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Typical procedures currently in place in clinical settings to provide identification of the pathogen agent and the profiling of antimicrobial
susceptibility.

Maugeri G, et al. Identification and Antibiotic-Susceptibility Profiling of Infectious Bacterial Agents: A Review of Current and Future
Trends. Biotechnol J. 2019;14(1):e1700750.
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Antimikrobiyal Yonetim

* Enfeksiyon ve kolonizasyon ayrimi

* Empirik kullanim
e De-eskalasyon
* modifikasyon

* Sure
e Uygun sonlandirma
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TABLE 3 Potentially Useful Biomarkers for Infectious Diseases

Biomarker

e White blood cell count

e Eosinophil count (inverse)

e Fibrinogen

e Erythrocyte sedimentation rate (ESR)
e C-reactive protein (CRP)

e Procalcitonin (PCT)

e Interleukin-6

e STREM-1

e Soluble urokinase-type plasminogen activator receptor (suPAR)
e Proadrenomedullin (pro-ADM)

e Presepsin

Pulcini, Ergonul, Can, Beovic. Antimicrobial stewardship 2017, Elsevier
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Inflammatory Trigger(s)

(burns, endotoxin, infection, injury, etc.)

Activation of host Leukocytes,
Lymphocytes, Endothelial cells

and various Parenchymal cells
( via CD14, toll-like receptors, AP-1, NF-xB, etc.)

Humoral Response Repertoire
Coagulation
and
complement
cascade Cytokines and Acute phase Stress Intracellular
activation relaltad facgn proteins hormones Hormokines factors
Immuno-
regulatory Proinflammatory Antiinflammatory a-acid glycoprotein  ACTH ADM Heat shock
Angiotensinogen AVP CGRP proteins
IFN-y MIF  Adhesion molecules |4 CRP Catecholamines ~ CTpr HMG-1
IL-2 IL-18  Chemokines IL-6 Ferritin Cortisol IL-6 NO
IL-4 IL-6 Elasiase 1L-10 Fibronectin Endorphins Leptin
IL-5 IL-8  Endothelin IL-11 Haptoglobin GH MIF
IL-7 IL-12  Growth factors IL-13 Lipopolysaccharide ~ Histamine
IL-11 IL-15  IL-1 decoy receptors  |L-ra Phospholipase a, Prolactin
IL-18 LTs Leptin PTX-3 )
NO Proteases NO Serum amyloid A
PAF RANTES TNFr
PGs ROI TGF-p
TNF-a TBs
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: Prokalsitonin Nasil, Nereden ve Ne Zaman Salinir?
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Christ-Crain M & Muller B. Procalcitonin in bacterial infectioons, hype, hope, more or less. Swiss Med Weekly 2005.
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'b: Prokalsitonin Kinetigi
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Procalcitonin in Sepsis: Sensitivity and Specificity
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.bf Prokalsitonin Artisi

Neutropenia?
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e Yogun Bakimda Sepsis

PCT :
Ongoing
(ug/l) infection?

lg.: ks Recommendation
i = for Stopping AB
S
Important considerations

25 and overruling criteria

- Consider the course of PCT
1.0 — - If antibiotics are continued:
0.75-f - Daily measurement of PCT: discontinue antibiotics when PCT decreases >80%
05 - of the peak level or an absolute PCT value <0.5ng/ml is reached.

- If PCT remains high, consider treatment failure.

0.25..
0.1 ——
0.075-f : | - Always consider clinical course of patients in addition to PCT levels.
0.05-} - If Antibiotics are discontinued, close clinical evaluation is recommended.

0.025S
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Patient with severe illness in ICU
(Defined by setting specific scores, e.g. gSOFA, SOFA, APACHE)

Initial clinical assessment
(Including microbiology)

Bacterial infection
uncertain

Bacterial infection
highly suspected

v

v

PCT result (ug/L)

<0.5

=20.5

Probability of bacterial
Infectionbased on PCT level?

