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SEPSIS

A Sd clinic definit prin raspunsul sistemic la
agresiunea microbiana

A Interactiunea complexa, evolutiva a linilor de
mediatori iImunomodulatori si populatii celulare
diverse, activate ca raspuns la agresiunea
Initiala, cu instalarea secventiala a disfunctiilor
organice multiple.

A Raspuns adaptativ la agresiune? Previne
lezarea tisulara ireversibila?
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Tranzitia catre sepsis

A Eliberarea de mediatori proinflamatori ca raspuns la infectie depaseste
bariere locale si determina un raspuns generalizat- SIRS

A Cauze multifactoriale:
Efectele directe ale invaziei microbiene in organism
Efectele toxinelor microbiene
Eliberare masiva de mediatori proinflamatori
Activarea complementului
Susceptibilitate genetica pentru aparitia sepsisului

A SIRS- inflamatie intravasculara maligna
Inflamatie- raspunsul in sepsis T exacerbarea raspunsului inflamator normal

Intravasculara
A Mediatori in sp interstitial in cadrul interactiunilor intercelulare

A Sepsis- preluati de fluxul sanguin in circulatia sistemica
Maligna- necontrolata, disreglata, autointretinuta!
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DEFINITH (CONFORM CONFERINTE DE
CONSENS ' SURVIVING®'SEPSIS CAMPAIGN, 2009

SEPSIS infectie dovedita sau suspicionata (pe criterii
clinice, bacteriologice si imagistice), care declanseaza
un raspuns inflamator: sistemic particular

Criterii de diagnostic ale SRIS (Sindromului de raspuns
iInflamator sistemic) cel putin doua criterii din urmatoarele:

i
i
i

temperatura: < 36°C , > 38C

frecventa cardiaca: > 90 batal/minut

hiperventilatie: frecventa respiratorie> 20
respiratii/minut sau PCO , < 32mmHg

nr. leucocite: < 4000, > 12000 sau >10 % forme imature
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SEPSISUL SEVER
Definitie : Sepsis asociat cu disfunctii  organice, hipoperfuzie

sau hipotensiune | criterii de diagnostic :

Disfunctiile de organ:
a) Hipoxemia arteriala PaO ,/ Fi O, < 300
b) Oligurie acuta: debit urinar < 0,5ml /kg/h pentru
cel putin 2 ore
c) Creatinina >2 mg/dl
d) Anomalii ale coagularii: INR > 1.5, aPTT >60 s
e) Trombocitopenie : TR < 100000 /mmc
f)  Hiperbilirubinemia > 2 mg/ dl

SOCUL SEPTIC
Definitie : Insuficienta circulatorie acuta neexplicata de o alta
cauza

Criterii de diagnostic :
a) hipotensiune arteriala persistenta in conditiile unei resuscitari
volemice adecvate

b) necesitatea utilizarii de vasopresor pentru mentinerea presiunii
arteriale in conditii de normovolemie



e - Trends in hospital stays with septicemia 1993-2009
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In the United States between 2000 and 2009, hospital stays with a principal diagnosis of
septicemia increased 148 percent (10.6 percent annually), while those with secondary

diagnoses of septicemia increased by only 66 percent (5.8 percent annually).
Reproduced from: Agency for Healthcare Research and Quality Center for Delivery, Organization, and
Markets. Healthcare Cost and Utilization Project, Nationwide Inpatient Sample, 1993-2009,



Outcome of Sepsis is Related to
Severity of the Host Response
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Rtspunsul gazdel |

Al ni Hhat de macrofage cOnd r ec
componente microbiene

PRP- pattern recognition receptors-
A Toll like receptors
A NOD- nucleotide oligomerisation domain leucin rich repeat proteins
A RIG( retinoic acid inducible gene) 7 | like helicase

TREM-1- triggering receptorsexpresse d on myel o1 d
MDL-1- receptorii mieloizi DAP 12- asociind lectina de pe

celulele imune ale gazdel pot recunoaste si cupla componenete
microbiene

AEf ect el e c upldomponentenmacobiemd a g e



Biologic effects of proinflammatory cytokines such
as TNF and IL-1

Fever

Hypotension

Acute phase protein response

Induction of IL-6 and IL-8

Coagulation activation

Fibrinolytic activation

Leukocytosis

Meutrophil degranulation and augrmented antigen expression (THF)
Increased endothelial permeability (THF)
Stress hormone response

