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Tt KaAoUpe BLoAoyLko OelkTn?

MeTpnolUeC ouoiec og eva BLoAoyLKO cuoTnUa TToU oL SLadpopEC OTN
OUYKEVTIPWOTI TOUC OVTAVAKAOUV SLatapaxEC otnv GucLloAoyLkn AELToupyia
TOU CUOTAMOTOC

SankarV, et al.J Anesth 2013 7 gc{&% A

Alvouv amavtnon yLo TG EVOEXOUEVEC ETILOPACELG EUEPYETLKEC 1 LN EVOC }:f
bOoPUAKOU N HLoG BEpATIEVTLKNG AYyWYNC, OE OUYKEKPLUEVOUC A0BEVELC, WOTE g

oL yLatpol va yvwpllouv €K TWV TIPOTEPWV TIPLV TIPOXWPNOCOUV GE Xopnynon tng
omoLac Bepareiog

Biomarkers working group, 2001
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e ALLEON CUOYXETLON UE TNV KALVLKN napakoholBNoNG
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* Aeiktnc otadlomoinong

e Xwplc avénueEVo KOOTOC > G IO

McNerney et al.2012 Wallis et al., 2010
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Predictive end-poinls
30-day | |ICU admission| | Complicated | | Microbial | | Treaiment
mortality MVIVS pneumonia | | aefiology | | response
St of care In| Empincal
tecisions antibiotic
l prascribing
Intansity of
fellew-up!
maonitoring

Ann Thorac Med. 2019

C-reactive protein

Proadrenomedullin

D-dimer

Brain natriuretic peptide

Copeptin

Pro-endathelin 1

White blood cell count

Others
Cortizol
Midregional proatrial natriuretic peptide
Ganomic bacterial load
Pro-atrial natriuretic peptide
Inflammatory cytokines (IL-6, TNF-u)
Prothrombin fragment 1.2
Thrombin—antithrombin comiplex
Fibrinogen

Procalcitonin U

Int J Mol Sci. 2019




CURB-65 score

CURB(S) 65

4

Saturation

ERJ 2012

CRB-65

. ¢

misclassified deaths
as low risk patients

CURB-65 Clinical Feature

Confusion
U Urea = 7 mmol/L 1
H RR =30 1
B SBP < 80 mm Hg OR ’
DBP < 60 mm Hg
65 Age = 65 1

Low risk, consider home

1.5% treatment
5 - 9.0, F'rubably_ admission vs close
outpatient management
3-5 3 22% Admission, manage as severe

Thorax 2003



PSI (Pneumonia Severity Index)

KpLltrpla eLoaywyr¢ 0ToO VOOOKOLELD

Score Risk Disposition
<70 Low risk

71-90 Low risk

91-130 Moderate risk

>130 High risk

Patient characteristics Number of points

Demographic factors

Age

Men Age in years
Women Age in years-10
Nursing home resident Age plus ten
Coexisting illnesses (definitions listed below)
Neoplastic disease 30
Liver disease 20
Congestive heart failure 10
Cerebrovascular disease 10
Renal disease 10

Physical examination findings
Altered mental status 20
Respiratory rate >30/min 20

Systolic blood pressure <90 mHg 20
Temperature <35°C (95°F) or 15

>40°C (104°F)
Pulse rate >125/min 10
Laboratory and roentgenographic findings
Arterial pH <7.35 30
Blood urea nitrogen >30 mg/dL 20

(11 mmol/L)
Sodium <130 mmol/L. 20
Glucose >250 mg/dL (14 mmol/L) 10
Hematocrit <30% 10

Partial pressure of arterial oxygen 10

<60 mmHg

Pleural effusion 10

N Engl J Med 1997



SMART-COP

CAP confirmed on chest X-ray

S systolicBP lessthan 90 mm Hg 2 ponts
M muitdobar CXR involvement 1 pont
A albumun less than 35 gL 1 pont
R respiratory rate 25 brfimin ormore 1 point

SMRT-COP

\ 4

No albumin test

T tachycardia 125 bpm or more 1 point
C confusion (acute) 1 pont

O oxygen low 2 points

Pa0, less than 70 mm Hg, or
O, saturation 93% or less, or
Pa0, /FiO, less than 333

P pHless than 7.35 2 ponts

S systolic BP less than 90 mm Hg 2 points
M muitilobar CXR irvolvement 1 point

A albunmun less than 35 g/L

R respwratory rate 30 br/min or more 1 pont
T tachycardia 125 bpm or more 1 point

