Sepsis

Véraram-fert6zés? Bacteraemia? Pozitiv haer_r;ocultura? Septicus laborparaméterek?
Sepsis:

What is a Procalcitonin Blood Test?
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https://www.bbc.com/news/health-35409266 https://www.verywellhealth.com/procalcitonin-

results-and-what-they-mean-3156825



/76 éves férfi

* Anamnézis

* Hypertonia, dysbasias panaszok miatt érsebészeti vizsgalat
1,5 éve AFC aneurysma — femoropoplitealis bypass
1 éve Femoropoplitealis occlusio — also veégtagi fekélyek
1 honapja also veégtagi fekélyek — femoropoplitealis bypass
1 hénapja fekélyek miatt szamos kezelés, necrosisok

* Jelen panaszok:
* 4 nappal korabban hasmenés, napi 1-3 lazabb széklet
* Bal also végtag duzzanata és fajdalma
 Romlo altalanos allapot, gyengeség
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Panel 1: Risk factors for infection and sepsis

TABLE 73.3 Risk Factors for Sepsis

Demographic Factors

1 d
P —
Black race
Mutrition
Vaccination status
Genetic polymorphisms

Environmental Factors

Poor soooeconomic status
Seasonal variation and contacts
Disease cutbreaks

Trave

Comorbidities

Diabetes

Chronic obstructive pulmonary disease
Cancer

Chronic renal disease

Chronic liver disease

Human immunodeficiency vinus

Use of immunosuppressive agents

Hospital Factors

Dwration of hospitalization
Antibiotic resistance
Catheters {e g urine cathetors_intravenous lings)

< Complications of surgery (wound infection, emergency vs. elective surge

MANDELL, DOUGLAS, AND BENNETT’S PRINCIPLES AND PRACTICE OF

INFECTIOUS DISEASES, NINTH EDITION

Risk factors for developing an infection

Generic infection

= Host genetics (eg, tumour necrosis factor a and Toll-like
receptor polymorphisms)

= Extremes of age

= Genetic immunosuppression

= Exposure to epidemic

= Acquired immunosuppression or immune dysregulation
{eqg, cancer, immunosuppressive medications, diabetes,
alcohol abuse, indwelling catheters, conditions with
altered skin)

Primary bloodstream infection
= Indwelling catheters
= Parenteral nutrition

Chest infection

Same as for generic infection, plus

= Chronic obstructive pulmenary disease

= Prolonged intubation

= Recentthoracic, abdominal, major orthopaedic surgery
= Aspiration

Urinary tract infection

= Indwelling catheters

= Poor mobility (eg, in nursing home residents)
= Female sex

Risk factors for developing sepsis
= Lessdefined

= Same as for infection risk

= Host genetics

Cecconi M, Evans L, Levy M, Rhodes A. Sepsis and septic shock. Lancet 2018; 392: 75-87.

Therapy
Immunosuppressive
Antimicrobial (i.e., broad-spectrum)
Antifungal

Bacterial colonization
Staphylococcus aureus (i.e, MRSA)
Distortions in normal bacterial microbiota (due to antimicrobial
prophylaxis)

Immune deficiency
Autoimmune disease

Devitalized tissue, fluid collections

Neutropenia, lymphopenia

Medical Comorbidities
Uremia
Malnutrition
Diabetes
Alcoholism with cirrhosis
Peripheral vascular disease
Congestive heart failure
Renal and liver disease

Infection with immunomodulating viruses
CMV
EBV
HBV
HCV
HIv

Surgical and/or invasive procedure
Catheterization (i.e., urinary tract, central venous,
central line-associated BSls)

Martinez RM, Wolk DM. 2016. Bloodstream infections.
Microbiol Spectrum 4(4):DMIH2-0031-2016. doi:10.1128/
microbiolspec.DMIH2-0031-2016.



Megnevezés Erték Abn  Egység Referencia tart.

Natrium 140 mmol/1 136-145
Kalium 4,59 mmol/l 3,50-5,10
G’lukﬁz 5; ﬂg mmol,-"'l 3; gﬂ-sl ﬂﬂ
Diabetes csak Tmmol/l érték felett wvaldszini (éhgyomri Allapotban).
Karbamid 18, 34 U H mmol/1 2,14-8,21
Kreatinin 226 U H umol/1 62-106
GOT 52 U H U/1 <44
GET 25 U U/l <50
Ultraszenzitiv CRP U H mg/l <5,00
PTR idd 24,10 U H sec @,40-12,50
Protrombin réta 1,96 UH. 0,20-1,15
FProtrombin INR 1,97 uH. 0,9%0-1,15

Vérkép automatéval:
Fehérvérsejt @ U H Giga/l 4,000-10, 000

Mindségi wvérkép (kenetellendrzés):

Neutrofil karéjozott # 75,5 %

Neutrofil Stab # 22,7 %

Mielocita # 0,9 %

Limfocita # 0,0 %

Monocita # 0,9 %

Eozinofil # 0,0 %

Bazofil # g,0 %

Szétesett sejt # 1,8 /100FVS

Vardsvértest 3,80 L T/1 4,50-6,00
Hemoglobin 125 L g/l 137-175
Hematokrit # 36,9 L % 40,1-51,0
MCV 87,1 H £l 80,0-95,0
MCH 32,9 4] jale 26,0-33,0
MCHC 339 g/l 310-360

RDW 13,5 ECV 11,6-14,4
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* Végtag

Bore hlivos, nyirkos

RR: 90/60 fr: 120/min, légzésszdm: 36/min, SpO2 97%

GCS 15

Egyebekben negativ
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FIG. 73.3 Host response to infection and during sepsis. (A) During a protective immune response, innate immune cells recognize invading pathogens
by sensing pathogen-associated molecular patterns (PAMPs) through a collection of cell surface and intracellular pattern recognition receptors including
Toll-like receptors (TLRs), nucleotide-binding oligomerization domain-like receptors (NLRs) (which include inflammasomes), retinoic acid-inducible gene-like
receptors (RLRs), and C-type lectin receptors (CLRs). A balanced response entails a variety of proinflammatory reactions such as release of cytokines, influx
of phagocytes, and local activation of the complement and coagulation systems, followed by a return to homeostasis by a set of compensatory mechanisms
aimed at tempering the initial inflammation and tissue repair. (B) If the pathogen succeeds in multiplying, the immune response becomes unbalanced
and harmful to the host. The host response during sepsis is characterized by concurrent hyperinflammation (top) and immunosuppression (bottom). See
text for description of hyperinflammatory and immunosuppressive responses in sepsis. DAMPs, Damage-associated molecular patterns.
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* Végtag

Bore hlivos, nyirkos

RR: 90/60 fr: 120/min, légzésszdm: 36/min, SpO2 97%

GCS 15

Egyebekben negativ



SEPSIS?

* Mar az okori gorogok
 Homérosz (llidsz) — sepsis (onnw)

e Szerves anyag rothadasa, elbomlasa

e Sepsis-1 (1991)
* Gyanitott vagy igazolt infekcio,
ami SIRS-hez vezet
 Sulyos sepsis
» Sepcticus shcok

1991 Consensus Conference’

SIRS

Sepsis
Severe sepsis

Septic shock

At least two of the following:

e Temperature >38°C or <36°C

Heart rate =90 beats/min

Respiratory rate =20 breaths/min or arterial CO, <32 mm Hg
White blood cell count =12 x 10%L or <4 x 10%L or >10%
immature forms

Infection® + SIRS
Sepsis + acute organ dysfunction

Sepsis + persistent hypotension after fluid resuscitation



Term Criteria

. . 7 1o SIRS 2 out of the 4 following criteria:
F I Z I a I S | e | ete 1 6 . 4 6 Temperature >38 °C or <36 °C
‘ Heart rate >90/min
Hyperventilation evidenced by respiratory
rate >20/min or arterial CO2 < 32 mmHg

White blood cell count >12 000 cells/ul or
<4000 cells/ul

Sarkar, Dattatreya & Chatterji, Rajeev. (2022). Role of Procalcitonin Levels

o \Vé gltag Vb st o St OE e
* Bére h(ivos, nyirkos

* RR:90/60 fr: 120/min, légzésszam: 36/min, Sp0O2 97% L

-

Egyebekben negativ
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D efl n I C I O Table 1. Diagnostic criteria for sepsis

Infection,” documented or suspected, and some of the following:®
General variables

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C)

. Heart rate =90 min ! or =2 sp above the normal value for age
* Sepsis-2 (2001) Tachypnea

Altered mental status
Significant edema or positive fluid balance (=20 mL/kg over 24 hrs)
Hyperglycemia (plasma glucose =120 mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables ]
° 1 - Leukocytosis (WBC count =12,000 pL.™ ")
Septlcus ShOCk' Leukopenia (WBC count <4000 pL™ ")
Normal WBC count with =10% immature forms
Plasma C-reactive protein =2 sp above the normal value
. , , Plasma procalcitonin =2 sp above the normal value
e Szisztolés art. nyomas < 90 Hgmm Hemodynamic variables
Arterial hypotension® (SBP <90 mm Hg, MAP <70, or an SBP decrease =40 mm Hg in adults

(gyermek <2 SD a normalhoz képest) O f?oizabd”w normal for age)
* MAP <60 Hgmm C‘;L(;flié;c i[‘l:.l&}‘{ >3.5 L'min” M~
Organ L!ysfunctwn \-rar'lables ]
* SZiSZtOIéS Vérnyomés CSékkenése izﬁitildtl)lrg;?::je{rs:'?n[efai{ti{;li{t)ﬁ‘EJRGD?I!LR;S, “hr ! or 45 mmol/L for at least 2 hrs)
>40 Hgmm Congulation sbnormalities (INR >15 or aPTT 60 secs)

[leus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000 pL™1)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 mmol/L)
Tissue perfusion variables

Hyperlactatemia (=1 mmol/L)

Decreased capillary refill or mottling

Levy MM, Fink MP, Marshall JC, et al. 2001 SCCM/
ESICM/ACCP/ATS/SIS international sepSIS definitions
conference. Crit Care Med. 2003;31:1250-1256.
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Végtag

Bore hlivos, nyirkos

RRr: 120/min, légzésszam: 36/min, Sp0O2 97%

GCS 15

Egyebekben negativ



Szervrendszer szintd va

tozasok

e Keringés

e Sziv

Endothel — prostaciklinek, NO — vazodilatacié
Csokkent ADH-szekrécio hipotenzié
Megnovekedett kapillaris permeabilitas - folyadékkilépés, szoveti 6déma

Vazokonstrikcid karosodasa (a vér redisztribucidja a splanchnikus szervekt6l nem megfelel6)
Kapillaris ataramlas romlasa

» Szoveti 6déma okozta kompresszid, endothel duzzanata, lumen elzdrédasa (leukocytak, vorosvértestek)
Endothelkarosodas

* Diszfunkcio, alvadasi eltérések, csokkent VVT-deforambilitas, adhézio, glycocalyx degradacidja

Keringési elégtelenség infekcioval tarsulva
*  Nem megfelel6 myocardium vérataramlas
* Direkt myocardiumdepresszid (IL-115, TNF-a — B-receptorok, NO down-regulacidja; C5a medidlta cardiodepresszzid)

* Karosodott mé’;okondriumfunkcié (NO, ROI; mitokondrium Ca-tultelit6édése — permeabilitds n6 — mtDNS szabadda valik —
DAMP — TLR-



Megnevezés Erték Abn Egység Referencia tart. 2

Natrium 140 mmol/1 136-145
Kalium 4,59 mmol/1 3,50-5,10
G’lukﬁz 5; ﬂg mmol,-"'l 3; gﬂ-sl ﬂﬂ

Diabetes csak Tmmol/l érték felett wvaldszini (éhgyomri Allapotban).

Karhamid —— U H mmol/1 2,14-8,21
Kreatinin 6 U H umol/1l 62-106

GOT 52 U H U/1 <44

GET 25 U U/l <50
Ultraszenzitiv CRP 315,80 U H mg/l <5,00

PTRE ida 24,10 U H sec %,40-12,50
Protrombin réta 1,96 UH. 0,20-1,15
Protrombin INR 1,97 UH. 0,90-1,15

Vérkép automatéval:
Fehérvérsejt 17,200 U H Giga/l 4,000-10,000

Mindségi wvérkép (kenetellendrzés):

Neutrofil karéjozott # 75,5 %

Neutrofil Stab # 22,7 %

Mielocita # 0,9 %

Limfocita # 0,0 %

Monocita # 0,9 %

Eozinofil # 0,0 %

Bazofil # g,0 %

Szétesett sejt # 1,8 /100FVS

Vardsvértest 3,80 L T/1 4,50-6,00
Hemoglobin 125 L g/l 137-175
Hematokrit # 36,9 L % 40,1-51,0
MCV 87,1 H £l 80,0-95,0
MCH 32,9 4] jale 26,0-33,0
MCHC 339 g/l 310-360

RDW 13,5 ECV 11,6-14,4




Szervrendszer szint( valtozasok

* \/ese

* Hipoxémia, hipoperfuzio -> ATN

Szisztémas hypotensio, direkt vasoconstrictio, cytokinek (pl. TNF)

Tubularis epithel — TLR-2,-4 — oxidativ stressz, mitokondium-karosodas

Kapillarisocclusio — endothelkarosodas — vazodilatacio, endothel leakage —
odema- peritubularis tér n6é — tubularis epithel 02-ellatasa romlik — vesén
beluli redistribucié — medulla hipoperfuzidja
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Definicio
Box 3. New Terms and Definitions

« Sepsis is defined as life-threatening organ dysfunction caused by
a dysregulated host response to infection.

° T
Se pS IS 3 « Organ dysfunction can be identified as an acute change in total
SOFA score =2 points consequent to the infection.