Enhanced gluconeocgenesis (THF)

Enhanced lipolysis (THF)
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Pro ang antl-ln”ammatory responses in sepsis

Carrigan SD, Scott D, Tabrizian M. Towards resolving the challenges of sepsis diagnosis. Clin Chem 2004;50:1301-14)
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Potential outcomes of mediator release in sepsis

Insult
« Severe infection [sepsis)
+ Other (SIRS)

Inflam

maticn

Proinflammatory SyStem -

= Antiinflammatory system

' Cellular injury I

MODS

' Cellular repair I
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ReCovery
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PATOGENEZA SOCULUI SEPTIC
Exotoxin
TSST-1
Toxin-A
: ; . Gut release of
Nidus of Infection = Organism endotoxin
Abscess
Pneumonia T
Peritonitis Structural Component —
Pyelonephritis Teichoic Acid Antigen
Cellulitis Peptidoglycan, Endotoxin (LPS)
Bacterial nucleic acids
Plasma Monocyte-Macrophage Endothelial Cells Neutrophils
Complem‘mins ——  Cytokines ‘ﬁs, lcams Lysosomes
-TNF Renin-angiotensin system Oxygen free radicals
Coagulation - Interleukins Prostaglandins (superoxides)
- Extrinsic / intrinsic - Interferons Leukotrienes Granulocyte Colony
pathways : MIIVTGB - Prostacyclin Stimulating Factor
- Protein C; S i Thromboxane (G-CSF)
- TFPI Platelet Activating Factor Endothelin
Nitric Oxide
Tissue Factor l
Ij

Cellular Dysfunction J
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Decreased oxygen extraction in sepsis

Infectious
insulk

/\

Increase in the (normal)
heterogeneity of capillary
blood flow

:

Increased endothelial
permeability

Reduced surface area for
02 exchange {shunt)

l

Increased diffusion
distance for 02

™~

~

Tissue 02 delivery
insufficient to support
normal cellular function
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PATOGENEZA SOCULUI'SEPTIC® =

Cellular Dysfunction

Membrane (11
} receptor
__Membrane I | |
= channel

@D @ i

Actin/Myosin

Mitochondria  Lysosome

Vasculature Organs Myocardium
- Vasodilation - Dysfunction - Depression
- Vasoconstriction - Metabolic abnormalities - Dilatation

- Leukocyte aggregation
- Endothelial cell dysfunction ‘

|

v
Shock
v v !
Refractory Hypotension = Multiple Organ Dysfunction Recovery
l |
Death
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IDENTIFYING ACUTE ORGAN DYSFUNCTION AS
MARKERS OF SEPSIS AND SEVERE SEPSIS

Altered
Consciousness

Confusion
Psychosis

Tachypnea
PaO, <70 mm Hg
Sa0, <90%
PaO,/FiO, <300

Jaundice
T Enzymes

4 Albumin
TPT

Balk RA. Crit Care Clin 2000;16:337-52.

Tachycardia

Hypotension
Altered CVP
Altered PAOP

Oliguria
Anuria
T Creatinine

J Platelets
T PT/APTT
{ Protein C
T D-dimer
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is-_s:ma evels of various:
nilammatory.response -

Plasma Concentration

o 1 2 & 12 2
Time (hours) 16



Procalcitonina ca biomarker in sepsis

A Ca rapsuns la infectia bacteriana, prin stimularea indusa de
cytokine, tesuturile elibereaza PCT

A Rol major- monocitele migrate transendotelial- productie
tranzitorie

A Stimul infectios- concentratia plasmatica va creste in 6- 24
ore, T1/2- 20-24 ore

A Indusa si de politrauma, chirurgie majora, arsuri, SOC
cardiogen- dinamica diferita



PCT In sepsis

A Dinamica paralela cu evolutia infectiel bacteriene- scade

aprox 50%/zi

A Nivel de cut off?
> 1 mcg/ml- probabilitate inalta
< 0.25 mcg/ml- probabilitate redusa

A Nu e afectata de corticoterapie
A Nu creste In infectii virale, fungice

( Schuetz, JAMA, 2013)



Clinical outcomes associated with procalcitonin algorithms to guide antibiotherapy in

>

> I

>

>

>

> >

respiratory tract infections
Schuetz et al, JAMA, 2013; 309(7): 717-718

14 RCT, 4000 pacienti, infectii de tract respirator inferior, cu
antibioterapie ghidata sau nu de dinamica de procalcitonina