C confusion (acute)
O oxygen low

Pa0, less than 60 mm Hg, or
O, saturation 90% or less, or

Pa0, /RO, less than 250
P pH less than 7.35

1 point

1 poi
2 points

2 points

IRVS: intensive respiratory or vasopressor support 1

SMRT-CO

\

No albumin test
No ph test

|

| Total points score (maximum 11) l

Interpretation of SMART-COP score
0 to 2 points—low nsk of needing intensive respiratory or vasopressor support (IRVS)
3 1o 4 points—moderate nsk (1 in 8) of needing IRVS

5 1o 6 points—high rigk (1 in 3) of neading IRVS
7 or more pointe—uery high rigk (2 in 3) of neading IRVS

Severe CAP = a SMART-COP score of 5 or mare points.

Clin Infect Dis. 2008



IDSA/ATS 2007

Simplified Minor Criteria

Modified Minor Criteria

Confusion

Uremia

Respiratory rate >30 breaths/min
Pa0,/Fi0O, <250 mmHg
Multilobar infiltrates

Confusion

Uremia

Respiratory rate >30 breaths/min
Pa0,/FiO, <250 mmHg
Multilobar infiltrates

Age >65 years

\ 4

The modified version
best predicted mortality
More suitable for clinic

and ER department

L]

Box 1: ATS/IDSA criteria for ICU admission in CAP.

Criteria for ICU Admission
Major criteria

Invasive mechanical ventilation
5eptic shock with the need for va SOPTEssors

Minor criteria

Confusion, disorientation

BUN 520 mg/dL

KR>30 breaths/min

Hypotension requiring aggressive fluid resuscitation
PaO,/FiO, ratio <230

Multilobar infiltrates

White blood cell count <4000 cells/mm’

Platelet count <100,000 cells/mm’

Core temperature <36°C (9%.8°F)

Direct admission to ICU is recommended if the patient has 1 major
criterion (strong recommendation) or 3 minor criteria (moderate
recommendation).




Patient

CAP-PIRO Score |
P Comorbidities (COPD or Imunnocompromised) [ ] 1 point P |‘.}|'| <730 C Confusion
Age > 70 yrs [11 point S Systolicpressure U Urea>30 mg/dL
| Bacteremia [11 point <80 mmHg R Respiratory rate >30/min
. y , X X-Ray multilobar bilateral
Multilobar opacities L1 point 0 |Pa0,<54 or Pa0./FO, <250 mmHg
2 A
R Shock L1 point 80 Age 280
Severe Hypoxemia []1 point
O ARDS 11 point
Acute renal failure |:| 1 point
Present Yes SCAP tes Present
Interpretation 21 21
0-2 point Low risk (1 in 30) for ICU mortality : :
3points  Mild risk (1 in 8) for ICU mortality Managesment lncigspltal
4 points High risk (2 in 5) for ICU mortality d5 Jevere
5-8 points  Very high risk (3 in 4) for ICU mortality !

l |

Intermediate Care ICU
Crit Care Med. 2009

J Infect. 2010


https://www.ncbi.nlm.nih.gov/pubmed/19961875
https://www.ncbi.nlm.nih.gov/pubmed/19114916
https://www.ncbi.nlm.nih.gov/pubmed/19114916
https://www.ncbi.nlm.nih.gov/pubmed/19114916

Aeilktec SlooTpwWHATWONC KvdUVOoU

 A-DROP: AGE, DEHYDRATION, RESPRIRATORY FAILURE, ORIENTATION
DISTURBANCE, SAP

Sci Rep. 2018

« NEWS: National Early Warning Score

BMJ Open. 2016

* CLCGH: Creatinine, Leukocyte, C-reactive protein, GCS<9, HCO;

Eur J Intern Med. 2017

 CURSI: Confusion, Urea, Respiratory rate, Shock Index

BMC Infect Dis. 2014

* SOAR: Systolic blood pressure, Oxygenation, Age, Respiratory rate

Age Ageing. 2006


https://www.ncbi.nlm.nih.gov/pubmed/30275523
https://www.ncbi.nlm.nih.gov/pubmed/28320569
https://www.ncbi.nlm.nih.gov/pubmed/24447823