( 20 1 6 JA M A) + The baseline SOFA score can be assumed to be zero in patients

not known to have preexisting organ dysfunction.

* A SOFA score =2 reflects an overall mortality risk of
approximately 10% in a general hospital population with
suspected infection. Even patients presenting with modest
dysfunction can deteriorate further, emphasizing the seriousness
of this condition and the need for prompt and appropriate
intervention, if not already being instituted.

« In lay terms, sepsis is a life-threatening condition that arises
when the body's response to an infection injures its own tissues
and organs.

« Patients with suspected infection who are likely to have a prolonged
ICU stay or to die in the hospital can be promptly identified at the
bedside with gSOFA, ie, alteration in mental status, systolic blood
pressure =100 mm Hg, or respiratory rate =22/min.

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3). JAMA. 2016;315:801-810.



Screening for sepsis in hospital

SOFA — qSOFA

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?

4. For acutely ill patients in hospital, we “recommend”using  Revisited
NEWS, NEW2, MEWS, or SIRS over gSOFA as a single tool
to screen for sepsis

S ot - - -
core (strong recommendation, moderate certainty evidence)

System 0 1 2 3 4
Respiration Prescott H, Antonelli M, Alhazzani W, et al. Surviving Sepsis Campaign: International guidelines for

Pao,/Fi0,, mm Hg >400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with management of sepsis and septic shock 2026. Crit Care Med. 2026 Mar. Forthcoming.

(kPa) respiratory support respiratory support doi.org/10.1097/CCM.0000000000007075
Coagulation

Platelets, x103/pL =150 <150 <100 <50 <20 Box 4. qSOFA (Quick SOFA) Criteria
Liver

Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204) Respiratory rate =22/min

(rmol/L)
Cardiovascular MAP 270 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or Altered mentation

dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1° Systolic blood pressure <100 mm Hg

Central nervous system

Glasgow Coma Scale 15 13-14 10-12 6-9 <6

score®
Renal .

Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440) Seps.ls' qSOFA Score

(pmol/L)

Urine output, mL/d <500 <200

Abbreviations: Fi0,, fraction of inspired oxygen; MAP, mean arterial pressure; P Catecholamine doses are given as pg/kg/min for at least 1 hour.
Pao,, partial pressure of oxygen.

a Adapted from Vincent et al.?”

Altered
Mental Status

GCS<15

© Glasgow Coma Scale scores range from 3-15; higher score indicates better
neurological function.

Tachypnoea Hypotension

RR 222 SBP <100 mmHg

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for Sepsis and Septic
Shock (Sepsis-3). JAMA. 2016;315:801-810.

Highrisk of poor

Not high risk outcome

Continuemanagement as
appropriate

Assess for evidence of organ
dysfunction




Definicio

 Sepsis-3 (2016 JAMA)

« Septic shock is a subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound enough to
substantially increase mortality.

« Patients with septic shock can be identified with a clinical construct
of sepsis with persisting hypotension requiring vasopressors to
maintain MAP =65 mm Hg and having a serum lactate level

>2 mmol/L (18 mg/dL) despite adequate volume resuscitation.

With these criteria, hospital mortality is in excess of 40%.

Box 3. New Terms and Definitions

« Sepsis is defined as life-threatening organ dysfunction caused by
a dysregulated host response to infection.

« Organ dysfunction can be identified as an acute change in total
SOFA score =2 points consequent to the infection.
+ The baseline SOFA score can be assumed to be zero in patients
not known to have preexisting organ dysfunction.

* ASOFA score =2 reflects an overall mortality risk of
approximately 10% in a general hospital population with
suspected infection. Even patients presenting with modest
dysfunction can deteriorate further, emphasizing the seriousness
of this condition and the need for prompt and appropriate
intervention, if not already being instituted.

* In lay terms, sepsis is a life-threatening condition that arises
when the body's response to an infection injures its own tissues
and organs.

« Patients with suspected infection who are likely to have a prolonged
ICU stay or to die in the hospital can be promptly identified at the
bedside with gSOFA, ie, alteration in mental status, systolic blood
pressure =100 mm Hg, or respiratory rate =22/min.

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3). JAMA. 2016;315:801-810.



* Végtag

* Bére h(ivos, nyirkos

izikalis lelete 16:46

System Score

Respiration
PaQ,/FIO,, mmHg 400 (53.3) 400 (53.3) 300 (40)
(kPa)

Coagulation

Platelets, > 10% plL 150 150 100
Liver

Bilirubin, mg dL 1.2 (20)
{pmal L")

1.2-1.9 (30-32) 20-5.9 (33-101)

Cardiovascular MAP =70 mmHg \ MAP < 70 mmHg ) Dopamine < 5 or
dobutamine (any
dose)?

Central Nervous System (CNS)

Glasgow Coma Scale 15 13-14 10-12
score®

Renal

Creatinine, mg dL 1.2 (110) 1.2-1.9 (110 20-34(171
(pmal L") 170) 299)

Urine output, mL

per day

200 (26.7) with
respiratery suppert

50

6.0-11.9 (102-204)

Dopamine 5.1
or epinephrine = 0.1

or norepinephrine = 0.12

&9

15

3.5-4.9 (300-440)

=500

100 (13.3) with
respiratory support

20
-12.0 (204)
Dopamine = |5 or

epinephrine > 0.1
or norepinephrine

5.0 (440)

200

0.12

FIO,: fraction of inspired oxygen; MAP: mean arterial pressure; PaDy partial pressure of axygen

*Catechalamine doses are given as pgkg™' min™! for at least | h

Glasgow Coma Scale scores range from 3 to |5; higher score indicates better neurclogical function,

Megnevezés
Natrium

Kélium

RR: 90/604r: 120/min, légzésszam: 36/min, Sp02 97% .-

* GCS 15

* Egyebekben negativ

Kreatinin

GoT

GPT

Ultraszenzitiv CRP
PTR id3

Protrombin rata
Protrombin INR

automataval:

Vorésvértest
Hemoglobin
okrit #

MC
MCH
MCHC
RDW

Erték Abn
140
4,59
5,09

gloszind

u

u

52 u

25 u

315,80 u

24,10 u

1,96 u

,97 u

u

H

u

mom o

mmol/1

Referencia tart.

3,50-5,10

3,90-6,00

(éhgyomri allapotban).

mmol/1
umol/1

Giga/l

2,14-

62-106

11,6-14,4



Diagnozis — SOFA, DE

 Haematologiai és biokémiai markerek

 Leukocytosis (>12000 G/I) v. leukopaenia (<4000 G/I)

e Eretlen alakok >10%
 CRP >2 SD normal tartomany
e PCT >2 SD nomral tartomany

Figure 2
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Categories of the SOFA score

Plasma concentrations of the corresponding C-reactive protein (CRP)
concentrations of patients within four categories of the sepsis-related
organ failure assessment (SOFA) score. Indicated are median (®),
25/75 percentiles (box) and 10/90 percentiles (whisker) of CRP
concentrations (n) obtained from 40 patients during a 15-day
observation period. *P<0.05 compared with the preceding category
(Mann-Whitney U-test).
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Table 2 : Comparision between CRP and Procalcitonin.”

C-reactive protein

Procalcitonin

Begins to rise 12-24 hours
and peaks Within 2-3 days

Detectable with 3-4 hours
and peaks within 6-24hours

High in other inflammatory
conditions like SLE.JRA, etc

Doesn’t rise in these
inflammatory conditions

As a marker of sepsis
sensitivity :0.75 (95% CI,
0.62-0.84)

0.88 (95% CI -0.8-0.93)

Specificity :0.67( 95%CI,
0.56-0.77)

0.81( 95% CL,0.67-0.90)

Comparison of procalcitonin (PCT) and C-reactive protein (CRP)
plasma concentrations at different SOFA scares during the
course of sepsis and MODS

Michael Meisner, Klaus Tschaikowsky, Thomas Palmasrs and Joachim Schmidt

Table 1. Diagnostic criteria for sepsis

Infection,® documented or suspected, and some of the following:?
General variables
Fever (core temperature >38.3°C)
Hypothermia (core temperature <36°C)
Heart rate =90 min ' or >2 sp above the normal value for age
Tachypnea
Altered mental status
Significant edema or positive fluid balance (=20 mL/kg over 24 hrs)
Hyperglycemia (plasma glucose >120 mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables
Leukocytosis (WBC count >12,000 pL ")
Leukopenia (WBC count <4000 L")
Normal WBC count with >10% immature forms
Plasma C-reactive protein >2 sp above the normal value
Plasma procalcitonin =2 sp above the normal value
Hemodynamic variables
Arterial hypotension? (SBP <90 mm Hg, MAP <70, or an SBP decrease >40 mm Hg in adults
or <2 sp below normal for age)
SV, >T70%°
Cardiac index >3.5 L'min M
Organ dysfunction variables
Arterial hypoxemia (Pao,/Fio, <3
Acute oliguria (urine output <0.5 mL-kg "-hr ! or 45 mmol/L for at least 2 hrs)
Creatinine increase >>0.5 mg/dL
Coagulation abnormalities (INR >1.5 or aPTT >60 secs)
Ileus (absent bowel sounds)
Thrombocytopenia (platelet count <100,000 pL 1)
Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 mmol/L)
Tissue perfusion variables
Hyperlactatemia (>1 mmol/L)
Decreased capillary refill or mottling
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Categories of the SOFA score

Procalcitonin (PCT) plasma concentrations of patients within four
categories of the sepsis-related organ failure assessment (SOFA)
score. Indicated are median (®), 25/75 percentiles (box) and 10/90
percentiles (whisker) of PCT observations (n) obtained from 40
patients during a 15-day observation period. *F<0.05 compared with
the preceding category (Mann—Whitney U-test).




Procalcitonin

* Pajzsmirigy C-sejtjei, mas szervek IL-6,

TNF-a, IL-113

IFN-y

e Kinetika

 Egyé

3-4 o6ra elteltével kezd emelkedni
Csucs 6-12 6ra mulva
Féléletids 24 6ra

b okok

Sebészi beavatkozas, sulyos trauma,
sulyos égés, elhuzédo kardiogén shock

Gombainfekcio, malaria, babesia
Medullaris pajzsmirigycc., kissejtes

Va4

tidoérak

Gyogyszerek (alemtuzumab, IL-
2/granulocyta-transzfuzio)

CKD
Amfetamin

Vizsgalat

GPT

Alkalikus
foszfataz

Gamma-GT
LOH
Fehérvérssjt
MEUT

MEUT
Limfocita
Limfocita (ahs)
Eczinofil
Eazinofil (abs)
Bazofil

Bazofil (abs)
VY
Hemoaglohin
HTK

MCW

MCH

MCHC
Trombodcita

Ultraszenzitiv
CRP

Procalcitonin £

M.Egys.
1/l

1l

1/l

1yl

G/l

o
Giga/l
%o
Giga/l
o
Giga/l
%o
Giga/l
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g/l
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24,19
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0,02
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151
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0,03
32
151
46,3
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142

P
]

I
=]
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0,03
4,76
137
42
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28,8
326
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894
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Review Article

Clinical Utility and Measurement of Procalcitonin

Intan Samsudin,'? ‘Samuel D Vasikaran'
'Department of Clinical Biochemistry, PathWest Laboratory Medicine WA, Fiona Stanley Hospital, Murdoch, WA 6150,
Australia; “Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Serdang, Selangor 43400, Malaysia

Procalcitonin

*For correspondence: Dr Samuel Vasikaran, Samuel vasikaran@health wa_ gov.au

* Alapellatas

* 0,25 ug/l
* Briel és mtsai. 72%-al kevesebb antibiotikum-kezelés, 40% fels6 |éguti infekcidk esetén
e Burkhardt és mtsai 42%-al kevesebb antibiotikum-felhasznalas

Mortalitasban nincs kilonbség

......................... | Guidelines for starting of antibiotics™

V4 7 ; ' v ‘v
oo 7”7 .
e S O t I E Concentration Concentration 20-25 Concentration 205 Concentration =1 pg/L
u rgossegl SZ a y . ‘va:{‘l:j;[rl T k_md]_‘;;“gv [\ and)‘ 1'“; I| nz205 ncentraty Hg
* ProHosp

. . e, , , , .. ., , i Antibiotics strongly Antibiotics discouraged Antzbxot\«:sveno:ﬂ‘lraged Antwbli-txcs‘strongly
 1/3-al kevesebb antibiotikum-felhasznalas alsé léguti infekciok esetén [ vt
§ v v

i If blood sample taken for calculation of procalcitonin concentration at early stage of episode,

obtain a second procalcitonin concentration 6-12 h later

[ J ITO Guidelines for continuing or stopping of antibiotics

* PRORATA? — alacsonyabb expozicié |

de (nem szignifikdnsan) magasabb 60 napos mortalitas

SAPS

* Ledllitdshoz 5 vs 7 nap antibiotikum, alacsonyabb mortalitas

v

v

v

Concentration
<0-25 pg/L

Stopping of antibiotics
strongly encouraged

oncentration,
or concentration

20-25 and <0-5 pg/L

Stopping of antibiotics

encouraged

Decrease by <80% from

peak concentration,

and concentration
=05 pg/l

¥
Continuing of antibiotics
encouraged

Increase of concentration
compared with peak
concentration and

concentration =0-5 pg/L

v

Changing of antibiotics
strongly encouraged

Figure 3. Algorithms for initiating and discontinuing antibiotic therapy in ICU

Reprinted from The Lancet, 375, Bouadma L et al, Use of procalcitonin to reduce patients’ exposure to antibiotics in intensive
care units (PRORATA trial): a randomised, controlled, open-label trial, pages 463-74, 2010, with permission from Elsevier.