Low probability

High probability

v v
<0.5 20.5
Low probability High probability

Overall interpretation

Bacterial infection
unlikely

Bacterial infection
likely

Bacterial infection
possible

Antibiotic management

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Recommendations for
follow-up of patients

Use PCT within 24—
48 h for monitoring
and discontinuation
of Abx if PCT still
<0.5 ug/L

Use Abx based on
clinical judgement

Use empiric Abx
based on clinical
judgement, consider
other diagnostic tests

Use Abx based on
clinical judgement

Use PCT every 24—
48 h for monitoring
and discontinuation
of Abx if PCT <0.5

ug/L or drop by 80%

Consider 2nd PCT
test within 24 h

to stop Abx if PCT
still <0.5 pg/L

Use PCT every 24—
48 h for monitoring
and discontinuation
of Abx if PCT <0.5
ug/L or drop by 80%

Schuetz P, et al. PCT guided AS: An international expert consensus on optimized clinical use. Clin Chem Lab Med 2019
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Narrative review

How to: implement procalcitonin testing in my practice

journal homepage: www.clinicalmicrobiologyandinfection.com

0. Neeser ', A. Branche ?, B. Mueller "7, P. Schuetz “*"°

) Department of Internal Medicine, Kantonsspital Aarau, Switzerland

2) pepartment of Medicine, University of Rochester Department of Medicine, Rochester General Hospital, Rochester, NY, USA

3) University of Basel, Basel, Switzerland

Initial clinical assessment PCT Probability of bacterial
(including microbiology) (ng/l) infection basedon PCT level PCTinterpretation Antibiotic Management PCT Monttoring
™~ . " . t PCT within 24-48hand
g 3 <05 Low Probability Bacterialinfection nitiate empiric antibiotic regimen 'ge ot Ul L R
'/ Bacterial \ unlikely consider other diagnostic tests still <0.5 ug/L
\ infection
\  uncertain e . " s b . repeat PCT every 24-48h
\, Bacterial infection Initiate empiric antibiotic regimen SEY
b4 B 20D YRR rODREMY. likely consider other diagnostic tests di?g":g‘/tz:?z?:::&nazgf
y 7~ \\\ <05 Low Probability Bacterialinfection Initiate empiric antibiotic regimen Rec%er;ti d':?;::itnv;::;i::jfah
/ Bacterial protsiie considerother diagnostictests iy loties if PCT sl <0.5 ug/L
infection - —
suspected . " . . repeat PCT every 24-48h
\\ P ) 0.6 High Probability Bacterial infection Initiate appropriate empiric or discon?nuo antibioticz when PCT
) S < highly likely targeted antibiotic regimen

<0.5 ug/L or decreases by 80%

Fig. 2. Suggested procalcitonin protocol in the intensive care unit.
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Efficacy and safety of procalcitonin guidance in reducing the
duration of antibiotic treatment in critically ill patients:
a randomised, controlled, open-label trial

Evelien de Jong, Jos A van Oers, Albertus Beishuizen, Piet Vos, Wytze ] Vermeijden, Lenneke E Haas, Bert G Loef, Tom Dormans,

Gertrude C van Melsen, Yvette CKluiters, Hans Kemperman, Maarten | van den Elsen, Jeroen A Schouten, Jorn O Streefkerk, Hans G Krabbe,
Hans Kieft, Georg H Kluge, Veerle C van Dam, Joost van Pelt, Laura Bormans, Martine Bokelman Otten, Auke C Reidinga, Henrik Endeman,
Jos W Twisk, Ewoudt MW van de Garde, Anne Marie G A de Smet, Jozef Kesecioglu, Armand R Girbes, Maarten W Nijsten, Dylan W de Lange
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Efficacy and safety of procalcitonin guidance in reducing the
I duration of antibiotic treatment in critically ill patients: The Netherland, 15 1CUs
> . a randomised, controlled, open-label trial Primary endpoint: number of AB days
s et e e St ek Secondary endpoint: mortality (28d,
- y)
February 29, 2016 )
THE LANCET Intectious Diseases
T Screened: 4507
= Enrolled: 1575 (35%)
776 PCT /799 SOC
E= intention to treat: 761/ 785
]——-L—h_ per-protocol: 538 /457
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o Procalcitonin-guided Standard-of-caregroup  Between-group absolute  pvalue