Obiectiv principal- mortalitatea si esecul terapiei la 30 de zile

Folosirea PCT nu creste mortalitate in orice tip de infectie de tract
respirator inferior

Mai putine esecuri terapeutice la admisie( OR 7.06 95% CI: 0.61-
0.95) si la bolnavi cu CAP( OR 0.77, 95%CI: 0.62- 0.95)

Scade expunerea la antibiotic- 4 vs 8 zile!- in special in BPOC si
exacerbari de bronsite

PCT safe, scade durata antibioterapiei si reduce riscul de
selectare de tulpini multirezistente

Cost 25- 30 USD
Dar la pacientul critic?



L — PARAMETRH ADITIONALIL CARE SUPLIMENTEAZA CRITERIILE DE SIRS

B) PCR

c)IL6

§) B3
|z—|
A folosita pentru evaluarea prezentei/severitate raspuns inflamator,

apreciere severitate sepsis, diferentiere infectie bacterianadvirala,
diferentiere pneumonie dinfectie endotraheala, pentru dg de apendicita

Anu creste suplimentar pe cand cresterea procalcitominei reflecta
severitatea SIRS

A poate creste boli autoimune/reumatologice, tumori: maligne, postoperator
A creste 24 de ore mai tarziu decat citokinele si PCT

¢ citokina proinflamatorie
¢ produsa de monocite, macrofage, celule endoteriale

onumerosi  stimuli  inclusiv. mediatori  proinflamatori. si  endotoxina
determina crestereall 6

¢ 0 valoare mai >1000pg/ml ' indica risc crescut de decesdatorita sepsisului
¢ la pacientii critici. creste nespecific datorita inflamatiei asociate
¢ timpul ' de injumatatire este scurt si nu esteindusa preferential de infectiile

bacteriene 20
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Alti biomarkeri?

A Proteina C reactiva
A Citokine pro si antinflamatoriii prezinta interes in evaluarea
raspunsului inflamator, dar nu permit distinctia intre inflamatie

de origine infectioasa sau neinfectioasa
(Rheinhart, 2012)

A Receptori solubili

TREM1- dozare locala( alveolara) > plasmatica

Soluble urokinase- type plasminogen activator receptor(
metaanaliza Backes, 2012)- valoare diagnostic redusa, indicator
bun de prognostic( concentratii mari- evolutie defavorabila)

A Combinatii de biomarkeri

Panel- suPAR, sTREM-1, MIF, CRP, PCT, leucocite( Kofoed,
2007)

Proapolipoproteina A+ SAA- serum amyloid A- scor ApoSAA



vindex cardiac crescut

vrezistente vasculare sistemice scazute

v presiuni de umplere (PVC, PCP)normale sau usor scazute
v G(a-v) O2 normala sau la limita de jos

v flux sanguin circulator periferic crescutdar maldistribuit

22
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MONITORIZARE

=

Monitorizare cardio-respiratorie de baza(AV, TA, pulsoximetrie) ;

Monitorizare invaziva tensiune arteriala la pacientii instabili
hemodinamic;

Cateter venos central (PVC si ScvQy);

‘Monitorizare debit cardiac cateter Swann Ganz sau metode mai putin
invazive (ecografie transesofagiana,Doppler esofagian);

Ecocardiografia ;

Systolic/pulse pressure variation. SPV, deltaPP si stroke volume
variation. (SVV)dventriculul stang ramane dependent de presarcina
pana cand SPV < 10 mmHg, deltaPP < 13 % sau SVV < 10 % (acesttip
de evaluare se poate facela pacientl sedat, intubat si ventilat) ;

Indicator de perfuzie tisulara o tulburarile in microcirculatie au fost cel
mai mult investigate la nivel splanhnic prin. diferite tehnici
(capnometrle regionala, laser & Doppler flowmetry, indocyanine green
dilution) ; in afara de lactat tonometria gastrica ramane singura solutie
care poate evalua eficienta repletiei volemice si vasopresorului asupra
perfuziei tisulare; diferenta venoasaarteriala CO:2 poate fi deasemeni
folosita pentru apreciereaperfuziei tisulare.