Patient with mild iliness outside ICU
(Defined by setting specific scores, e.g. gSOFA, MEDS, NEWS)

Clin Chem Lab Med 2019; 57(9): 1308-1318 DE GRUYTER

Opinion Paper

Philipp Schuetz*, Albertus Beishuizen, Michael Broyles, Ricard Ferrer, Gaetan Gavazzi, Eric
Howard Gluck, Juan Gonzéalez del Castillo, Jens-Ulrik Jensen, Peter Laszlo Kanizsai, Andrea
Lay Hoon Kwa, Stefan Krueger, Charles-Edouard Luyt, Michael Oppert, Mario Plebani, Sergey
A. Shlyapnikov, Giulio Toccafondi, Jennifer Townsend, Tobias Welte and Kordo Saeed

Procalcitonin (PCT)-guided antibiotic stewardship:
an international experts consensus on optimized
clinical use

Patient with severe illness in ICU
(Defined by setting specific scores, e.g. gSOFA, SOFA, APACHE)

Patient with moderate illness outside ICU
(Defined by setting specific scores, e.g. gSOFA, MEDS, NEWS)

Bacterial infection ‘ |

Bacterial infection | Bacterial infection ‘

Initial clinical assessment ‘ ‘ Bacterial infection ‘ ‘

Initial clinical assessment ‘ l

Initial clinical assessment Bacterial infection Bacterial infection (Including microbiology) uncertain highly suspected (Including microbiology) uncertain highly suspected
(Including microbiology) uncertain highly suspected
PCT result <0.25 20.25 0.25 20.25 PCT result L. <0.5 20.5 <0.5 20.5
[ PCT result (ug/L) | [ <0.25 T 20.25 | <0.25 | 20.25 | | (uglt) | ‘ || | - I | ‘ (wgl) J ‘ || | | |
Probability of bacterial Probability of bacterial
Probability of bacterial - \ Low pi Y | [ High p | | Low pr y ‘ | High p y | " Low High pi Low probability High probability
Infection based on PCT level? ’ Low ‘ ‘ High pi y ‘ ‘ Low probability ‘ | High probability | Infection based on PCT level? Infection based on PCT level
Bacterial infecti infection Bacterial infection
Bacterial infection
‘ Overall interpretation ‘ | unlikely ‘ ‘ Sty ‘ ‘ possible ‘ - Overall interpretation ‘ unlikely ‘ l likely ‘ ‘ possible | _ ‘ Overall interpretation ‘ ‘ ke | | Jikely
Withhald Abx, Use empiric Abx Lblse edmp\ﬂ?AhXI Usa Abx based LbJse ‘z‘mpiri‘i N’XI Use Abx basad Use empiric Abx Use emmpiric Abx
consider other Use Abx based on based on clinical Use Abx based on Antiblotic management _ based on clinical 58 Abx based on ased on clinical sa Abx basad on based on clinical Use Abx based on based on clinical Use Abx based on
Antibiotic management diagnostic tests to clinical judgement judgement, consider clinical judgement 9 Jjudgement, consider clinical judgement judgement, consider clinical judgement Antibiotic management judgement, consider clinical judgement judgement, consider clinical judgement

establish diagnosis other diagnostic tests

other diagnostic tests other diagnostic tests other diagnostic tests

other diagnostic tests

Use PCT every 24—
Consider 2nd PCT 48 h for monitoring

Use PCT every 24—

Consider 2nd PCT 48 h for monitoring

Recommendations for A - test within 24 h N
test within 6-24 h and discontinuation and discontinuation
follow-up of patients before sending home | | of Abx if PCT <0.25 to ;f;“’(‘é;’; ‘L;‘ET of Abx if PCT <0.25

ug/L or drop by 80% ug/L or drop by 80%

Use PCT every 24—
48 h for monitaring
and discontinuation
of Abx if PCT <0.25
ug/L or drop by 80%

Use PCT every 24—
48 h for monitoring

Use PCT every 24—
i ||| e
10 stop Abx if PCT a dscontinuater

still <0.5 gL ug/L or drop by 80%

Use PCT within 24— Use PCT every 24—

- 48 h for monitoring 48 h for monitoring
and discontinuation Recommendations for and discontinuation and discontinuation

i follow-up of patients
of Apx if PCT <0.25 P of pi of Abx if PCT still of Abx if PCT <0.5
ug/L or drop by 80% <0.5 pgiL ng/L or drop by 80%

Consider 2nd PCT
test within 24 h

to stop Abx if PCT
still <0.25 pg/L

Use repeated PCT Consider 2nd PCT
test within 6-24 h
to early stop Abx to if

PCT still <0.25 pg/L

Recommendations for
follow-up of patients

* Caution in patients with immuno-suppression (including HIV), CF, pancreatitis, trauma, pregnancy, high volume transfusion, malaria;

PCT-guided stewardship should not be applied to patients with chronic infections (e.g. abscess, osteomyelitis, endocarditis)

Figure 1: PCT use in patients with mild illness outside the ICU.

Based on the analysis of trials, the group agreed that for
optimal use, the PCT levels should be put into the context
of the clinical assessment in regard to severity of illness
and probability of bacterial infection to make reasonable
recommendations. We thus derived three different algo-

Figure 2: PCTuse in patients with moderate illness outside the ICU.

* Caution in patients with immuno-suppression (including HIV), CF, pancreatitis, trauma, pregnancy, high volume transfusion, malaria;  « caution in patients with immuno-suppression (including HIV), CF, pancreatitis, trauma, pregnancy, high volume transfusion, malaria;
PCT-guided stewardship should not be applied to patients with chronic infections (e.g. abscess, osteomyelitis, endocarditis)

PCT-guided stewardship should not be applied to patients with chronic infections (e.g. abscess, osteomyelitis, endocarditis)

Figure 3: PCT use in patients with severe illness in the ICU.

tion across departments. Our recommendation was to
use PCT for initiation of antibiotics mainly in low risk
patients with uncertain bacterial infection, and for other
patients to monitor PCT to stop antibiotic treatment early.
In higher risk patients, the algorithm focuses on early stop
of treatment in the case of low PCT and no evidence for
bacterial infection. The specification of one cut-off for
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Table 1. Diagnostic criteria for sepsis

Infection,® documented or suspected, and some of the following:?
General variables
Fever (core temperature >38.3°C)
Hypothermia (core temperature <36°C)
Heart rate >90 min~' or >2 sp above the normal value for age
Tachypnea

. V4 .
Altered mental status
Significant edema or positive fluid balance (>20 mL/kg over 24 hrs)
Hyperglycemia (plasma glucose >120 mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables
Leukocytosis (WBC count >12,000 L™ 1)
Leukopenia (WBC count <4000 pL D)
Normal WBC count with >10% immature forms
Plasma C-reactive protein >2 sp above the normal value
Plasma procalcitonin >2 sp above the normal value
Hemodynamic variables
Arterial hypotension® (SBP <90 mm Hg, MAP <70, or an SBP decrease >40 mm Hg in adults

 Haematoldgiai és biokémiai markerek

Svo, =>70%"°

* Leukocytosis (>12000 G/I) v. leukopaenia (<4000 G/I) Org oo sarien

Arterial hypoxemia (Pao,/Fio, <300)

7
Acute oliguria (urine output <0.5 mLkg “hr ! or 45 mmol/L for at least 2 hrs)
C E ret I e n a | a ko k > 10% Creatinine increase >0.5 mg/dL ﬂ

, , Coagulation abnormalities (INR >1.5 or aPTT >60 secs)
[ ] C 2 S m I m Ileus (absent bowel sounds)
R P > D n O r a ta rto a ny Thrombocytopenia (platelet count <100,000 pL )
R 1 711 .ol el 1 7N re 7 71 Ilynerbilrirubinemiarlplasma total bilirubin >4 mg/dL or 70 mmol/L)

C PCT>ZSD77777!I.77.7 o o ] T B ] - /L)

mottling

* Kreatinin-e
5. 5epsis is a clinical diagnosis and should not be ruled in or ruled New
* Bilirubin >i out using a single biomarker or diagnostic test (good practice
statement)

Thrombocy ¢ There is “insufficient evidence”to make a recommendation New

; regarding use of novel rapid host response diagnostics
e Laktat>1n

» Sepsis indukalta hyperlycaemia >7,7 mmol/I

* Hypoxaemia paO2/FiO2 < 400



Definicio

 Sepsis-3 (2016 JAMA)

« Septic shock is a subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound enough to
substantially increase mortality.

« Patients with septic shock can be identified with a clinical construct
of sepsis with persisting hypotension requiring vasopressors to
maintain MAP =65 mm Hg and having a serum lactate level

>2 mmol/L (18 mg/dL) despite adequate volume resuscitation.

With these criteria, hospital mortality is in excess of 40%.

Box 3. New Terms and Definitions

« Sepsis is defined as life-threatening organ dysfunction caused by
a dysregulated host response to infection.

« Organ dysfunction can be identified as an acute change in total
SOFA score =2 points consequent to the infection.
+ The baseline SOFA score can be assumed to be zero in patients
not known to have preexisting organ dysfunction.

* ASOFA score =2 reflects an overall mortality risk of
approximately 10% in a general hospital population with
suspected infection. Even patients presenting with modest
dysfunction can deteriorate further, emphasizing the seriousness
of this condition and the need for prompt and appropriate
intervention, if not already being instituted.

* In lay terms, sepsis is a life-threatening condition that arises
when the body's response to an infection injures its own tissues
and organs.

« Patients with suspected infection who are likely to have a prolonged
ICU stay or to die in the hospital can be promptly identified at the
bedside with gSOFA, ie, alteration in mental status, systolic blood
pressure =100 mm Hg, or respiratory rate =22/min.

Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016;315:801-810.



SOFA: 3

System Score
° ° /7 |- 0 [ 2 3 4
[ ]
izikalis lelete
[ ] PaQ,/FIO,, mmHg 400 (53.3) 400 (53.3) 300 (40) 200 (26.7) with 100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, > 10% plL 150 150 100 50 20
Liver
Bilirubin, mg dL 1.2 (20) 1.2-1.9 (20-32) 20-5.9 (33-101) 6.0-11.9 (102-204) -12.0 (204)
{pmal L")
Cardiovascular MAP =70 mmHg \ MAP < 70 mmHg ) Dopamine<5 or Dopamine 5.1-15 Dopamine = |5 or

dobutamine (any  or epinephrine = 0.1 epinephrine > 0.1
dose)? or norepinephrine=0.1*  or norepinephrine > 0.1*

Central Nervous System (CNS)

7 Glasgow Coma Scale 15 13-14 10-12 69 6
+ Végta
g g Renal

Creatinine, mg dL 1.2 (110) 1.2-1.9 (110 20-34 (171 3.5-4.9 (300-440) 5.0 (440)

(pmal L") 170) 299)

Urine output, mL =500 200

per day

FIO,: fraction of inspired oxygen; MAP: mean arterial pressure; PaDy partial pressure of axygen

77 77 oo .
® *Catecholamine doses are given as ugkg™ min™ for at least | h
O re u VO S’ l lyl r O S Glasgow Coma Scale scores range from 3 to |5; higher score indicates better neurclogical function,

Megnevezés Erték Abn  Egység Referencia tart.
Natrium 140 mmol/1l E
K&lium 4,59 mmol/l 3,50-5,10
. V4 Vé Vé . 0 Glitkdz 5,09 mmol/1 3,90-6,00
RR: 90/604r: 120/min, légzésszam: 36/min, Sp0O2 97 e
(] (] ’ [ ’ o i U H mmol/1 2,14-8,2
Kreatinin U H umol/1 62-106
GOT 52 U H U/ <44
GPT 25 U u/1 <50
. Ultraszenzitiv CRP 315,80 U H mg/l
PTR id3 24,10 U H sec
Protrombin rédta 1,96 UH
Protrombin INR 1,97 U H

automataval:

U H Giga/l 4

* Egyebekben negativ

Vordsvértest L T/1
Hemoglobin L g/l
okrit # L %
MC H £1
MCH u P9
MCHC g/1
RDW $CV 11,6-14,4
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Recommendations 2021

Recommendatic
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Changes From 2016
Recommendations