. . group (n=761) (n=785) difference in means
(95% C1)
Antibiotic consumption (days)
Daily defined doses in first 28 davs 7:5.(4:01012.8) 9.3(5.0t016:5) 2.69(1.26 t0 4.12) <0.0001
Duration of treatment 50(3-0t0 9-0) 7-:0(4-0t0 11-0) 122 (0-65t01.78) <0-0001
Antibiotic-free days in first 28 days 7-0(0-0to 14-5) 5-0(0to013-0) 1.31(0-52t0 2-09) 0.0016
Mortality (%)
| 28-day mortality 149 (19-6%) 196 (25.0%) 5.4% (120 9.5) o-o12;_|
1-year mortality 265 (34-8%) 321 (40-9%) 61% (1.2 to 10.9) 0-015
Adverse events
Reinfection 38(5.0) 23(2.9) -21% (-4-1t0-01) 0-0492
Repeated course of antibiotics 175 (23-0) 173(22-0) -1-0% (-51t0 3-2) 0-67
Time (days) between stop and reinstitution of antibiotics 4-0(2-0to 8-0) 4-0(2-0to 8.0) -0-22 (-1-31t0 0-88) 0-96
Costs
Total cumulative costs of antibiotics €150082 €181263 NA NA
Median cumulative costs antibiotics per patient €107 (51to 229) €129 (66 to 273) €336 (2.5t064-8) 0-0006
Length of stay (days)
On the intensive care unit 8.5(5-0t0 17-0) 9-0(4-0to 17-0) -0-21(-0-92t0 1-60) 0-56
In hospital 22.0(13-0t0 39-3) 22.0(12.0t0400) 039 (-2-69t03-46) 077

Data are median (IQR), n (%), or mean (95% Cl). Between-group absolute differences were calculated using the mean values, percentage differences, and 95% Cls.
NA=not applicable.

Table 2: Primary and secondary outcome measures
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Effect of procalcitonin-quided antibiotic treatment on
mortality in acute respiratory infections: a patient level
meta-analysis

Philipp Schuetz*, Yannick Wirz*, Ramon Sager*, Mirjam Christ-Crain, Daiana Stolz, Michael Tamm, Lila Bovadma, Charles E Luyt, Michel Wolff,
Jean Chastre, Florence Tubach, Kristina B Kristoffersen, Olaf Burkhardt, Tobias Welte, Stefan Schroeder, Vandack Nobre, Long Wei, Heiner C Bucher,
Djillali Annane, Konrad Reinhart, Ann R Falsey, Angela Branche, Pierre Damas, Maarten Nijsten, DylanW de Lange, Rodrigo O Deliberato,

Carolina F Oliveira, Vera Maravic-Stojkovic, Alessia Verduri, Bianca Beghé, Bin Cao, Yahya Shehabi, Jens-Ulrik S Jensen, Caspar Corti,

Jos AH van Oers, Albertus Beishuizen, Armand R Girbes, Evelien de Jong, Matthias Briel*, Beat Mueller