23




LACTATUL SERIC®

1+ 0,5mmol/l, > 2mmol/l pts critic

|l nfecTie din ER,

Treciak S et al, Int Cate Med 2007, 33:9907
Howell MD at al, Crit Care Med 2007, 33: 1894899

Determi nndimTlser i

Det er mi n adrriejinER i ¢ n

>4mmol/l risc de moarte iminent in susp de

c hi

at e

ar

da
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Cl lactat = (lactat prezentare ED-lactat la 6h)/lactat
prezentare EDx100

A Monitorizare 72h
A Tratament EGDT
A.Mortali tatea bcu 10% pt f 1 ¢

Nguyen

25



I l\;[r.ln,zsf:_rn—rml Sepsisului’'se

A.
B.
C.
D.
E.
F.
G.
H.

Resuscitareinitiala

Diagnostic

Tratament antibiotic

Controlul sursei

Repletia volemica

Vasopresoare

Terapia inotropa

Corticosteroizi

Administrarea de produsi de sange

cVel

nom o 0

®

Ventilatie mecanica in ALI/ARDS
induse de sepsis

Sedare analgezie si curarizare in
sepsis

Controlul glicemiei

Terapia de substitutie renala
Administrarea de bicarbonate

Profilaxia trombozei venoase
profunde

Profilaxia ulcerului de stress
Decontaminare selectiva tract digestiv

Consideratii asupra reducerii
masurilor suportive

26



| A. Resuscitarea initiala

1. recomandata la pacientii cu socindus de sepsis,adica hipoperfzie tisulara
(hTA persistenta dupa repletie volemica sau lactat > 4 mmol/l) (1C)

- In primele 6 ore seurmareste obtinerea (1C):
a) PVC 8-12mmHg
b) MAP > 65 mmHg
c) debit urinar > 0.5 ml/kg/h
d) ScvO2>70%

2. administrarea MER in primele 6 ore, pentru obtinerea unui Ht> 30% daca
ScvQOz sau SvO2 < 70sau 65 % (2C)

27



PROTOCOL FOR EARLY GOAL-DIRECTED THERAPY, MODIFIED FROM RIVERS ET AL.

Supplemental O, +
intubation and ventilation

Central venous and
arterial catheterization

v

Sedation, paralysis
(if intubation), or both

v

< smmHg[ 7 Crystalloids |

CvpP

| Colloids

> 8mmHg L

MAP

<

< 65mmHg
—-I Vasopressors

> 65mmHg
A 4

ScvO,

> 70%

<70% | Transfusion until

haematocrit > 30%

< 70%

> 70% f

| Inotropes I‘

DCO,

Low dose dobutamine or dopexamine

< 8mmHg f

Goals achieved

v O

Treatment follow-up

|ty

28



| E. Teragia volemica

1. Repletie volemica cu cristaloid (1B);

2. Repletia volemica are drept tinta PVC de 8 mmHg (12 mmHg la cei
ventilati mecanic) (1C);

3. Serecomanda continuarea terapiei volemice cat timp exista ameliorarea
statusului hemodinamic (1D);

4. Se recomanda repletie volemica in caz de hipovolemie cu 1000 de ml
cristaloid / 3006 500ml coloid in 30 de minute (1D);

5. Rata de corectie volemica trebuie redusa daca presiunile de umplere
crescfara amelioararea statusului hemodinamic (1D).

-

]
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| F. Vasogresoare

1
2

6

3.

4.

S.

. MAP > 65 mmHg (1C)

. de prima intentie se folosesc noradrenalina/ dopamina pentru corectia
hipotensiunii in socul septic (1C)

adrenalina/fenilefrina/vasopresina. = nu sunt de prima intentie in
tratamentul socului septic (2C)

adrenalina este prima alternativa in socul septic ce nu raspunde la
noradrenalina si dopamina (2B)

nu serecomanda doze mici de dopamina pentru protectie renala (1A)

. Serecomanda monitorizarea invaziva a tensiunii. arteriale la toti pacientii
ce necesitavasopresor (1D)

-

i
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Adrenalina are cadezavantaje:
-tahicardia
-efectnociv pe circulatia splanhnica
-hiperlactemie
Fenilefrina:
-nu produce tahicardie
-vasopresor pur -determina scadereastroke volume
Dopamina:
-determina crestere TAM, debit cardiac (datorita cresterii stroke volume si
tahicardiei)
-influenteaza raspunsul endocrin pe caleaaxului hipotalamo -hipofizar -CSR
-are efecteimunosupresoare
-estemai eficienta in caz de disfunctie sistolica
Noradrenalina
-estemai puternica decatdopamina
-determina crestereaTAM datorita efectului vasoconstrictor
-modificari minime pe AV
-efectemai mici pe stroke volume decatdopamina
Vasopresina
-in socnivelul estecrescutprecoce
-intre 24 si 48 de ore valorile ajung la normal (deficit relativ de vasopresina)
-doze mici pot fi eficiente in cresterea tensiunii la pacientii refactari la alte
vasopresoare