Severity scoring systems for pneumonia: current understanding and

next steps. curr Opin Pulm Med. 2018

The IS [4] ‘identify patients with community-acquired pneumonia who are at low risk

risk of dying within 30 days of presentation’

CURB-45/CRB-65 [6]  ‘enable stratification of patients presenting to hespital with CAP into
mortality risk groups that might be svitable for different management

to st
for P options’
I IDSA/ATS 2007 [7"]b Distinguish patients with severe CAP who might benefit from ICU

admission from those who would not directly benefit from ICU care

em
W - SMART-COP [8] ‘identify patients with CAP who require IRVS’ [i.e., invasive or noninvasive
= mechanical ventilation or infusions of vasopressors for blood pressure
rese support]
bein SCAP [9] ‘identify, at first evaluation, patients at_increased risk of complicated
community-acquired pneumonia evelution’
gSOFA [10™] ‘identify adult patients with suspected infection who are likely to have

poor outcomes’

30-day hospital mortality

30-day mortality

Direct admission to an ICU or
high-level monitoring unit

Need for intensive respiratory or
vasopressor support

Hospital mortality, mechanical
ventilation, and/or septic shock

Hospital mortality




AITIEZ EIZATQIH> A2OENQN XAMHAQY KYNAYNOY

e Emnuthokec (LbLo N €tepo cvotnua)
* Mapoéuvon mpoumnapxovcoc VOoOOU
* Mn cuppopdwon tou acBevoulg
e Aduvapuio KOWwVLKOU LoToU




Biomarkers in lower respiratory tract infections. pum pharmacol Ther. 2010

Biomarkers LRTIs: Diagnosis & prognostic severity & treatment duration indicators

| |

g o [ e T e

PCT and CRP levels in BAL did not differentiate between confirmed and not confirmed VAP

Chest. 2019

BMC Infect. Dis 2019

MR-pro-ANP & CT-pro- AVP strong predictor of mortality when compared with CRP-PCT

Copeptin useful marker of early mortality in ICU admission



Diagnostic Biomarkers

Procalctorin (PCT) [

Prognostic Biomarkers Antibiotic Guidance Biomarkers

PCT guidance stomificantly reduces

C-eactive protein (CRP) predicts the absence of severe complications [60] initiation and duration of anfbiote
therapy 1]

CRP indicates inflammation inensity [40.36]

Interleuksn 6 ([L-6) predicts treatment fatlure and mortality [39]

Neutrophil (D64 (nCDG64) used for the diagnosis of bacterial infection and sepsis
[83.84.85.80.87.88.80.90]

Neutrophil-to-fymphocyte fatio (NLR) predicts mortality [14]

D-dimer levels increased in patients with severe community-acquired peumonia
(CAP) [35]

Monocyte-to-lymphocyte ratio (MLR) idicates disease seventy [12.76.17]

Triggering receptor expressed on muyelotd cells 1 (TREM-1) is a good predictor
of ventilator-associated pneumonia (VAP) [103]

Platelets indicate CAP severnty [/8] and predict mortalty [ /9]

Monocyte human leukocyte antigen-DR (mHLA-DR) decreases rapidly n correlation o the

Atrial natriuretic peptide (ANP) levels increase during sepsts [113,116,117.118]  severtty and outcome of septic shock [%4.93]; nonsurvivors express reduced levels of mHLA-DR

6]

Int J Mol Sci. 2019




Biomarkers That Indicate Direct Evidence of
Infection

Biomarkers That Determine the Host Response to
Infection

Presepsin is released in the blood during phagocytosis

[27]

PCT, identifiable within 2—3 h with peak at 6 h [32]

TREEM-1 expression 1s upregulated in the presence of
extracellular bacteria and fiingi [16]

CEP. identifiable within 4—6 h with peak at 3650 h

[40.59]

Diverse metabolomes specific for sepsis and CAP;
putrescine 1s a predictor for CAP [132]

IL-6, immediate response to infection [44.69], more

sensitive for localized infection (e.g.. effusions) [44]

Exhaled breath contains volatile organic compounds
(VIOCs) that result from bacterial metabolism and/or

host response to the environment [135]

NLE, PLE, and MLE indicate systemic inflammation

and infection [72.73]

Specific patterns of lower airway microbiomes
differently predict ICU admission and length of stay
[142]

nCIDo4 increases durning the promnflammatory state in
response to infection and returns to normal when the
stimulating factors disappear [80]