Intensive care unit trials
Nobre (2008) 8 39 8 40 1.3% —_— 1.03 (0-34-3-09)
Stolz (2009) 8 51 12 50 1.6% —_— 0-59 (0-22-1-59)
Schroeder (2009) 3 14 3 13 0-5% 0-91(015-5-58)
Hochreiter (2009) 15 57 14 53 2:2% — 099 (0-43-2-32)
Bouadma (2010) 65 307 64 314 10-4% —— 1.05 (071-1-55)
Maravic-Stojkovic (2011) 3 102 3 103 0-6% 1.01(0-20-5.13)
Layios (2012) 56 258 53 251 87% —— 1.04 (0-68-1.58)
Ananne (2013) 7 30 10 28 1-2% S 0-55 (0-17-1.72)
Ding (2013) 21 33 20 35 1-6% —_— 131 (0-49-3-48)
Deliberato (2013) 2 42 4 39 0-5% . 0-44 (0-08-2-54)
Oliveira (2013) 16 49 15 45 21% B A — 0-97 (0-41-2-29)
Shehabi (2014) 30 196 26 198 4-9% —a— 1-20 (0-68-2-11)
Najafi (2015) 5 30 4 30 0-8% _— 130 (0-31-5-40)
de Jong (2016) 149 761 196 785 27-0% - 0-73 (0-57-0-93)
Bloos (2016) 140 552 149 537 21.6% - 0-88 (0-68-116)
Wang (2016) 2 96 5 95 0-6% 038 (0-07-2-02)
Subtotal (95% Cl) 2617 2616 85-6% ¢ 0-88 (0-77-1-00)
Total events 530 586
Heterogeneity: I’=0%, p=0-89
Test for overall effect: Z=1-92, p=0-06
Total (95% Cl) 5016 5030 100-0% ‘l 0-89 (0-78-1.01)
Total events 606 666 | ' | | |
Heterogeneity: [’=0%, p=0-98 0-005 01 1 10 200
Test for overall effect: Z=1-86, p=0-06
Test for subgroup differences: ’=0%, p=0-70 : se . l "

Favours procalcitonin alaorithm Favours control alaorithm
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Prokalsitoninin Antibiyotik Kullanimi (A) ve Siresine (B) Etkisi:

A B
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Pandemide Kullanim Artti mi?
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Number of Trusts using PCT testing
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@0@9 @> Q°°\ \Q’\ f\'}} '\?\ Qb\ '3’\ q?\ q',\\ Q& \"\ '3} qf’\ Q"\ QQ’\ \"\ fﬂ> rf?\ Number of Hospital Trusts
@
¢ Week commencing date Bl Maintained same PCT use . Introduced PCT for the first time
Bl Expanded PCT use Planning to Introduce after wave 1
Powell N, et al. Use of Procalcitonin during the First Wave of COVID-19 in the Acute
Bl Reintroduced PCT I No current or planned PCT use

NHS Hospitals: A Retrospective Observational Study. Antibiotics (Basel). 2021.
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3 Table 1. Nature of procalcitonin (PCT) use to support antibiotic prescribing during first wave of

< . COVID-19 pandemic in England and Wales.
ICU Non-ICU
PCT cut-off (ng/L) n=118 n= 78
0.1 1(1%) 0
0.2 1 (1%) 0
0.25 51 (44%) 41 (53%)
0.5 54 (47%) 27 (35%)
No cut off specified, cut-off varied dependent on clinical context 9 (8%) 10 (13%)
Timing of PCT testing n=114 n=76
Single measurement 14 (12%) 39 (51%)
Two measurements 23 (20%) 21 (28%)
Serial 72 (63%) 9 (12%)
Other (i.e., varied dependent on clinical context) 5 (4%) 7 (9%)
PCT part of biochemistry order set n=122 n= 107
Yes 50 (41%) 33 (31%)
Hospital guideline n=114
PCT part of a Hospital guideline for managing COVID-19 55 (48%)

Powell N, et al. Use of Procalcitonin during the First Wave of COVID-19 in the Acute

L . . ) NHS Hospitals: A Retrospective Observational Study. Antibiotics (Basel). 2021.
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Sepsiste Procalcitonin ve CRP

Ik yanit Erken Gec (1 guin)

Ozgulluk Yiksek Disuk

Takip Azalmasi onemli Uzun dénemde 6nemli
Steroid kullanimi Etki yok Etkilenir
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-b: Beklenmeyen Artislar

1. Akciger hastaliklari
1. Kanser
2. diger
2. Dissemine peritonit
3. Bobrek yetmeazligi

4. Diger enfeksiyonlar
1. Tetanus
2. SItma
3. influenza
4. Covid-19 ?
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IL-6 on admission
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CRP, Prokalsitonin ve IL-6 nin prognostik degerleri

PCT on admission
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MS ve Akciger Kanseri
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J Tetanus and Prokalsitonin
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