31



Critical Care Medicine:
October 2014 - Volume 42 - Issue 10 - p 21581 2168
doi: 10.1097/CCM.0000000000000520
Feature Articles

Interaction Between Fluids and Vasoactive Agents on Mortality in Septic Shock: A Multicenter, Observational Study*
Waechter, Jason MD?; Kumar, Anand MD?; Lapinsky, Stephen E. MB, MSc?3; Marshall, John MD?3; Dodek, Peter MD, MHSc#; Arabi, Yaseen MD?®; Parrillo, Joseph E.

>

>

MDS; Dellinger, R. Phillip MD7; Garland, Allan MD, MAZ; for the Cooperative Antimicrobial Therapy of Septic Shock Database Research Group

Objective: Fluids and vasoactive agents are both used to treat septic shock, but little is known about how they interact or the optimal way to
administer them. We sought to determine how hospital mortality was influenced by combined use of these two treatments.

Design: Retrospective evaluation using multivariable logistic regression to evaluate the association between hospital mortality and categorical
variables representing initiation of vasoactive agents and volumes of IV fluids given 07 1, 11 6, and 61 24 hours after onset, including interactions and
adjusting for potential confounders.

Setting: ICUs of 24 hospitals in 3 countries.

Patients: Two thousand eight hundred forty-nine patients who survived more than 24 hours after after onset of septic shock, admitted between 1989
and 2007.

Interventions: None.

Measurements and Main Results: Fluids and vasoactive agents had strong, interacting associations
with mortality (p < 0.0001). Mortality was lowest when vasoactive agents

were begun 1i 6 hours after onset,

with more than 1 L of fluids in the initial hour after shock onset,

more than 2.4 L from hours 1i 6,

and 1.6i 3.5L from 6 to 24 hours.

The lowest mortality rates were associated with starting vasoactive agents 11 6 hours after onset.

Conclusions: The focus during the first hour of resuscitation for septic shock should be aggressive
fluid administration, only thereafter starting vasoactive agents, while continuing aggressive fluid
administration. Startlng vasoactive agents in the initial hour may be detrimental, and not all of that
association is due to less fluids being given with such early initiation of vasoactive agents.


http://journals.lww.com/ccmjournal/pages/currenttoc.aspx
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Low-dose vasopressin in addition to noradrenaline may lead to faster resolution of organ fail
in patients with severe sepsis/septic shock

S Bihari, S Prakash, AD Bersten

Flinders Medical Centre and Flinders University
Summary

Introduction: Resolution of multi-organ failure may be hastened by adjunctive use of vasopressin in
patients with septic shock. We hypothesised that patients who received vasopressin as an addition to
noradrenaline in the first 24 hours of presentation would have earlier resolution of organ failure as
assed by the sequential organ failure assessment (SOFA score).

Method: The cohort of patients with severe sepsis in the recently published PRICE study (n=50) was
retrospectively analysed as patients receiving noradrenaline only (n=30) and compared to patients who
received noradrenaline plus vasopressin in the first 24 hours (n=20). We compared the delta SOFA
score at 48 and 72 hours between the 2 groups.

Result: There were no baseline difference between the groups including the SOFA score, except for
white cell count, which was higher in patients who received both noradrenaline and vasopressin.
Vasopressin led to faster resolution of organ failure as evidenced by a greater fall in delta SOFA score
at 48 and 72 hours. The median (Inter-quartile range) delta SOFA score at 48 hours was 1 (-1,3) in the
noradrenaline group, which was significantly higher than -2 (-3,1) observed in the noradrenaline plus
vasopressin group (<0.001). Similarly delta SOFA score at 72 hours was also significantly higher in the
former group.