Recommendation Strength
and Quality of Evidence

INFECTION For adults with sepsis or septic shock at low Weak, low qualit ; . - ti t
1. For hospitals and health systems, we rec- Strong, moderate-quality evider . . . ) risk of MRSA, we suggest against using em- A e s :nh ts.e?s.ls nrd:elphc fhc::k'. mof Bast practice statemant
ommend using a performance improvement {for screening) 11. For adulls with suspected sepsis or septic Best practice states piric antimicrobials with MRSA coverage, as recommentd oplimising cosing stralegles
i i i i shock but unconfirmed infection, we recom- ; . bl . antimicrobials based on accepted pharmaco-
program for sepsis, including sepsis screening § . - =40 . compared with using antimicrobials without L ) .
e Smmar | e e e B nlE e el Strong, very low-quality evidenc  mend continuously re-evaluating and searching MRSA coverage. hnetlc!phglmacodynamml (PK/PD) principles
. (for standard operating proce- for alternative diagnoses and discontinuing and specific drug properties.
erating procedures for treatment. ific: antimicrobials if e rmativ of
dures) IelmP'"ff 3; imicrobi S "'a'-'SGJ 27. For adults with sepsis or septic shock, we Best practice statement
dinesa i5 demanetrated or strongly st e — recommaend rapidly identifying or excluding a
12 I_=nr Iadulls with pne;ssibl& saptic shock or a P ity of specific anatomical diagnosis of infection that
. . likelihood for sepsis, we recommend admifis- shoc requires emergent source control and imple-
2. W‘e recommend against using gSOFA comg Strong, moderate-quality evider tering anlimicrp_bials immediately, ideally w qual - - - menting any required source control intervention
with SIRS, NEWS, or MEWS as a sing le- 1 hr of recognition. = withow 12 Fpr ac_lults with sepsis or seplic shock and Wemk, verylowq oo enonas medically and logistically practical.
screening tool for sepsis or septic shock. high risk for multidrug resistant (MDR) organ-  evidence 28, For adults with - e shodk Best practice st =
) : : : isms, we suggest using two antimicrobials with . For adults with sepsis or seplic sl . We est practice statemen
3. For adults m._lspe;:lmd c?ihawng sepsis, we sug-  Weak, low guality of evidence gram-negati?g cm-era;]e o o A recommand prompt remaval of intravascular
gest measuring biood lactate. over one gram-negative agent. access devices that are a possible source of
INITIAL RESUSCITATION 20. For adults with sepsis or septic shockand low  Weak, very low Sepsis c': sek;:zc sho::b?::r:ther vascular
; i . ; ; " i ; ; access has bean esf ed.
4. Sepsis and septic shock are medical emergen Best practice statement 13. For adults with possible sepsis without shock, _ Best practice stater risk for mulndrus rasm_am (MDR) organisms, evidence - : = -
cies, and we recommend that treatment and et e e R i we suggest against using two gram-negative 29. For adults with sepsis or septic shock, we sug-  Weak, very low guality of
resuscitation begin immediately. hood of infactious versus noninfectious causes agents for empi!ic treatment, as compared to gest daily assessment for de-escalation of anti-  evidence
5. For patients with sepsis induced hypoperfusion  Weak, low quality of evidence of acute illness. one gram-negative agent. microbials over using fixed durations of therapy
or septic shock we suggest that at least 30mL/ 14. For adults with possible sepsis without shock,  Wealk, very low qualit 21. For adults with sepsis or septic shock, we Weak, vary low g without daily went for de lation
kg of IV crystalloid we suggest a time-limited course of rapid inves- *  suggest against using double gram-negative  evidence 30. For adults with an initial diagnosis of sepsis or ~ Weak, very low guality of
fluid should be given within the first 3 hr of resus- tigation and if concern for infection persists, the coverage once the causative pathogen and the septic shock and adequate source control, we  evidence
citation. administration of antimicrobials within 3 hr from SsCop b""'l‘“" 2 k_“"“’"' . . suggest using shorter aver longer duration of
the time when sepsis was first recognized. 22. For adults with sepsis or septic shock at high ~ Weak, low qualit,  antimicrobial therapy.
risk of fungal infection, we suggest using : e 5 : : :
empiric antifungal therapy over no antifungal 31. For adL._lIls with an initial diagnosis of sepsis Weak, low quality of evidence
6. For adults with sepsis or septic shock, we sug-  Weak, very low guality of evider therapy. or septic shock and adequate source control

gest using dynamic measures to guide fluid

resuscitation, over physical examination, or static
parameters alone.

7. For adults with sepsis or septic shock, we sug-
gest guiding resuscitation to decrease serum
lactate in patients with elevated lactate level,
over not using serum lactate.

Weak, low guality of evidence

@

For adults with septic shock, we suggest using  Weak, low quality of evidence

. For adults with a low likelihood of infection

Weak, very low gualit
and without shock, we suggest deferring anti-

microbials while continuing to closely monitor

the patient.

23.

For adults with sepsis or septic shock at low

Weak, low qualit]

HEMODYNAMIC MANAGEMENT
32.

where optimal duration of therapy is unclear,
we suggest using procalcitonin AND clinical
evaluation to decide when to discontinue

antimicrobials over clinical evaluation alone.

For adults with sepsis or septic shock, we ffec-
ommend using crystalloids as first-line fluid %
resuscitation.

hte-guality
evidence

caq:m llary refill time to guide resuscitation as an ri§l§ of fungal infection, we suggest against em- 33. For adults with sepsis or septic shock, we Weak, low quality of evidence CHANGED from weak
adjunct to other 16. For adults with suspected sepsis or septic shock, Weak, very low qualit  PINC Use of antifungal therapy suggest using balanced crystalloids instead of recommendation, low quality
measures of perfusion. we suggest against using procalcitonin plus clin- normal saline for resuscitation. of evidence.

MEAN ARTERIAL PRESSURE ical evaluation to decide when to start antimicrobi- “We suggest using either bal-

9. For adults with septic shock on vasopressol Strong, modeglte-quality evider.

als, as compared to clinical evaluation alone.

anced crystalloids or saline for

we recommend 17. For adults with sepsis or septic shock at high ~ Best practice stater fluid resuscitation of patients
an initial target mean arterial pressure (MAP) of "is“:"f MR_SA e recommend using e"“Pi'iff with sepsis or septic shock”
f.lTE;i MAP targets. iﬁ::!ﬁﬁﬂ:l: :::mf 32&“:&2;:’ = 34. gz;ag;'rl;\:jg‘uxﬁf;rt;ﬁ-z i*;ﬂfek;:fgzug Weak, moderate-quality evidence

ADMISSION TO INTENSIVE CARE 2 mﬁ’::;:_mm’"“da‘i““ ontheuseof  Norecommend | ..\ mes of crystalloids.

10. For adults with sepsis or septic shack who re-  Weak, low quality of evidence 26. For adults with sepsis or septic shock, we sug- Weak, moderale. 35. For adults with sepsis or septic shock, Strong, high-quality evidence

quire ICU admission, we suggest admitting the
patients to the ICU within & hr.

gest using prolonged infusion of beta-lactams
for maintenance (after an initial bolus) over

we recommend against using starches for
resuscitation.
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Initial Resuscitation

Hour-1 Bundle

Campaigne’
Initial Resuscitation for Sepsis and Septic Shock paig

Recommendations

4. Sepsis and septic shock are medical emergencies,
and we recommend that treatment and resuscitation

begin immediately.
Best practice statement.

—O— 54

E Administer broad- Apply vasopressors if
MEDICAL spectrum antibiotics. hypotensive during or
EMERGENCY after fluid resuscitation to
Initiate bundl maintain a mean arterial
risebundewron @) | | pressre Z65m i
sepsis/septic shock. Begin rapid
May not complete all bundle el administration of Q‘ \
within one hour of recognition. 30 mL/kg crystalloid S
1 for hypotension or S E W)
lactate = 4 mmol/L. ‘ “ [

—0—

Measure lactate level.

Remeasure lactate
if initial lactate
elevated (> 2 mmol/L).

—0—

Obtain blood cultures
before administering
antibiotics.

/
A 7 s

J

@ 2019 the Society of Critical Care Medicine and the European Society of Intensive Care Medicine. All Rights Reserved. S tyor
Critical Care Medicine



Kezdeti ellatas

e Egészséglgyi veszélyhelyzet — azonnali kezelés, ,reszuszcitacio”

* Sepsis gyanuja esetén az els6 éraban javasolt laktat-szint ellenbrzése

8. For adults with possible, probable, or definite sepsis or Carryover
septic shock, we “suggest” measuring blood lactate (condi-
tional recommendation, low certainty evidence)

» Onmagaban a diagnézishoz nem elég, de segit annak felallitdsaban

* Prognozis becslésében segit



Infekcio eredete, korokozok

Respiratory
Abdominal
Bloodstream
Genitourinary tract

e Baktétiumok, gombak

Other
o e

e Virusok 1-7%-ban ) 3

Proportion of cases

04
60-

* Virulenciafaktorok

i
° Quorum Sen5|ng Included In the EPIC Il Study According to Geographic Region

WESTERN EASTERN CENTRAL/SOUTH NORTH
* Bizonyos génatirddasok szuppresszidja, masok indukalasa, ‘G’““:'s:_" FURGPE EUROPE  AMERICA AMERICA — OCEANIA — AFRIcA— ASIA
ram-Positive

bIOfI | m—ké pZéS Staphylococous aureus 20% 2% 27% 28% 30% 16%
. P Staphylococcus epidermidis 1% 1 2% 12% B% 15% a%
[ TOX I nte r m e | e S Streptocooius preurmoniae 5% 5% I% A% 3% 6% 2%
Enterococcus spp. 13% 15% 4% 10% 9% 0% 6%
* SzuperAg, barrierkarosodas Other 7% 4% % 1% 9% 7% 4%

Gram-Negative
[ J PA M P - O k Escherichia colf 17% 15% 14% 14% 13% 1% 17%
Enterobacter 7% 8% 2% 8% LS % 5%
* LPS, peptidoglycan, lipopeptidek, flagellin, bakteridlis DNS Kietsela spp. 10% 16% 9% 12% 19% 1%
Pseudomonas spp. 17% 26% 13% 15% 15% 30%:
Acinetobacter spp. 6% 14% A% A% 15% 19%
Other 18% 17% 1% 21% 20%. 15%
Anaercbes 5% 1% &% 3% 2% 3%

. . Fungi
[ J R andida 19% 19% 13% 9% 3% 1% %
ezisztencia cana - _ : o b ‘ '

Aspergilius 2% 1% 1% 3% 2% 0% 1%




Diagnostic Process
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® Physician Evaluates e Laboratory * Interpret results
patient * Test ordered tests are - * Treatment
: * Results are i
e Decides on tests . CoHectl.on performed renorted decisions
and delivery
Pre- of specimen

Preanalytic
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1. We recommend that appropriate routine microbiologic
cultures (including blood) be obtained before starting
antimicrobial therapy in patients with suspected sepsis or
septic shock if doing so results in no substantial delay in
the start of antimicrobials (BPS).

Remarks: Appropriate routine microbiologic cultures always
include at least two sets of blood cultures (aerobic and
anaerobic).

Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic Shock: 2016

sozo-10-03
0001054514

Sose - so-o3

We recommend that blood cultures be obtained prior to
initiating antimicrobial therapy if cultures can be obtained in
a timely manner. However, the risk/benefit ratio favors rapid
administration of antimicrobials if it is not logistically pos-
sible to obtain cultures promptly. Therefore, in patients with
suspected sepsis or septic shock, appropriate routine microbi-
ologic cultures should be obtained before initiation of antimi-
crobial therapy from all sites considered to be potential sources
of infection if it results in no substantial delay in the start of
antimicrobials. This may include blood, cerebrospinal fluid,
urine, wounds, respiratory secretions, and other body fluids,
but does not normally include samples that require an invasive
procedure such as bronchoscopy or open surgery. The decision
regarding which sites to culture requires careful consideration
from the treatment team. “Pan culture” of all sites that could
potentially be cultured should be discouraged (unless the
source of sepsis is not clinically apparent), because this practice
can lead to inappropriate antimicrobial use (58). If history or

Blood cultures

7. For adults with possible, probable, or definite sepsis or septic New
shock, we "recommend” collecting blood cultures as soon as
possible and ideally before the administration of antimicrobial
therapy (strong recommendation, low certainty evidence)

Prescott H, Antonelli M, Alhazzani W, et al. Surviving Sepsis Campaign: International guidelines
for management of sepsis and septic shock 2026. Crit Care Med. 2026 Mar. Forthcoming.
doi.org/10.1097/CCM.0000000000007075



Two or more sets (aerobic and anaerobic) of blood cultures
are recommended before initiation of any new antimicrobial

Die Nachweisrate bei Blutkulturen steigt mit dem abgenommenen Blutvolumen?®: 2%, Um ein
ausreichend grofRes Blutvolumen zu gewinnen, werden mindestens zwei Blutkultur-Sets be-

in all patients with suspected sepsis (59). All necessary blood nétigt (40-60 m Blut).

cultures may be drawn together on the same occasion. Blood
culture yield has not been shown to be improved with sequen-

Alle erforderlichen Blutkulturen kdnnen zeitgleich aus derselben Punktionsstelle entnommen
werden?®92, Dies senkt die Kontaminationsgefahr®l, Eine sequentielle Abnahme, mehrfache

tial draws or timing to temperature spikes (60, 61). Details Punktion oder die Abnahme im Temperaturanstieg fiihren nicht zu einer héheren Nachweis-

on appropriate methods to draw and transport blood culture rated3 9.
samples are enumerated in other guidelines (61, 62).

Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic Shock: 2016

Key points for the laboratory diagnosis of bacteremia/funge-
mia:

« Volume of blood collected, not timing, is most critical.

« Disinfect the venipuncture site with chlorhexidine or 2%
iodine tincture in adults and children >2 months old (chlorhex-
idine NOT recommended for children <2 months old).

o Draw blood for culture before initiating antimicrobial
therapy.

« Catheter-drawn blood cultures have a higher risk of con-
tamination (false positives).

« Do not submit catheter tips for culture without an ac-
companying blood culture obtained by venipuncture.

« Never refrigerate blood prior to incubation.

« Use a 2-3 bottle blood culture set for adults, at least one
aerobic and one anaerobic; use 1-2 aerobic bottles for children.

o Streptococcus pneumoniae and some other gram-positive
organisms may grow best in the anaerobic bottle.

Contaminated blood culture bottles are common, very costly
to the healthcare system, and frequently confusing to clinicians.
To minimize the risk of contamination of the blood culture with
commensal skin flora, meticulous care should be taken in skin
preparation prior to venipuncture. Consensus guidelines [2] and
expert pancls (1] recommend peripheral venipuncture as the pre-
ferred technique for obtaining blood for culture based on data

[ERGTIGIRERNdEVice] Several studies have documented that iGdifie
tincture, chlorine peroxide, and chlorhexidine gluconate (C11G)
are superior to povidone-iodine preparations as skin disinfec-
tants for blood culture (data summarized in refs [1] and [2]).

Iodine tincture and CHG require about 30 seconds to exert an
antiseptic effect compared with 1.5-2 minutes. for povidone-
icdifiepréparations [2]. CHG is not recommended for use in

infants less than 2 months of age.