Int J Mol Sci. 2019
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Inflammatory biomarkers are associated with etiology and predict
outcomes in community-acquired pneumonia: results of a 5-year follow-up
cohort StUdy. ERJ Open Research 2019

CRP, PCT, calprotectin,PTX3, presepsin, WBCs——— microbial aetiology & adverse outcomes
l 267 pts

admission, clinical stabilization, 6w follow-up

ICU admission and 30-day mortality

p=0.701

White blood cells

Calprotectin
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Inflammatory biomarkers are associated with etiology and predict
outcomes in community-acquired pneumonia: results of a 5-year
fO”OW-Up cohort StUdy. ERJ Open Research 2019

6-week follow-up and associations to 5-year all-cause mortality

al 1007m b) 100

904 90+
X 804 X 80
g g
= 70- s 704
B g0l —Q1233-712 pg-L-" B 40l —Q13.1-5.6 x107 per L

504 — Q3989-1443 pg-L-1 | P* 504 —Q36.7-85x10%perL |P°

— Q4 1443-5025 pg-L-! — Q4 8.5-14.9 x107 per L
40 I 1 I 1 I 40 I I 1 I I
0 1 2 3 4 g 0 1 2 3 4 5
Time from discharge years Time from discharge years

Admission levels of PTX3 were associated with 5-year all-cause mortality
6-week follow up-Calprotectin  WBCs significantly associated with 5-year all-cause mortality

Adverse short-term outcome had higher admission levels of PCT, PTX3, presepsin
CURB-65 >3 PCT PTX3 presepsin discriminated patients with an adverse and nonadverse short-term outcome




Markers of acute inflammation in assessing and managing lower respiratory
traCt infeCtiOI’]SZ fOCUS on prOC8|CItOI’1In Clinical Microbiology and Infection 2006

Diagnosis PCI) Antibiotic use? Follow-up? Assay?
{ng!

n ICU Comorb §
. . . rauma
* Most inflammatory cytokines is not 100 ; SOLY 4
useful in LRTI assessment, because of > & " T1%¢
their short plasma half-life and rapid Septic Shock : 23 ;: g
turn-over, the presence of blocking 10 st I
: o, 219~
factors Chest. 2012 Severe Sepsis o 5: & % O
un 2,.X19
. .. Sepsis - g7 “1212] o
* Prohormones reflecting a specific 1 ul 28 £,¢ §
pathophysiological pathway could Pneumonia 98 = g o1 8 -'u
enhance risk stratification in CAP, o - 5 515
appear to be more reliable, because of  Bronchitis 0.4 .,- NO'™ 3 g:g
their longer plasma half-lives, lesser coLD 0.1 o R’ ? @,
variation in daily levels, and stability in T NO 'é. a
vivo and ex vivo. | Healthy s B oo d '
Crit Care. 2010 0.01 d ntial l ; g ‘

diaanosis



AAIOPIOMOZ ENAP=HZ ANTIMIKPOBIAKQN

(Lancet, 2004)

<0.1 pg/L 0.1-0.25 ug/L 0.25-0.5 ug/L >0.5 ug/L
ENTONA AMNOGAPPYNETAI || ENOGAPPYNETAI || ENIBAAAETAI
ANOGAPPYNETAI

ENMANAAHWYH 2E 6-12 QPEZ

AATOPIOMOZ AIAKOINMHZ ANTIMIKPOBIAKQN ZTH MEO
(Lancet, 2010)

l l l l

<0.25 ug/L 0.25-0.5 ug/L >0.5 ug/L >0.5 pg/L

H H +
ENTONA >80% APXIKHZ <80% APXIKHZ > APXIKH
ENOAPPYNETAI | | ENOGAPPYNETAI 2YNEXIZH AANATH




A model for predicting bacteremia in patients with community acquired

pneumococcal pneumonia: a retrospective observational study.
BMC Pulm Med. 2018
0.8 ]
2(0.78, 0.74)
g 0.6
April 2007 -August 2015 Z
& 0.4
3890pts o
bacteremia without bacteremia
0.0 7
l.|0 0.I8 0.I6 ' (?.|4 0.l2 O.IO
age < 65 years Specificity
serum albumin level < 3.0 g/dL
Intensive respiratory or vasopressor support (IRVS)
C-reactive protein level > 20 mg/dL
0 8(17.4%) 174 (50.7%) 1.00 -
>1 38 (82.6%) 169 (49.3%) 0.83 0.50
>2 33 (71.7%) 75 (21.9%) 0.74 0.78
>3 11 (23.9%) 9 (2.6%) 0.24 0.97
4 2 (4.3%) 0 0.043 1.00