Conclusion: These data support the suggestion that addition of vasopressin to noradrenaline result
in faster resolution of organ failure in patients with severe sepsis/ septic shock.

e

Intensive Care



http://www.aaic.net.au/document/?D=20130829
http://www.aaic.net.au/document/?D=20130829
http://www.aaic.net.au/document/?D=20130829

" -

| B. Diagnostic

1. Obtinerea de culturi inainte de inceperea tratamentului antibiotic (1C)
A doua hemoculturi:
d una percutan
- una din fiecare abord vascular existent
A culturi din:
- urina
- ler
- leziuni cutanate
- sectretii traheale

2. Imagistica: Rxcp, ecografie, CT (1C)

i
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| C. Tratamentul antibiotic

1. Inceperea tratamentului antibiotic IV cat mai precocedprima ora dupa
recunoastereasepsisului sever (1D) si socului septic (1B);

2. Folosirea de antibiotice cu spectru larg, cu buna penetrabilitate la nivelul
presupusei surse de sepsis(1B);

3. Evaluare zilnica atratamentului antibiotic pentru (1C):
-optimizare efect,
-prevenirea dezvoltarii rezistentei,
-scadereatoxicitati,
-scadereacosturilor,

Q In momentul in care agentul patogen este identificat se ajusteaza
tratamentul antibiotic scazandu-se astfel riscul de suprainfectie cu
microorganisme: Candida, Clostridium dificile, tulpini de enterococ
rezistente la vancomicina.

4. Se recomanda asocierea de antibiotice la pacienti cu infectie
cunoscuta/suspectata cu Pseudomonascu sepsissever. (2D) a5
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| C. Tratamentul antibiotic

B

5. Serecomanda asociereade antibiotice la pacientii neutropenici cu sepsis
sever. (2D)

-risc crescut de infectie cu Pseudomonas, Enterobacteriacee, S.aureus, daca
neutropenia sementine in timp Aspergillus

6. Tratamentul empiric nu trebuie administrat mai mult de 385 zile (de-
zescaladareatrebuie facuta cat mai rapid) (2D)

7. Durata tratamentului antibiotic estede 7 - 10zile (1D)
Q durata tratamentului poate crestein cazde (1D) :
-raspuns clinic lent,
-focare de infectie cenu pot fi drenate,
-status imunologic deficitar .

8. Se recomanda oprirea tratamentului antibiotic, daca nu exista cauza
infectioasa pentru evitarea dezvoltarii infectiei cu un agent rezistent si
aparitia toxicitatii antibioticului (1D).

Hemoculturile sunt negative in mai mult de 50 % din cazurile de sepsis
sever /soc septic 36




| D. Controlul sursel

1. Diagnosticarea cat mai rapida a unei infectii ce necesitacontrolul urgent al
sursei (fasciita necrozanta, peritonita, colangita, infarct intestinal) (1C); de
preferinta in primele 6 ore de la prezentare (1D)

2. Toti pacientii cu sepsis sever trebuie sa fie evaluati pentru rezenta unei
surse de infectie ce poate fi indepartata (drenaj abces,debridare, indepartare
cateter) (1C);

3. In caz de necroza peripancreatica interventia trebuie intarziata pana cand
seproduce demarcareaadecvatatesut viabil , tesut necrozat (2B);

4. Daca este necesarcontrolul sursei se recomanda interventia cat mai putin
Invaziva (drenaj percutan, endoscopic) (1D);

5. Daca exista suspiciunea ca un abord vascular este sursa de infectie se
recomanda indepartarea cat mai rapida dupa stabilirea unui alt abord (1C).

‘
-
3

i
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- abces intraabdominal

- perforatie gastro-intestinala
- colangita

- pielonefrita

- ischemie intestinala

“Surse de Infectie ce se preteaza

- alte infectii : empiem, altrita septica

- sangerare
- fistula
- leziune de organ

ONTrOIUlul

¥ B
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Suspected site

_ e T comen R e

Symptoms/signs

Microbiologic evaluation

Upper respirataory tract

Lower respiratory tract

Urinary tract

Vascular catheters: arterial,

central venous

Indwelling pleural catheter

Wound or burn

Skin/soft tissue

Central nervous system

Gastrointestinal

Intraabdominal

Peritoneal dialysis (PD)
catheter

Genital tract

Joint

Pharyngeal inflammation plus
exudate £ swelling and
lymphadenopathy

Productive cough, pleuritic
chest pain, consolidative
auscultatory findings

Fever, urgency, dysuria, loin
pain

Redness or drainage at
insertion site

Redness or drainage at
insertion site

Inflammation, edema,
erythema, discharge of pus

Erythema, edema,
lymphangitis

Signs of meningeal irritation

Abdominal pain, distension,
diarrhea, and vomiting

Specific abdominal
symptoms/signs

Cloudy PD fluid, abdominal
pain, fever

Women: Low abdominal pain,
vaginal discharge

Men: Dysuria, frequency,
urgency, urge incontinence,
cloudy urine, prostatic
tenderness