A Guide to Utilization of the Microbiology Laboratory for
Diagnosis of Infectious Diseases: 2013 Recommendations
by the Infectious Diseases Society of America (IDSA) and

the American Society for Microbiology (ASM)



FOR BLOOD CULTURE
COLLECTION

A SUMMARY

OF GOOD PRACTICE

A) USING WINGED BLOOD COLLECTION SET

{preferred method of collzctionF**

‘1 PREPARE BLOOD COLLECTION KIT

Confirm the patient’s identity and gather all requred materials before
beginning the collection proosss.

Do not use blood culture bottles beyond their expiration date. or bottkes
which show signs of damage, detericeation or
contamination

Itis recommendzd to identify the Fill-io Mark or
mark the target fill level on the blood culture
boitie label about 20 ml above the media level.

2 PREPARE BOTTLES FOR INOCULATION

Wash hands with scap and water then dry, or apply an alcobol hand rub or
another recognized effective hand rub solubon.

Remove the plastic *flip-cap™ from the blood culture botties and denfect the
septum using an appeopriate and recognized etfective disindectant, induding
chiorhesidine in 705 isopropy! diookol, Bncture of iodine, povidone-icdine in
swab or applicator form. Use a fresh swah/applcator for each bottle.
Allow bottle tops to dry in order to fully disinfect.

Attach 2 winged blood collection sst to a callection adapter cap®.

3 PREPARE VENIPUNCTURE SITE

if skin & wisibly soded. clean with snap and water. Apply a disposable fourniquet
and palpate for 2 vein. Apply clean examination gloves (sterie glowes e not
mEcessary).

Cleanse the shinusing an approprizte dismdzctant, including chlorhesidine in
70% isopropyl alcohol, tncture of indine, povidome-iodime in swab or
appicator form. The venmipuncture site is not fully clean until the

4 VENIPUNCTURE

To prevent contaminating the puncture site, do not re-palpate the
prepared vein before inserting the needle. Insert the needle mio the
peepared vean.

‘ “.' 3

.

5 CULTURE BOTTLE INOCULATION

Place the adapter cap over the aerobic bottle and press straight down 1o
peerce the septum. Hold the bottle upright, below the level of the draw site
and add up to 10 ml of blood per adult bottle and up fo 4 mi per pediatric
bottle ** Ensure the bottle is correctly filled to the Fil-do Mark or target fil
level Once the 2ercbic botile has been inoculated, repeat the procedure for
the anaerobic bottie.

6 OTHER BLOOD TESTS

i blood &5 being collected for other tests. an insert placed mbo the adapber cap
may be required. The insert is used to guide blood collection tubes onto
the neadle.

If other blood tests are requested, always collect the blood culture first.

\‘_ 1

7 FINISH THE PROCEDURE

Discard the winged coflection set into 2 sharps container and cover the
punchire site with an appropriate dressing. Remove gloves and wash hands
before recording the procedure, induding indication for oufture, date, time,
site of venipuncture, and any complications.

Ensure that additional labels are placed in the space provided on the
bottle label and do ot cover the bottle barcodes, and that the tearoff bar-
code labels are not removed. ¥ addtional |abels contain a barcode, they
should be positioned n the same mamner as the bottle barcode.

Inoculated bottles should be fransparied to the laboratory for testing as
quackly as possibie, preferably within 2 hours per CLSL' ¥ delays are expecied, it
& impartant to refer o the mamefacturer’s Instruchions for Use for guidance.

| 5

\

* I'tw s of bload codlec S0 sets wilhos? Seod colection adasters & el moonvmended

**ivoid boldeg e bived catiare Dot 10 2 Doroots’ o LPOAr dowe Jastion of daeiyg DOS W 2
vade comwcid ety 0 v adopbr can. 25 M leve’ Come! e moveloned Auony coflection and fhare
& 7 pacoble ruk of medks seflus jeto Me blaodsiaan

These secommendtions Ilustate the best practices for biced adture collection based a9 the
Werld Heabh Drganiaation recomnendations (WHO guidalines on draning biced: dest practices in
ghlebotamy. 2000, ISBN 978 92 4 155922 1), Best practices sy vary bebtween healtheare taciities:
sefier o guidelines applcable In your faclity.
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Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Timing of Specimen Collection for Blood Cultures from Febrile
Patients with Bacteremia’
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Mennyit?

Cumulative sensitivity of blood culture sets

Adapted from Lee et al. Detection of Bloodstream Infections in Adults: How Many Blood Cultures Are
Needed? | Clin Microbiol. 2007; 45:3546-3548

Detection sensitivity

98.3%
:;}
89T%

100%

90%

0% - 731% | —

S e l
70% = ||
1 L
20 ml 40 ml 60 ml

\_

\

Table I-1a. Recommended Volumes of Blood for Culture in Pediatric Patients (Blood Culture Set May Use Only 1 Bottle)

Recommended Volume of Blood
for Culture (mL)

% of Total
Weight of Total Patient Blood Culture Set Culture Set Total Volume for Blood
Patient (kg) Volume (mL) No. 1 No. 2 Culture {mL) Volume
<1 50-99 2 R 2 4
1.1-2 100-200 2 2 1 4
21127 =200 4 2 6 &
12.8-36.3 >800 10 10 20 2.5
>36.3 >2200 20-30 20-30 40-60 1.8-2.7

When 10 mL of blood or less is collected, it should be inoculated into a single aerobic blood culture bottle.

A Guide to Utilization of the Microbiology Laboratory for Diagnosis of Infectious Diseases: 2013 Recommendations by the Infectious Diseases Society of America
(IDSA) and the American Society for Microbiology (ASM)

Lee,A., Mirrett,S.,Reller,L.B.,andWeinstein,M.P.(2007).Detectionof
bloodstreaminfectionsinadults:howmanybloodculturesareneeded? J.Clin. Microbiol. 45,3546—
3548.d0i:10.1128/JCM.01555-07

TABLE 3 | Quality of bottle filling.

Under-filled bottles

Over-filled bottles

References Threshold (mL) Rate (%) Threshold (mL) Rate (%) Country
Vitrat-Hincky et al., 2011 <8 85 =10 13.0 France

Willems et al., 201 oab <8 26.2-38.0 =12 7.6-12.8 Belgium

van Ingen et al., 2013 <8 55.3 - - The Nederlands
Coorevits and Van den Abeele, 2015 <8 28.0 =12 23.2 Belgium

Chang et al., 2015 <8 q7.7 =10 0.2 South Korea
Linetal., 2013 <7 28.3 =10 13.3 Taiwan

Mermel and Maki, 1993 <5 20 - - USA

Chang et al., 2015 <3 48.4 - - South Korea

&Data from 5 hospitals

b Thresholds were defined as 2 ml below and above the recommended volume per vial.
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How to Optimize the Use of Blood
Cultures for the Diagnosis of
Bloodstream Infections? A
State-of-the Art

Brigitte Lamy """, Sylvie Dargére?®", Maiken C. Arendrup?, Jean-Jacques Parienti* and
Pierre Tattevin®

Figure 1.
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Multi-Sampling Strategy Pierre Tattevin®

Rationale

The multi-sampling strategy has been (lr:\'clupcq, and Slngle-Sampllng Strategy (ii) the key determinant for the capacity of BCs to diagnose BSI is

11“-'(’“11“““&13?1 for ‘17_“‘“’_ than 40 years, gt"d' {l“ Pl'a_m‘-"-' has Rationale the total volume of blood inoculated (Li et al., 1994); (iii) the rate

been generalized (Washington, 1975, 1992). The rationale of T'he single-sampling strategy collects the total volume ¢ false-positive results increases with the number of draws; (iv)

this strategy is based on the following points: (i) repetition of from one single draw, a “BC set” of 4 to 6 bottles. Thisg given volume of blood inoculated, the multi- and single-

f‘lmplﬁﬁ Increases 1"1"71‘1“1(‘7]7)"011‘111“ of bh“l’d "Uhl“'l?ds lhﬁfmbY satisfies both the need to collect a sufficient volume 'S’lmp]ing strategies are expected to have similar sensitivity: (v)

improving BC sensitivity, (ii) separate samples may discriminate and the need to decrease contamination rate by lim . SUee e i o oo N

contaminants from pathogens when BCs grow, (iii) separate umber of punctures. In addition. this woold )‘bc . bc«.;au%c the total »'(Jllec is U_hlumcd z\_[ once with the single-
F - € d . “sampling strategy, there is no risk of omitting subsequent draws,

samples improve BSI detection in case of intermittent bacteremia N
with decreased workload and risk of occupational 'thereby eradicating the risk of solitary BC. Hence, the median
2 E solita o X G

_transmi 2 12 rens . es screas . . .
to b]_““d transmissible ]"“h“b"_m for nurst.s,,_dLum.li volume of blood inoculated will necessarily be greater;
and improved comfort for patients, by reducing the (vi) the single-sampling strategy should enable early initiation

(Washington, 1975; Reimer et al., 1997).
It has been successful to improve BSI detection in several
studies which concluded that, under routine circumstances, at

least two separate sets of BCs should be sampled during a 24- of invasive, potentially painful, procedures. This stra of empirical antibiotic treatment when indicated (e.g., severe
h period for the diagnosis of BSIs (Mermel and Maki, 1993; Li developed since the late 1990s, based on the folloy sepsis), as there will be no need to postpone until SL;thquClll.
. 1994: Weinste 996- ( oril]l e 004 B y AT ( 3mtarmitte P - £ R

e concept of ittt Bactrrns o g8 ol snd (1) et comior il mprcd sy
or four - BC sets (O’Grady et al., 2008; Lamy and Seifert, 2012; sijonsson eta ¢ bl el BEEL RICHELE dyenipuncture will be requested for this strategy.

Baron et al., 2013; Dellinger et al., 2013; Public Health England,

2014; Accoceberry et al,, 2015a).

Ismételt mintavételekkel n6 a levett mennyiség * Kevesebb punctio — megfelel6 mennyiségi
Kontaminacid elkulonitése minta, kevesebb esély kontamindcidra

Intermittalé bacteraemia esetén nagyobb * NOvérek szamara kisebb terhelés, kevesebb
pozitivitasi arany expozicio
* Beteg szamara kevésbé megterheld
Nagyobb az esélye az 1 par levételének e Korai antibiotikum-kezdés
(kontaminacié?)
Minden punctio Uj lehet6ség a kontaminaciora  Kontaminacid?
Intermittalé bacteraemia? — folyamatos,
alacsony szintd bacteraemia » Kevesebb tapasztalat, adat



Vizasgalati anvag:

Eredmény:
Az eredmény kiadva:
Tenyésztézaal

Oxacillin
Cefazolin
Gentamicin
Aamikacin
Erythromycin
Clarithromycin
Ciprofloxacin
Levofloxacin
Azithromycin
Clindamyecin
Tobramycin

Sulfamethoxasole/ trimethoprim

Doxycyclin
Tetracyclin
Linezolid
Rifampicin

aerob hemokultura:

s20rt véna

2024.11.12

Staphylococcus hominis

Erz.

E
E
E
E
E
E
M
M
E
E
E
E
E
E
E
E

Gombatenyésztés negativ.
20,5 éra laboratériumi inkubAlds utan pozitiwv.

Vizsgélati anyag: anaerob hemokultura: szart véna

Eredmény:
Az eredmény kiadva:
Tenyésztéssel

Oxacillin
Cefazolin
Gentamicin
Amikacin
Erythromycin
Clarithromycin
Ciprofloxacin
Levofloxacin
Azithromycin
Clindamycin

Tobramycin

Sulfamethoxasole/ trimethoprim

Doxycyclin
Tetracyclin
Linezolid
Rifampicin

2024.11.12
Staphylococcus hominis

Erz.

(o N B N e S N c N N N - o T I T = I c I e

Anaercb baktérium nem tenyészett ki.

Kontaminacid wvalészini

Kérokozd szerepe kétes!

52 6ra laboratériumi inkub&lAs utén pozitiv.

Vizsgalati anyag:

Eredmény:

anaerob hemokultura:

szirt véna

Rerob é&s anasrob baktérium nem tenyészett ki.




Mi lett az eredmeény?

* SSS + ISDT

« 117142 ,,esemény”
* Legalabb 4 palack 87,6 ->92,3%

Before intervention After intervention Univariate p
n=89 896 n=27 246
Age, median (IQR) 73 (59-82) 75 (62-83) P<0.001
At least 4 bottles 78 763 (87.6%) 25 154 (92.3%) P<0.001
Positive blood culture in sampling event 16 759 (18.6%) 4 989 (18.3%) P=0.22
Relevant pathogens in sampling event 12221 (13.6%) 3697 (13.6%) P=092
Contaminant species in sampling event 5197 (5.8%) 1 491 (5.5%) P=0.056
CoNS in sampling event 4 633 (5.2%) 1 318 (4.8%) P=0.039

European Journal of Clinical Microbiology & Infectious Diseases (2025) 44:2375-2282
hittps://dolorg/10.1007/510096-025-05196-4

RESEARCH

Detection of relevant pathogens and contaminants in blood cultures
after implementation of single-sampling strategy and initial specimen
diversion
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e 1-2 palackban CNS csokkent, 3-4 palackban CNS nétt

* MSS —SSS

5248 — 5364 beteg

Megfelel6 mennyiség szignifikansan tobbszor
Szignifikansan magasabb pozitivitasi arany
Nem magasabb kontaminacios rata

1 AMERICAN Joumnal of
‘ SOCIETYFOR | B O T TR
&4 maosiooey Clinical Microbio! ogy

Single-Site Sampling versus Multisite Sampling for Blood
Cultures: a Retrospective Clinical Study

Anna Ekwall-Larson,* David Yu,*® Patrik Dinnétz,© Hampus Nordqvist, “Volkan Ozenci**



Baktérium a haemoculturaban — Bactraemia —
Véraram-fertdzes

e Pozitiv haemocultura okai
e Véraram-fert6zés
* Primer
e Szekunder
* Bacteraemia

* Intermittalo '

* Folyamatos

* |V kanul kolonizacidja

* Minta kontaminacidja 2,1-6%
* (kanul: 3,4-13%)

e Korokozok

« Alatldban kontamindnsok, de lehetnek valédi kdrokozok

* Koagulaz-negativ Staphylococcusok (IE?), Corynebacterium sp., Cutibacterium acnes, Bacillus sp, Micrococcus
sp.