Age <65 yrs, hypoalbuminemia, IRVS, high CRP on admission are independent risk factors for the development of bacteremia


https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316
https://www.ncbi.nlm.nih.gov/pubmed/29382316

Time to Blood Culture Positivity as a Predictor of Clinical Outcomes and
Severity in Adults with Bacteremic Pneumococcal Pneumonia. pLos one. 2017

2003-2012: 4.639 hospitalized/419 + blood culture for Streptococcus pneumonia
early detection <9 h # |late detection 29 h)

 51% PSI IV-V
* 8% died within 30-days after admission

¢ severity of CAP (IDSA/ATS)

< S. pneumoniae serotype and LOS =——> CRP >15 mg/dl, PSIIV-V, ARDS and early detection

* In-hospital mortality rate

¢ 30-day mortality rate » age 265, acute renal failure, septic shock, ARDS, early detection
¢ ICU admission/ LOS/ mortality rate

VVYVYVY

non-SD differences in the use of previous antibiotics and pn.vaccine between groups

early detection group presented a higher median PSI, more severe CAP, pulmonary complications

early detection group had a longer LOS, higher rate of in-hospital mortality, higher rate of 30-day mortality
no difference between groups in ICU admission, length of ICU stay or ICU mortality

any association between TTP and pneumococcal serotype

Higher pneumococcal load with increased disease severity in CAP



Rate and Predictors of Bacteremia in Afebrile Community-Acquired Pneumonia.

Chest. 2019

e 2002-2016- cohort study CAPNETZ
e 11591 CAP pts/4349 BCs

* <37.8°C-2807pts

e all-cause 28-day mortality

!

» X2 in afebrile bacteremia
» Bacteremia presented in 5%

O

Pneumoco
ccal

Antibiotic
pre

urinary
antigen

treatment

Neiative iredictor

independent positive predictors of bacteremia

» No sign.diff. in demography, comorbidities, severity of disease and inflammatory parameters


https://www.ncbi.nlm.nih.gov/pubmed/31669433

Early prediction of treatment failure in severe community-acquired pneumonia: The
PRoFeSs score (PRediction of Failure in SCAP score). i crit care. 2019

Biomarkers to provide a point score that, after 48 h of treatment, could early predict treatment failure at fifth

day of ICU stay in severe community-acquired pneumonia patients.

Variables

Cabegories

Points

Tharlson scome [points)

Lactate D3 (mmol/l)

PCT D1 (ng'ml}

PCT D3 (ng'ml}

D-dimer D3 [ugml)

BNE D1 [ pg/ml)

0-1
2-3

4-5

6-10

<110
1.11-1.35
1.36-1.80
1.81-249
250-3.49
2350

217
2.18-7.23
72404
9.42-1540
15.41-27.20
27.21-47.90
47.91-76.10
27611
<293

294 564
B.65-19.40
19.41-27.40
27.41-49.20
24021
<304
305-7.17
7.18-9.14
9.15-18.50
18.51-326
232§l
<2270
227.1-809.0
809.1-2140.0

LN bd = 35 W S

Joma ol b Wb B e =

bt
=2

=

el bl Pd e D o O e B = D
(5]

Tl 1

Risk of primany endpoint (%)
.

101

prvalue=0.013
1

uliaf

pwalunEl 003

AT ]

Impeossmant @ SOFAIT®

M inperowmsend in S0FA3T®

PRoFeSs score-=3
PRoFeSs soome=3




Outcomes associated with the use of a revised risk assessment strategy to
predict antibiotic resistance in community-onset pneumonia: a
stewardship perspective. j Antimicrob Chemother. 2018

DRIP Score
Major Risk Factors Points
. ] Antibiotic use <60 days 2
* DRIP score: Drug Resistance In Pneumonia |
Long term care resident 2
* 102 patients Tube feeding 2
* >4 indicates a risk of MDR organisms Prior DRP (1 year) 2
Minor Risk Factors
Hospitalization <60 days 1
Chronic pulmonary disease 1
A SIgn' decrease In use Of Poor functional status 1
C ntl'pseu domona I Gastric acid suppression 1
& Wound care 1
Total Points Possible 14

Not associated with a significant difference on 30 day all-cause readmissions
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