Pain, warmth, decreased
range of motion

Throat swab for aerobic culture

Sputum of good quality, rapid
influenza testing, urinary
antigen testing (eq,
pneumococcus, legionella),
guantitative culture of
protected brush or
bronchoalveolar lavage

Urine microscopy showing
pyuria

Culture of blood (from the
catheter and a peripheral site),
culture catheter tip {if
removed)

Culture of pleural fluid
(through catheter), culture of
catheter tip (if removed)

Gram stain and culture of
draining pus, wound culture
not reliable

Culture blister fluid or draining
pus; role of tissue aspirates
not proven

CSF microscopy, protein,
glucose, culture, bacterial
antigen test

Stool culture for Salmonella,
Shigella, and Campylobacter

Aerobic and anaerobic culture
of percutaneously or surgically
drained abdominal fluid
collections

Cell count and culture of PD
fluid

Women: Endocervical and high
vaginal swabs onto selective
media

Men: Urine Gram stain and
culture

Arthrocentesis with cell counts,
Gram stain, and culture

CSF: cerebrospinal fluid; PD: peritoneal dialysis.
Adapted from: Cohen 1, Microbiologic requirements for studies of sepsis. In: Sibbald W1, Vincent JL
(eds), Clinical Trials for the Treatment of Sepsis, Springer-Verfag, Berfin, 1995, p.73.




Source control methods for common ICU infections

Site Interventions
Sinusitis Surgical decompression of the sinuses
Prieumonia Chest physiotherapy, suctioning
Ermpyema Drainage, decortication
thoracis
Mediastinitis Drainage, debridement, diversion
Peritonitis Fesection, repair, or diversion of ongoing sources

of contamination, drainage of abscesses,
debridement of necrotic tissue
Cholangitis Bile duct decompression
Pancreatic Drainage or debridement
infection

Urinary tract
Catheter-related
bacteramia
Endocarditis
Septic arthritis

Soft tissue
infection

Prosthetic device
infection

Crainage of abscesses, relief of obstruction,
removal or changing of infected catheters

Fermoval of catheter

valve replacement
Joint drainage and debriderment

Cebridement of necrotic tissue and drainage of
discrete ahscesses

Cevice removal

<:I DIRECT PERITONEAL RESUSCITATION?

Adapted frorn Marshall, JC, Lowry, SF, Evaluation of the adeguacy of
source condrol, fne Sihbald, W, Vincent, 7L, Clinical Trials for the

Treatment of Sepsis, Springer-lYeriaq, Berlin, 1995 p 329,
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| G. Terapia inotropa

1. Se recomanda administrarea de dobutamina in prezenta disfunctiei miocardice
sugerata de presiuni crescute de umplere cardiaca si debit cardiac scazut
(1C);

2. Nu se recomanda cresterea debitului cardiac'la valori supranormale (1B)
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| H. Corticosteroizii

B

i

1. Serecomanda administrarea de HHC iv in socul septic daca tensiunea arteriala
nu raspunde la repletia volemica si vasopresor (2C)

2. Nu se recomanda folosirea testului ACTH pentru a identifica pacientii care sa
primeasca HHC (2B)

3. Nu serecomanda folosirea dexametazonei dacaHHC estedisponibil (2B)
4. Sepoate folosi fludrocortizon 50 ug/ zi po dacaHHC nu estedisponibil (2C)
5. Serecomanda intreruperea CScand vasopresorul nu mai estenecesar(2D)
6. Serecomanda doze mai mici de 300mg/ zi pentru tratamentul socului septic (1A)

7. Nu se recomanda CS in sepsis in absenta socului (doar daca exista disfunctie
endocrina) (1D)
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Adapted with permission from: Vermes I, Erishulizen A, Hampsink BM, Haanen .
Dizsaciation of plasma adrehocordicotropin and cortisol levels in critcally i patlenis:
possible role of endothelin and atrial hatrivuredic hormone, 7 Clin Endocrinol Metab

1995, 801238, Copyright © 1995 The Endocrine Society.