Pozitiv haemocultura

* Klinikai jelent6ség mérlegelése

Pozitiv/levett mintak szama

Pretest probability of bacteremia in common clinical scenarios (percentages as reported in the studies)

<5%
(very low)

= Fever within first 48 hours of
surgeryl’-5]
» Isolated fever(®: 7]

<10% Between 10% and <20%
(low) (low-moderate)
Uncomplicated = Cellulitis in patients with
cellulitis®™®'21, including severe comorbidities[24-26]
periorbital cellulitist3 141 u VAPI[27. 28]
Lower urinary tract
infection[!3. 16]
CAPIB, 17-21]

HCAPLI7

Between 20% and <50%
(moderate)

Acute pyelonephritis29-32]
Cholangitis33. 341
Pyogenic liver abscess33]
Severe CAPI36]
Nonvascular shunt
infections[37]

Severe sepsis[38 39
Shaking chills in febrile
patient(6]

=250%
(high)

Discitis and VO[40-42
Epidural abscesses[#' 431
Acute nontraumatic native
septic joints!44!
Meningitis[®]
Ventriculeatrial shunt
infections37]

Septic shock®l
Catheter-related
bloodstream infections

CAP: community-acquired pneumonia; HCAP: health care-associated pneumonia; VAP: ventilator-associated pneumonia; VO: vertebral osteomyelitis.

Kimutatott kérokozo, kérokozok, (szamuk?)

Pozitivitasig eltelt id6

Mintavétel helye (véna/kanil/mindegyik)

Klinikai kép

https://www.uptodate.com/contents/detection-of-bacteremia-blood-cultures-and-other-diagnostic-tests
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A. INITIAL RESUSCITATION

1. Sepsis and septic shock are medical emergencies, and

we recommend that treatment and resuscitation begin
immediately (BPS).

2. We recommend that, in the resuscitation from sepsis-

induced hypoperfusion, at least 30 mL/kg of IV crystalloid
fluid be given within the first 3 hours (strong recommen-
dation, low quality of evidence).

F. FLUID THERAPY

1.

We recommend that a fluid challenge technique be applied
where fluid administration is continued as long as hemo-
dynamic factors continue to improve (BPS).

. 'We recommend crystalloids as the fluid of choice for ini-

tial resuscitation and subsequent intravascular volume
replacement in patients with sepsis and septic shock
(strong recommendation, moderate quality of evidence).

. We suggest using either balanced crystalloids or saline for

fluid resuscitation of patients with sepsis or septic shock
(weak recommendation, low quality of evidence).

. We suggest using albumin in addition to crystalloids for

initial resuscitation and subsequent intravascular vol-
ume replacement in patients with sepsis and septic shock
when patients require substantial amounts of crystalloids
(weak recommendation, low quality of evidence).

. We recommend against using hydroxyethyl starches

(HESs) for intravascular volume replacement in patients
with sepsis or septic shock (strong recommendation, high
quality of evidence).

. We suggest using crystalloids over gelatins when resusci-

tating patients with sepsis or septic shock (weak recom-
mendation, low quality of evidence).

Kezdeti e

2021

/ /

atas

5. For patients with sepsis induced hypoperfusion or
septic shock we suggest that at least 30mL/kg of IV
crystalloid fluid should be given within the first 3 hours

of resuscitation.

Weak recommendation, low-quality evidence.

HEMODYNAMIC MANAGEMENT

32. For adults with sepsis or septic shock, we rec-
ommend using crystalloids as first-line fluid for
resuscitation.

Strong, moderate-quality
evidence

33. For adults with sepsis or septic shock, we
suggest using balanced crystalloids instead of
normal saline for resuscitation.

Weak, low quality of evidence

CHANGED from weak
recommendation, low quality
of evidence.

“We suggest using either bal-
anced crystalloids or saline for
fluid resuscitation of patients
with sepsis or septic shock”

34. For adults with sepsis or septic shock, we sug-

gest using albumin in patients who received
large volumes of crystalloids.

Weak, moderate-quality evidence

35. For adults with sepsis or septic shock,
we recommend against using starches for
resuscitation.

Strong, high-quality evidence

Surviving Sepsis Campaign: International Guidelines for Management of Sepsis
and Septic Shock 2021. Critical Care Medicine 49(11):p e1063-e1143, November
2021. | DOI: 10.1097/CCM.0000000000005337

Prescott H, Antonelli M,
Alhazzani W, et al. Surviving
Sepsis Campaign:
International guidelines for
management of sepsis and
septic shock 2026. Crit Care
Med. 2026 Mar. Forthcoming.
doi.org/10.1097/CCM.000000
0000007075

2026

10. For adults with sepsis-induced hypoperfusion or septic
shock, we "suggest”administering at least 30 mL/kg of IV
crystalloid in the first 3 h

(conditional recommendation, low certainty evidence)

Remark: Consideration should be given to individual
patient characteristics and context when selecting initial
fluid volume

Remark: Clinicians prescribing fluids should perform
frequent, ongoing reassessment and closely monitor
patients to avoid harms of under- or over-resuscitation

Remark: Weight-based fluid volume should be calculated
based on actual body weight, or by adjusted or ideal
body weight in patients with body mass index > 30 kg/
m? (Table 4)

Revisited

43. For adults with sepsis or septic shock, we “recommend”
using crystalloids as first-line fluid for resuscitation
(strong recommendation, moderate certainty evidence)

44. For adults with sepsis or septic shock undergoing initial
resuscitation, we "suggest” using balanced crystalloids
over 0.9% saline (conditional recommendation, moder-
ate certainty evidence)

Remark: For patients with sepsis and traumatic brain
injury, we suggest using 0.9% saline

45. For adults with sepsis or septic shock, we “suggest”
using crystalloids alone over crystalloids with sup-
plemental albumin for fluid resuscitation (conditional
recommendation; moderate certainty evidence)

Remark: Use of supplemental albumin may be appropri-
ate for patients who already received large crystalloid
volumes or have cirrhosis. Supplemental albumin should
be avoided in patients with traumatic brain injury

Carryover

Revisited

Revisited

46. For adults with sepsis or septic shock, we “‘recommend
against” using starches for resuscitation (strong recom-
mendation, high-certainty evidence)

47. For adults with sepsis and septic shock, we “suggest
against” using gelatin for resuscitation

(conditional recommendation, moderate certainty evi-
dence)

Carryover

Carryover




Kezdeti ellatas

 Sepsis indukalta hipoperfuzid, septicus shock esetén minimum 30 ml/kg
krisztalloid 3 oran beldl

» Kezdeti ellatason tuli folyadékterapia
* Veszély: folyadék-tultoltés - |élegeztetés, AKI, mortalitas

* Dinamikus paraméterek
* Passziv alsé végtagemelés v. folyadékbolus + SV, PPV mérése
* Intratorakalis nyomas valtozas — szisztolés RR, SV-emelkedés

* Laktat onmagaban nem elégséges a szoveti perfuzio ellenbrzésére, de a cél a laktat csokkenése

* Magasabb rendld hemodinaikai mdédszer nem érhet6 el, akkor CRT, végtag h6mérséklete segit a
szervperfuzid (folyadékterapia) ellen6rzésére



Kanul kérdeés

* Rhonda L Stuart és mtsai !
e S. aureus kanul-asszocialta véraram-fertozés
* 4 vagy annal tébb nap, 61% slirgésségi osztaly vagy mentbszolgalat

* Mohamad G Fakih 2

* PVCABSI 75%-a esetén kanulbehelyezés a stigGsségi ellatas kapcsan

* T. Tony Trinh és mtsai 3
e Slrgbsségi ellatas kapcsan behelyezett kanil 6x riziko, ill. korhazon kivdl
e Slirgls sziikség esetén behelyezett kanul cseréje 24 6ran belil

Matteo Faltoni és mtsai #
* 16G vagy nagyobb 4,52x riziko

* Nicco lo Buetti és mtsai >
e Kéz vagy proximalisabb tertlet — 0,37 HR (3 napon tul)

1 Stuart LS et al. Peripheral intravenous catheter-associated Staphylococcus aureus bacteraemia: more than 5 years of prospective data from two tertiary health services, MJA 2013; 198: 551-553 doi: 10.5694/mja12.11699

2 Mohamad G. Fakih et al Sustained Improvements in Peripheral Venous Catheter Care in Non—Intensive Care Units: A Quasi-Experimental Controlled Study of Education and Feedback Author(s): Infection Control and Hospital Epidemiology, Vol. 33, No. 5 (May 2012), pp. 449-455
3 T Tony Trinh et al Peripheral Venous Catheter-Related Staphylococcus aureus Bacteremia, Infection Control & Hospital Epidemiology , Volume 32, Issue 6, June 2011, pp. 579 - 583

DOI: https://doi.org/10.1086/660099

4 Matteo Faltoni et al Catheter size and risk of short-term peripheral venous

catheter-associated bloodstream infections: an observational study Clinical Microbiology and Infection 30 (2024) 548e551

5 Buetti et al. Lower risk of peripheral venous catheter-related bloodstream infection by hand insertionAntimicrobial Resistance & Infection Control (2022) 11:80 https://doi.org/10.1186/s13756-022-01117-8



https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/volume/5A66560D1156D925F7FB0E2093B6883E
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/issue/C1F5421782926C3E437DCA02AC3C8D67
https://doi.org/10.1086/660099

Kezdeti ellatas

 Septicus shock + vazopresszor
esetén cél MAP 65 Hgmm (nem
magasabb)
. Maﬁasabb MAP 10,5%-al

csokkentette a RRT igényét, de
gyakoribb PF

* Tulélést nem befolyasolta
e 65 év felett 60-65 Hgmm

* ITO ellatast igenyl6 betegek
felvétel 6 6ran belll tortenjék
meg

11. For adults with sepsis-induced hypotension, we “suggest”ini-  New
tial IV crystalloid fluid bolus resuscitation followed by vasopres-
sor support if hypotension persists

(conditional recommendation, very low certainty evidence)

Remark: |n patients with unstable septic shock, immediate
concurrent administration of vasopressors together with [V
crystalloid fluid may be warranted on a case-by-case basis.
Presence of unstable shock should be determined by physical
examination. Suggestive clinical features of unstable shock
include severely reduced blood pressure, mottled skin, ashen
appearance, cyanosis/decreased oxygen saturation, tachycardia,
and altered mentation

12. In adults with septic shock, we “suggest” starting vaso- Revisited
pressors peripherally to restore mean arterial pressure
rather than delaying initiation until central venous access
is secured
(conditional recommendation, very low certainty evidence)
Remark: Data are insufficient to recommend a duration
of use, dose, or access route (size of peripheral IV line or
anatomic location). Midline catheters were not considered

Prescott H, Antonelli M, Alhazzani W, et al. Surviving Sepsis Campaign:
International guidelines for management of sepsis and septic shock 2026. Crit Care
Med. 2026 Mar. Forthcoming. doi.org/10.1097/CCM.0000000000007075



Hemodinamikai ellatas

* Folyadékterapia
* Balanszirozott krisztalloid > fizioldgias séoldat
* Klor-restriktiv oldatok — alacsonyabb hyperchlor. acid, renalis vasoconsrt, cytokinszekércid, AKl, mortalitas
* Albumin — nagyobb mennyiség( krisztalloid esetén ?
* Keményit6-, zselatintartalmu oldatok kertilend6k
* Magasabb mortalitas, RRT

* \azoaktiv szerek
e Els6 valasztando noradrenalin

* Nem megfelel6 MAP esetén vazopresszin kiegészités (0,03E/min) javasolt (0,25-0,5 ug/kg/min noradrenalin ddzisnal) —
mortalitast csokkentheti

* Noradrenalin + vazopressin ellenére nem megfelel6 MAP + adrenalin
* Terlipressin, selepressin, dopamin nem javasolt

* |Inotrop szerek

* Septicus shock + myocardiumdiszfunkcié + perzisztald hipoperfuzié adekvat folyadékstatusz és MAP ellenére
* +adrenalin vagy dobutamin
* Levosimendan nem javasolt



I In patients with sepsis and either hypotension and/or elevated lactate

v v v

Monitoring Fluids Vasoactive agents, if hypotensive

Immediate, ongolng, at least hourly: monitor
blood pressune, heart rate, respiratory rate, and

bl W nnmnlnﬁqnhnm concurmant o fuld resuscitation
e R e &t least 30 ke intravenous crystalloids,

[ @  Vthin 3 hours: Give infial i esuscitation of ] Tima-sensitive: consider intiating
In patiernts with Me-threatening end-oran hypo

parfusion

Within 1 hour: measurs initial serurm Betabe and [ Use balanced solutions (e.g., Ringer's lctate), ]
e Je e

Start vasopressars paripherally rather than
o chalaying adrninistration until central access s
securad.

patiants aged =55 years.
L |

[0 Ta'gataMﬂF‘cﬂzEsmmHg.mEn-Eﬁmth]

If hypotension and/or lactate elevation parsist after initial fluid resuscitation

v v Y

[ o Apsass fluid-rasponsivences Lsing dymamic ][ @  Give oustonal i based on flud recponseness [ Initiate norpinephrine, if not aleacdy intiated and |

measures (6.0., changs in stroke volume or pulse : .
preeaura with pazsive leg ralse of fuid bolue), tasting. hypolension persiss after initial Muid resuscitation,

=

Usa hydrocorisons, + fludozortisone, if
nergpinephring requirament persists,

[ @  Teend lactate and capillary rfil time. ][ @  Usebaanced solutions. ]

Congider supplemental Albumin,™

At least hourly: measure blood prassure
ncreasing.

