL-1
Epithelial cells IL-8
l Endothelial cells-

- e ——
agents: PMNs cytokines/chemokines
Buctaﬂa:D. S— ROS production
Trauma Er'l.:fme release
Shock Anti-inflammatory cytokines

Monocyte deactivation @
FULMINANT SEPSIS Dendritic cell loss and

Early Mortality ~ dvefuncion o

MNeutrophil impairment

Lymphocyte dysfunction and @
apoptosis

Endotoxin tolerance

ne response Susceptibility to infection

: IRS

Copreplenn el

fr.
Coagulation gysiemm | 1R H
: - Hyperreactive

Seruin proielns

NOSOCOMIAL
INFECTIONS
Late Mortality

Magnitude

L

- Tom van der Poll Lancet Infectious Diseases 2001; 1: 165-174
Time (days)
Adapted from Riedemann et al, Nature Med (2003)
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Proinflammatory

Response

Anti-inflammatory

Response

THE SEPSIS SEESAW
tilting toward immunosuppression

Net immunological response in sepsis

Immune
Activation

HOMEOSTASIS

Immune
Suppression

|

|
‘" Secondary infections and viral reactivation
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Death

Time (days)

Although both pro and anti-inflammatory responses are activated early in sepsis, the
proinflammatory response predominates . As sepsis progresses the anti-inflammatory
response becomes predominant and it is during this later phase that secondary infections
and viral reactivation occur. Early deaths during the early proinflammatory response phase

are due to cytokine storm-mediated events, whereas later deaths during the anti-

inflammatory phase are due to failure to control pathogens




%
k%)

Frailty in the critically ill: a novel concept'

McDermid et al. Critical Care 2011, 15:301

17
K

‘9’1‘1,

 The prevalence of frailty in the older demographic may be as high as 43% . Based
on evidence showing that utilization of intensive care unit (ICU) resources by older
people is rising, the prevalence of pre-existing frailty inpatients admitted to the
ICU is probably also increasing .

* Deficits associated with frailty, which typically take years to accumulate in the
outpatient geriatric population, rapidly develop in a large proportion of critically ill
patients independent of age and illness severity. These features include muscle
wasting, clinically significant weakness and poor functional status following
discharge from the ICU

* Since critically ill patients of all ages may share many of the features seen in frail
geriatric patients, we contend that the concept and measurement of frailty may
have clinical, psychosocial and economic relevance to critical care medicine.

* Objective evaluation of frailty in critical iliness may complement and/or contribute
important prognostic information in the clinical care of patients.
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Lawton Index during follow-up

8.01

7.54

6.5

6.0

5.51

4.0

Functional status and quality of life 12 months
after discharge from a medical ICU in healthy
elderly patients: a prospective observational

study

4 Al patients
- 65-74 years
& = 75 years

12 months
after
discharge

6 months
after
discharge

3 months
after
disharge

Baseline

Sacanella et al. Critical Care 2011, 15:R105

The Lawton Instrumental Activities of Daily Living Scale

Ability to Use Telephone

1. Operates telephone on own initiative; looks up
and dials number:

2. Dials a few well-known numbers....

3. Answers telephone, but does not dial

4. Does not use telephone at all.....

Shopping
1. Takes care of all shopping needs independently.........
2. Shops independently for small purchases.
3. Needs to be accompanied on any shopping trip .
4. Completely unable to shop..

Food Preparation
1. Plans, prepares, and serves adequate

meals ind dently 1
. Prepares adequate meals if supplied

with ingredi 0
. Heats and serves prepared meals or prepares meals
but does not maintain adequate diet....
Needs to have meals prepared and served....

ro

w

Ll

Housekeeping

. Maintains house alone with occasion assistance
(heavy work) 1
Performs light daily tasks such as dishwashing,
bed making 1
. Performs light daily tasks, but cannot maintain
acceptable level of cleanliness........
. Needs help with all home maintenance task:
Does not participate in any housekeeping tasks.

v

w

=

m

Laundry
1. Does personal laundry completely
2. Launders small items, rinses socks, stockings, etc.
3. All laundry must be done by others .......

Mode of Transportation

=

. Travels independently on public transportation

or drives own car. 1
. Arranges own travel via taxi, but does not

otherwise use public transportation ......
. Travels on public transportation when assisted

or accompanied by another-.....
. Travel limited to taxi or automobile with

Y}

w

IS

assistance of another.

@

. Does not travel at all.........coeuereeerrsvnnns

Responsibility for Own Medications
. Is responsible for taking medication in correct

dosages at correct time.....
. Takes responsibility if medication is prepared
in advance in separate dosages....
Is not capable of dispensing own medication

—

ra

L

Ability to Handle Finances

1. Manages financial matters independently (budgets,
writes checks, pays rent and bills, goes to bank);

collects and keeps track of income.

2. Manages day-to-day purchases, but needs help

with banking, major purchases, etc

3. Incapable of handling money......

Scoring: For each category, circle the item description that most closely resembles the client’s

highest functional level (either 0 or 1).




Follow-up Time (days)
Age (years) - e <60 — 5069 sewsx70-79 - wm >80

Source: Crit Care Med © 2010 Lippincott Williams & Wilkins

Figure 1. Thirty-day mortality of critically ill patients with pneumonia by age category (adjusted survival
curve).

Crit Care Med. 2010;38{11):2126-2132.
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""Except on few occasions,
the patient appears to die
from the body's response

to infection rather than
from it."

“The Eyyluilyn of Mgdarn Madieing”

1944
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Transduction
Pattern

|Pathogenic Mechanisms Leading to Organ Dysfunction
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PMN, Monocyte, Lymphocyte, Dendritic Cells _Endothelium, Epithelium, VSMCs RBCs Platelets
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L1 Oxidase

NF-k} <= Caspase-1 ;Agg

Inflammatory Cytokines ~ Anti-inflammatory Cytokines Enzymes ¢,
Cytokines & ROS/RNS
Adhesion Molecules RAGE ROCK PARP PAR PI3K/Akt
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