| J. Administrarea de produsi de sange
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1. Serecomanda administrarea de MER la Hb < 7 g/dl ' (valoare tinta Hb = 7-
9 g/dl) in absentaischemiei miocardice, hipoxemiei severe,hemoragiei
acute, boala cianogenacardiaca, acidoza lactica (1B)

2. Nu serecomanda utilizarea de eritropoietina (1B)

3. Nu serecomanda administrarea de PPC pentru corectareatulburarilor: de
coagulare in absentasangerarii sau a altor manevre invazive (2D)

4. Nu serecomanda administrarea ATIII' in sepsisul sever/soc septic (1B)

5. Nu se recomanda administrarea de CT la TR < 5000 mmc fara sangerare
aparenta; se administreaza CT daca TR este intre 500030000 mmc cu
risc crescutde sangerare

-valoarea TR trebuie sa file mai mare decat 50000 daca se urmareste

efectuarea unei interventii chirurgicale sau a unor proceduri invazive
(2D).
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Il C. Controlul glicemiel

1. dupa stabilizarea initiala: pacientul cu sepsissever si hiperglicemie trebuie sa
primeasca insulina pentru a scadeanivelul glicemiei (1B);

2. se recomanda folosirea de protocoale adecvate pentru ajustarea dozei de
Insulina astfel incat glicemia safie < 150mg/dl ' (2C);

3. pacientii care primesc insulina iv trebuie sa primeasca glucoza si valorile
glicemiei safie monitorizate la 162 ore pana cand se stabilizeaza si ulterior
la 4 ore (1C);

4. glicemia masurata pe glucotest trebuie interpretata cu atentie, intrucat
valoarea glicemiei poate fi supraestimata (1B).
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|| F. Profilaxia trombozel venoase profunde

1. la pacientul cu sepsissever trebuie sa se faca profilaxia. TVP cu heparina
nefractionata (doze mici tid sau bid) sau HGMM zilnic cu exceptia
situatiilor: in care exista contraindicatii. (1A)

-trombocitopenie

-coagulopatie severa

-sangerareactiva

-sangerarerecentaintracerebrala
2. la pacientii cu contraindicatie pentru heparina se recomanda folosirea
metodelor mecanice GCSjsi ICD (1A)
3. pacientii cu risc crescut de TVP (sepsis sever, istoric TVP, trauma,
chirurgie ortopedica) se recomanda combinarea metodei farmacologice cu
ceamecanica(2C)
4. serecomanda folosirea HGMM ' la pacientii cu risc mare de TVP (2C)

Se recomanda monitorizare- pentru: HIT
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[l G. Profilaxia ulcerulul de stres

- serecomanda folosirea de blocanti de H2 (1A) sau PPI (1B)

[l H. Decontaminarea tractului digestiv

-se pot folosi antibiotice nonabsorbabile sau cura scurta de antibiotic iv

[l |. Consideratil privind scaderea masurilor suportive

-se constata scaderea anxietatii si depresiei membrilor: familiei ca urmare a
discutiilor: despre diagnostic, prognostic si tratament (1D)
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PACHET DE MASURI TERAPEUTICE CARE TREBUIE
EFECTUATE IN PRIMELE 6 H DE LA INTERNAREA IN T.I.

1. Oxigenoterapie = IOT si ventilatiee mecanica

2. Cateter venos central si cateter arterial

3. Masurarea lactatului

4. Obtinerea culturilor: Inaintea administrarii. antibioticului
(antimicoticului )

5. Administrarea. empirica de antibiotic (antimicotic) cu spectru
larg in primele 3 h de la prezentarea la UPU sau o ora de la
internarea in UTI

6. La prezentare 0 EGDT (early goal directed therapy) Rivers 2001
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PACHET DE MASURI NECESAR DE APLICAT IN PRIMELE
24 DE ORE DE LA PREZENTARE

Administrarea: dozelor mici de corticosteroizi in socul septic,
conform protocolului  unitatii

Protocol standardizat al Unitatii de Terapie Intensiva
Mentinerea glicemiei mai mare sau egala cu limita inferioara a
normalului , dar mai mica de 150mg /dl (8,3 mmol/l)

PROTOCOL DE TRATAMENT AL UTI

Administrarea empirica de antibiotic / antimicotic
Mentinerea glicemiei

Administrarea de corticosteroizi

Ventilatie mecanica

Tratamentul acidozei lactice

Profilaxia TVP

Profilaxia ulcerului de stres

Nutritia
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