Consider continuows blood presswe monitoring =
wilth arterigl line,

Add epinephring as third-line agsnt, if
norapinephring dose is gl increasing.

Ensura adequacy of sourca control,

Add dobadarnios or use spinephrine, it cardiac
dysfuncticn is presant.

/]
L/
e Add vasopressin, if norepinephrine dose (s
o
o

Consider other causes of shock, [

oo Sirong racommendation [Cwe recommeand )
@  cCorditena recommendation ["we sugpest’)

“Perfomn Trequean, Dﬂﬂﬂ"‘] regssessment and closely moniior patients to avaold hanms of under- o over-resusciation.
*Lise of supplemental albumin may be appropriabe for patierts who already received large volumes of crystalloid or have cirrhosis, Seoid albumin in patients with traumatic brain injury,

Fig. 3 Quick guide for resuscitation and hemodynamic support in adults with sepsis and septic shock. This figure is intended a quick reference
summarizing hemodynamic monitoring and interventions for patients with sepsis-induced hypotension of hypoperfusion. It is not an exhaustive
summary of statements on resuscitation included in the Surviving Sepsis Campaign guidelines. We prioritized inclusion of recommendations in this
figure to quickly assist with bedside management, including the monitoring and interventions most commonly used in clinical practice

Prescott H, Antonelli M, Alhazzani W, et al.
Surviving Sepsis Campaign: International
guidelines for management of sepsis and septic
shock 2026. Crit Care Med. 2026 Mar.
Forthcoming.
doi.org/10.1097/CCM.0000000000007075



Beta-blockers

64. For adults with septic shock, we “suggest against” using beta-
blockers as a treatment for septic shock (conditional recom-
mendation; very low certainty evidence)

Remark: This recommendation is based on evidence for short-
acting, IV beta-blockers (esmolol and landiolol) prescribed for
treatment of septic shock

New

Prescott H, Antonelli M, Alhazzani W, et al. Surviving Sepsis Campaign:
International guidelines for management of sepsis and septic shock 2026. Crit Care
Med. 2026 Mar. Forthcoming. doi.org/10.1097/CCM.0000000000007075



Campaign'e’

Antibiotic
Timing

Shock is present Shock is absent
-
Sepsis Is Administer antimicrobials M Administer anfimicrobials
definite or immediately, ideally within immediately, ideally within

1 hour of recognition. 1 hour of recognition.

probable

y - X
Administer antimicrobials Rapid assessment

Sepsis is A

possible immediately, ideally of infectious vs.
within 1 hour of noninfectious causes
recognition. of acute iliness.

Yo »

‘Rapid assessment includes hisfory and climical
examination, tests for both infectious and nomimfectious within 3 hours if concern
causes of acute ilness, and immediate treatment of for infection persists.

acute comditions thaf can mimic sensis. Whenever \ r
possible, this should be completed within 3 hours of

presentation so that a decision can be made as o

the fikelifood of an infectious cause of the patient's

if the Weihood is thought fo be high.

’,
Administer antimicrobials

Societyel Lt
Critical Cama Medicine =%

2021 Sockey of Crivcal Cane MeScine: i Soclesy of Msdicine.
Tha Socoy of Citical Cars: Markona and 5CCM are regesionas adomarks of Ba Socely of Cical Carg Masiong,

Biomarker-guided initiation of antimicrobial therapy

22. For adults with possible or probable sepsis or septic
shock, we “suggest”using clinical evaluation alone over
procalcitonin plus clinical evaluation to decide whether
to start antimicrobial therapy

(conditional recommendation, very low certainty evidence)

Carryover

Prolonged infusion of B-lactam antibiotics

33. For adults with sepsis or septic shock, we ‘recommend”  Revisited
using prolonged infusion of beta-lactams for mainte-
nance (after an initial loading dose) over bolus admin-
istration (strong recommendation, moderate certainty
evidence)

36. For adults with sepsis or septic shock, we “recommend”  Revisited
de-escalation of antimicrobial therapy over no de-esca-
lation when a confirmed microbiological diagnosis and
susceptibility profile is available (strong recommendation,
very low certainty evidence)
Remark: De-escalation involves discontinuing unneces-
sary antimicrobial therapy or narrowing the spectrum of

antimicrobial agents where appropriate

37. For adults with sepsis or septic shock, we “suggest” Revisited
de-escalation of antimicrobial therapy over no de-esca-
lation when no pathogens are identified on final culture
results (conditional recommendation, very low certainty

evidence)

Prescott H, Antonelli M, Alhazzani W, et al.
Surviving Sepsis Campaign: International
guidelines for management of sepsis and
septic shock 2026. Crit Care Med. 2026 Ma
Forthcoming.

doi.ora/10.1097/CCM.0000000000007075



Sepsis is a Medical Emergency

100
Patient
survival rate (%) Toow
ore.
Patients with
effective antibiotic = -
t erapy 0 hours )

Time to anubloucs

Figure 2.

https://journals.lww.com/em-news/blog/breakingnews/pages/post.aspx?PostID=379



Vissza a beteghez

* Meropenem + clindamycin

e 2000 ml Isolyte

§ Sepsis: gSOFA Score

* 02 30%

Altered
Mental Status

GCS<15

Tachypnoea Hypotension
RR 222 SBP <100 mmHg

Highrisk of poor

Not high risk
= Oo1l 203 outcome

Continuemanagement as POi nts POi nts

appropriate




Mi tortént a beteggel?

cBase (B, 0x) -16.1
cBase (Ecf, ox) =-17.9
cCazZ+ Q.80
ITO 19:58 eCaz+(7.4) 0.84
02 (1) (!!l!l}
cGlu 5.7
cHCO3- (P) 9.8
cHCO3- (B, st) 12.4
Hect 45
Vezopresszor - :
clLac
cNa+ 131
202 97
ctCOo2 (B) 10.5
ctHb 14.0
CT Source control 29
1
.0

23. Adults with sepsis or septic shock should be rapidly
e evaluated for specific anatomical diagnoses or sources
of infection that require emergent source control (good

practice statement)

24. For adults with sepsis or septic shock and a specific
anatomical diagnosis or source of infection that requires
source control, we “suggest” early source control over late
source control, ideally within 6 h of diagnosis of sepsis or
septic shock requiring source control (conditional recom-
mendation, very low certainty evidence)
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Véralvadas — SIC
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Szervrendszer szint( valtozasok

o M3j
e Diszfunkcid-> enteralis eredet( endotoxin és bakterialis eredetli termékek
szisztémas keringésbe

» Tiid6
* Endothelkarosodas -> kapillaris atrendez6dés, permeabilitas né ->interstitialis
és alveolaris oedema ->V/Q ardnytalansag -> hipoxémia - ARDS

 Surfactant inaktivalasa és csokkent termelése Il. pneumocytak révén — diffuz
microatelectasiak

* FVS, TCT lerakddas, |. pneumocyta karosodas, || pneumocyta hyperplasia —
diffuse alveolar damage



Légzestamogatas

e "Konzervativ/liberalis" O2-
potlds/célértékek ?

* HFNO > NIV (ha nincs hiperkapnia)
(90 napos mortalitas jobb, intubacios

igény alacsonyabb)

* ARDS- invaziv léelegeztetés, ECMO

Oxygen targets

66. For adults with sepsis and acute hypoxemic respiratory failure, New
we “suggest”titrating Fio, to target either higher, more liberal
oxygen levels or lower, conservative oxygen levels depending
on patient factors and resource limitations

(conditional recommendation, low certainty evidence)

Remark: Although there was variability across trials informing this
recommendation, most used a lower target of approximately
90-93% Spo, and a higher target of Spo, > 96

Remark:“In our practice’, panelists target Spo, between 90% (IQOR
90-92%) to 96% (IQR 94-98%) for patients with sepsis and acute
hypoxemic respiratory failure

Non-invasive respiratory support

67. For adults with sepsis and acute hypoxemic respiratory failure, New
we “suggest” using high-flow nasal cannula (HFNC) therapy over
conventional oxygen therapy

(conditional recommendation, very low certainty evidence)

Remark: This recommendation pertains to patients with a Pao,/

Fio, ratio < 200 or Spo,/Fio; ratio < 235

68. For adults with sepsis and acute hypoxemic respiratory failure, New
we “suggest” using HFNC as the initial therapy over non-invasive
positive pressure ventilation (conditional recommendation, low
certainty evidence)

69. For adults with sepsis and acute hypoxemic respiratory failure, New
we “suggest”using HFNC over high flow alternating with non-
invasive positive pressure ventilation (conditional recommen-
dation, very low certainty evidence)




Awake proning

Recommendation

70. For adults with sepsis and acute hypoxemic respiratory failure New
who are not intubated, we “suggest”a trial of awake proning
(conditional recommendation, very low certainty evidence)
Remarks: The duration and frequency of proning will depend
on patient tolerance. Sedation should not be used for the
purposes of promoting tolerance of proning in non-intubated
patients
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Szervrendszer szint( valtozasok

* |degrendszer

» Vér-agy-gat karosodasa — FVS infiltratio, toxikus mediatorok, citoikinek —
encephalopathia

e Paraszimpatikus tonus — Ach - proinflammatorikus citokintermelés csokken

 Gl-rendszer
e Barrierfunkcio karosodasa -> bakterialis és endotoxin transzlokacio
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Figure 2. Mortality by SOFA Score, SIRS Criteria, and gSOFA Score on ICU Admission Among Patients With Suspected Infection (N = 184 875)
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Definicio

 Sepsis-3 (2016 JAMA)

« Septic shock is a subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound enough to
substantially increase mortality.

« Patients with septic shock can be identified with a clinical construct
of sepsis with persisting hypotension requiring vasopressors to
maintain MAP =65 mm Hg and having a serum lactate level

>2 mmol/L (18 mg/dL) despite adequate volume resuscitation.

With these criteria, hospital mortality is in excess of 40%.

Box 3. New Terms and Definitions

« Sepsis is defined as life-threatening organ dysfunction caused by
a dysregulated host response to infection.

« Organ dysfunction can be identified as an acute change in total
SOFA score =2 points consequent to the infection.
+ The baseline SOFA score can be assumed to be zero in patients
not known to have preexisting organ dysfunction.

* ASOFA score =2 reflects an overall mortality risk of
approximately 10% in a general hospital population with
suspected infection. Even patients presenting with modest
dysfunction can deteriorate further, emphasizing the seriousness
of this condition and the need for prompt and appropriate
intervention, if not already being instituted.

* In lay terms, sepsis is a life-threatening condition that arises
when the body's response to an infection injures its own tissues
and organs.

« Patients with suspected infection who are likely to have a prolonged
ICU stay or to die in the hospital can be promptly identified at the
bedside with gSOFA, ie, alteration in mental status, systolic blood
pressure =100 mm Hg, or respiratory rate =22/min.

Singer M, Deutschman CS, Seymour CW, et al. The Third
International Consensus Definitions for Sepsis and Septic
Shock (Sepsis-3). JAMA. 2016;315:801-810.



Tovabbi terapias lehetdsegek, ajanlasok

e Kortikoszteroidok

e 200 mg hidrokortizon folyamatos 7QC£;3tr;Cc}ilLélts with septic shock, we “suggest”using IV corti-  Revisited
infuzidban vagy 4x50 mg (conditional recommendation, low certainty evidence)

e Vértisztito eljarasok”
* Polymyxin B hemoperfuzié nem javasolt
e Egyébre nincs allasfoglalas

e VOorosvertest-transzfuzio
 Restriktiv transzfuzids stratégia (cél 70g/I,
DE — beteg allapota, Ml, sulyos hipoxémia,
akut vérzés)



Tovabbi terapias lehetdsegek, ajanlasok

* IVIG

* Nem javasolt

* Stressz ulcus profilaxis
 Sepsis/septicus shock + rizikdfaktor Gl-vérzésre

e \Vénas trombembodlia profilaxis

* Kontraindikacié hianydban sepsis/septicus shock esetén javasolt
e LMWH

* Mechanikai modszerek nem javasoltak gyogyszeres kezelés mellé



Tovabbi terapias lehetdsegek, ajanlasok
* Vesepotlo kezelés

 Sepsis/septicus shock + AKI + RRT sziikséglet — folyamatos v intermittalo
* Nincs RRT szuikséglet — nem javasolt RRT

e Glikémias kontroll

* Inzulin javasolt 10 mmol/| felett
e Cél vércukor 8-10 mmol/I

* C-, D-vitamin
* Nem javasolt



Tovabbi terapias lehetdsegek, ajanlasok

Stage Serum Creatinine Urine Output
1 Increase >0.3 mg/dL <0.5 mL/kg/h
(>26.4 pmol/L), or for6 h

Increase >150—200%
(1.5- ~2-fold) from baseline

2 Increase >200—300% <0.5 mL/kg/h
(2-~3-fold) from baseline for 12 h

3 Increase > 300% <0.3 mL/kg/h
(>3-fold) from baseline, or for 24 h, or
Serum crea tinine Anuria for >12 h

to >4 mg/dL (>354 pmol/L)
with an acute
increase >0.5 mg/dL

° B . k b ’ (=44 pmol/L)
I a r O n at 2 Patients receiving renal replacement therapy are included

in Stage 3.

e Septicus shock — hipoperfuzié okozta laktatacidozisban nem javasolt
e Sepsis + metabolikus acidézis (pH<7,2) és AKI (AKIN 2-3) - javasolt

. Taplalas
e Korai (72 6ran belul) enteralis taplalas javasolt



[V XueBilJing

86. For adults with sepsis or septic shock, we “suggest against” New
using XueBiJing|injection outside of jurisdictions where it has
regulatory approval (conditional recommendation, very low
certainty evidence)

Active fluid removal

89. For adults with septic shock after the acute resuscitation New
phase, we “suggest” using active fluid removal (conditional
recommendation; very low certainty evidence)

Remark: Acute resuscitation refers to escalating doses of vaso-
pressors, ongoing high doses of vasopressors, or needing ongo-
ing volume expansion. Active fluid removal refers to diuretics
and, if diuretics are insufficient, ultrafiltration or extracorporeal
fluid removal. Factors to be considered when deciding to
initiate active fluid removal include cardiorespiratory function;
vasopressor dose; clinical course; peripheral edema; weight; and

fluid balance




Global Burden of Disease

Global Sepsis Mortality Rates
from 1990-2017

Sepsis-related mortality

11 estimated no. 1 . % of total deaths
of sepsis-refated globally in 2017

million deathsin 2017

Underlying causes

“ r ';3 Infections 540/0

— () trjuries 5%

aal

Global disparities

The burden is especially high in sub-Sahara

Table 1 Summary findings of the systematic review and meta-analysis of the literature

on the incidence of hospital-treated sepsis.

WHO regions
(number of studies on

sepsis incidence/mortality)

Hospital-treated sepsis

All regions (AMR, EUR, WPR;
n=28/22)

AMR (n= 9/6)
EUR (n=13/12)

WPR (n= 6/4)

ICU-treated sepsis

Incidence per 100.000
population [95% confidence
interval]

189 (133, 267]

124 [78,197]
289 [166, 504]

245 [124, 485]

Mortality

% [95% confidence

intervall

26.7(22.9,30.7]

30.1 [25.1, 35.6]
22.116.7,28.7]

24.3[17.2,33.1]

All regions (AFR, AMR, EUR, 58 (42, 81] 41.9[36.2,47.7]
WPR; n= 34/19)

AFR (n=1/1) 52 [39. 71] 40.4 [34.9, 46.2)
AMR (n=5/4) 2[0,6] 76.0 [58.5,87.7]
EUR (n=21/11) 139 (75, 256] 42.7[33.7,52.2]
WPR (n=7/3) 72 [43,120] 34.6 [25.4, 45.2]
Note: numbers in brackets represent 95% confidence intervals. This table has been produced by WHO

based on data included in reference 71.

ICU: intensive care unit; AFR: African Region; AMR: Region of the Americas; EUR: European Region; WPR:

Western Pacific Region.

S _It's About TIME.,

wreatening condition caused by the body's
ction, which can lead to tissue damage,
nputations and death.

AN—

Sepsis is the

3rd leading
cause of death

in the United States after heart disease and
cancer, killing more than 270,000 people each
year.! That's one person every two minutes.

ited States, in one
r. more than

million
ople

*That’s one person
wenty seconds.

of sepsis cases

B
in the 429

; °
m u n ItY’ @ of Americans have not
widely believed.* heard of sepsis.?

rtance of TIME

™

The risk of death from
sepsis increases by as
much as 8% for every

©)

As many as 80% of
sepsis deaths could
be prevented with

Estimated sepsis-related
deaths per 100 000 in2017

treatea quickly and
properly to reduce the

hour that treatment
is delayed.*

rapid diagnosis and
treatment.*

2]
' -

48.9 MILLION CASES
11 MILLION DEATHS

sepsis, remember: Watch for:

2 OUT OF
EVERY 5 CASES
ARE IN CHILDREN

UNDER 5

85% OCCUR IN
LOW- OR
MIDDLE-INCOME
COUNTRIES

1 N every 5
DEATHS WORLDWIDE
ARE ASSOCIATED
WITH SEPSIS

*| feel like
| might die,”
severe pain or
discomfort

may have signs
and symptoms
of an infection

confused
sleepy, difficult
to rouse

THE LANCET



Klinikai kep

* Fugg:

Infekcio eredete

Korokozo

Szervi elégtelenség tipusa, sulyossaga
Komorbiditasok

Gyogyszerek

Terapia kezdetéig eltelt id6 hossza



Klinikai kep

e Altaldnos

FEVER/
SHIVERING
OR VERY COLD

tunettan

endsepsis.org

BREATHING

DO YOU KNOW THE

Sepsis kills 270,000 Americans annually
and is a medical emergency.

DISORIENTED/

CONFUSED &

SLEEPY/ DIFFICULT
T0 KE

i

ELEVATED
HEART RATE

EXTREME PAIN/
PHYSICAL
DISCOMFORT

PALE OR
MOTTLED
SKIN

RAPID

ENDSEPSIS

Fast breathing

Feeling very unwell, extreme
pain or the “worst ever”

Skin rash or clammy,
sweaty skin

SYMPTOMS OF ADULT

i SEPSIS ¥

Feeling very hot or cold,

Fast heart beat

Shiver, Extreme Pale or Sleepy, “Ifeellike  Short of chlls o shivering
fever or painor  discolored  difficult Imightdie” breath N
very cold general skin to rouse, 2N }7
discomfort confused = ¢ i ’\L

CALL 911 IF ANY COMBINATION OF THESE SYMPTOMS OCCUR

Weakness or

Feeling confused
aching muscles

disorientated, or

! Not passing much
slurring speech

(orany) urine



Pulmonary

* ° ° / Cardiovascular
Klinikai kep
CNS

Hematologic (incl. DIC)

Hepatic

* Infekcio + szervi érintettség

* ALI
» Légzési elégtelenség, ARDS (enyhe — kp- sulyos — stlyos —
pO2/Fi02 300-200-100)

* Keringési rendszer
e Artérias hipotenzio: szisztolés vérnyomas < 90 Hgmm
artérias kozépnyomas < 70 Hgmm, szisztolés vérnyomas esése > 40 Hgmm




Klinikai kep

* Akut vesekarosodas (sulyosabb, mint nem SI-AKIl, rossz prognozis)
 Oligo-/anuria o —y—

Renal Microcirculatory

* Emelkedett kreatinin-érték
* Proteinuria I \
Systemi S E PS I S Inflammation A K I

Hemodynam Oxidative Stress
Instability Apoptosis

* Idegrendszer \ / N S
* Sepsis-associated encephalopathy
e Zavartsag, delirium, coma

Fluid

* Critical illnes polyneuropathia, myopathia



Klinikai kep

e \Véralvadas

* INR, aPTI megnyulas, thrombocytopenia, emelkedett D-dimer
e DIC

e Gasztrointesztinalis traktus €s maj
e Epithelkarosodas, transzlokacio (gyull. mediatorok)
e Gyomor-, duodenum erosiok
* lleus
e Dysbiosis
Cholesztatikus sargasag
Elhizodo shock esetén hypoxias majsejtnecrosis



Klinikai kep
e BOrtunetek

e Szignifikans 6déma vagy pozitiv folyadékegyensuly (> 20 ml/kg 24
oran tul)

* Hiperglikémia (plazma gliikdz > 7,7 mmol/l) korabban felismert
diabetes mellitus nélkdl



e / o /
Aﬂtl I ﬂﬂ a m m a C I O — persistent inflammation, immunosuppression, and catabolism

syndrome.

* Klinikai jelent6sége
. SzekcliJ r&der f?rté'zések kevésbé virulens kérokozok altal (Stenotrophomonas, Acinetobacter, Enterococcus,
Candida sp.

* Virusreaktivacio — CMV, HSV

* Veleszuletett immunvalasz
» Kései neutrofil apoptozis, csokkent kemotaxis, recruitement,
* ROI, cytokinek termelésének csdkkenése

* AG-prezentdld sejtek HLA-DR expresszidja (opszonizacid, megfelelé Th1/2 valasz karosodik), 7
proinflammarotikus citokeintermelése csdkken

Immunparalysis — helytelen, mert
— bizonoys funkciok megtarotttak, pl.

® Szerzett ImmunVé|aSZ antiinflamm. IL-10 termelés
* CD4+/CD8+ T-sejt és dendritikus sejt apoptdzisa
* T-sejt kifaradas — csokkent TNF és INF-y termelés — letalitas n6 J
* PDI1(T-sejt) — PD-L1 (Makrofdg, endothel) — target terapia
* Treg sejtek aranya n6 — monocita, neutrofil funkcio gatlasa




TP

B CICU mortality
® Hospital montality
® 30-day mortality

3 6 7
Day 1 SOFA score

Jacob C_ Jentzer. Journal of the American Heart Association.
Predictive Value of the Sequential Organ Failure Assessment Score
for Mortality in & Contemporary Cardiac Intensive Care Unit
Population, Volume: 7, Issue: 6, DOL: (10.1161/JAHA 117.008169)

© 2018 The Authors. Published on behalf of the American Heart
Association, Inc., by Wiley.




SSC Guideline utolsd 8 -> 6 oldala.
Long-term outcomes and goals

* Fizikai rehabilitacio + ellatasszervezes, szovodmeények elkerilese, visszaeses +
beteg és csalad igényei

 Ellatas céljai
 Ellatas célja és progndzis megbeszélése beteggel, csaladdal
 Ellatas céljanak meghatarozasa 72 6ran belil

e Palliativ ellatas

* Amikor szlikseges, javasolt palliativ ellatas alapelveinek integralasa az ellatasba, palliativ
konzultacio szervezése

* Nem minden sepsis/septicus shock esetén

* Peer support group



SSC Guideline utolso 8 oldala..
Long-term outcomes and goals

» Kezelés (kezelés helyének) megvaltozasakor kritikus adatok atadasa
 Szocialis, anyagi ,,szlrés”
 Sepsis "oktatas" elbocsatas eldGtt

* K6z0s dontéshozas ITO kihelyezés, hazabocsatas el6tt



SSC Guideline utolso 8 oldala..
Long-term outcomes and goals

Terapia revizidja elbocsatas el6tt (tobb, kevesebb?)

Tartos egészségkarosodas esetén kovetés megtervezése, iranyitasa
* |smételt felvétel 90 napon belul 40%
* Infekcidk, AKI, cardiovascularis korképek

Kontroll — fizikai, kognitiv, emocionalis egészség

Rehabilitacio
* Sepsist tulélék
» Septicus shock + gépi lélegeztetés 48 6ran tul
* ITO 72 6ran tul



ITO

* Delirium, acut distress, immobilitas

e Osztaly
* Tajékoztatas

e Hazabocsatast kovetoen

e Rehabilitacio, megvaltozott
képességekhez valé adaptacio,
emocionalis tamogatas, aktiv
surviellance

o
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Improving Long-term Outcomes after Sepsis

Hallie C. Prescott, MD, MSc' and Deena K. Gosta, PhD, RN2
'Department of Internal Medicine, University of Michigan; VA Center for Clinical Management

Research, HSR&D Center of Innovation; 2800 Plymouth Road, North Campus Research Center,

Bldg. 16, 341E, Ann Arbor, MI, USA; 734-936-5047

?Department of Systems, Populations & Leadership, School of Nursing, University of Michigan,
400 North Ingalls St #4351, Ann Arbor MI, USA, 734.764.2818

Box 2

ABCDEF bundle and selected evidence in support of each bundle element

Bundle Element

Evidence

A

Assess, Prevent, and
Manage Pain

Pain is a common memory of ICU survivors®37 and increases risk for
post-traumsatic stress disorder!® 20, When pain is routinely assess using a
validated pain scale .u'ui Lunuullud with infravenous marcotics, sedation
can often be avoided®

Both Spontancous
Awakening and
Spontancous
Breathing Trials

Spontancous awakening and beeathing trials are associated with shorter
duration of mechanical ventilation, better psychological outeomes, and
significantly improved 1-year mortality™®" "

Choice of Analgesia

amd Sedation

HESD

Non-benzodiazepine sedatives are associated with less delirium
particularly in septic patients. In general, patients do bener with less
sedation®™, Less sedation may be achieved by spontancous awakening
trials, bolus versus continuous sedation, and tasgeting a lighter depth of
sodation™ ™.

Dielirium Monitoring
amd Management

Diclirium is associated with greater mortality and cognitive
impairmem™! % Sereening for delirium with tools such as the
Confusion Assessment \||.1hl.ld for the ICU (CAM-ICU) can increase
recognition of deliriom™ ™=, prompting clinicians to address driving
factors such as medications, environment and medical conditions.

Early Mobility and

Exercise

Skeletal muscle wasting beging within 24 hours of critical illness®657
Early mobility, including walking patients during invasive mechani
ventilation, has been shown to be safe and effective at reduc
term physical Ijl.:-dbl.l.l“ -d‘ﬁI.ILN'IL'd. with critical illness, as well as at
reducing delirium’® =

Family Engagement
amd Empowerment

Families are Llilputul'll. SUppons for Jutm:lth PECOVETY, also L\.p.uuu.l.
poor outcomes related to ICU care®**. Family presence on ICU rounds
and open visiting howrs are associated with u1!||:l||.ll.-;d satisfaction and
communication” =
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> RéVidebb antibiotiku m_kezelés 400 North Ingalls St #4351, Ann Arbor MI, USA, 734.764.2818
* PCT-vezérelte rovid terapia — mikrobiom — recurrald infekcié?

e Stress ulcus profilaxis

* Fajdalom és nyugtalansag — sedatio
* BZD helyett propofol, dexmedetomidine
* Fellletes sedatio
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e Korai mobilizalas
* |zomvesztés kritikus allapotu betegnél 24 éran belil megkezd6dik

* Korai kognitiv terapia

e Korai ambulans kontroll
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