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Innehall

* Vad ar procalcitonin?

* Vilka anvandningsomraden finns
dokumenterade?

— Luftvagsinfektioner
— Sepsis

» Slutsatser
— Kan PCT minska on6dig ab anvandning?
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Procalcitonin biokemi
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PCT fysiologi vid infektion

* Normalt produceras calcitonin av C-celler |
thyroidea
— stimuleras av hdga kalciumnivaer i blod
— deposition av kalcium | ben Okar
— resorption av kalcium I njure minskar

* Vid stress kraftig utséndring av PCT fran
lungor, lever, njurar, fett, muskel mm.

* LPS och cytokiner potenta stimulerare
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PCT fysiologi vid infektion

« Inte forhojda nivaer av cirkulerande
calcitonin

« PCT verkar inte vara toxiskt sjalv, men:

— hamster med sepsis har forhojt PCT, ger man
mer PCT - dod

— neutraliserar man PCT okar overlevnad
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PCT vs. CRP

Specificitet | Sensitivitet Klinisk anvandning
vid infektion | vid

inflammation
Fordelar Nackdelar
PCT | ++++ + Stiger och sjunker | Dyrt
snabbt (peak 8h) | Liten Klinisk
erfarenhet
Dalig sensitivitet vid
lokal infektion
CRP | ++ ++ Billigt Stiger och sjunker
Stor klinisk langsamt (peak
erfarenhet 36h)

Dalig specificitet vid
lokal infektion
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Kinetik vid infektion

PCT

O PCT

X CRP
O IL-6
-+ IL-10
A TNF-a

Plasmakoncentration

- Tid (timmar)
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Tva satt att anvanda PCT

* Diagnostik (enstaka prov)
— Bakteriell infektion
— Systemisk inflammation
— Virusinfektion

» Folja effekt av AB behandling (flera prov)
— AB eller inte
— Byta AB?
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Dokumentation

— Omfattar tillsammans ca 2800 patienter

* Sepsis
— 4°RC03T pa IVA (varav en VAP)...och flera
pagar
— Omfattar tilsammans ca 900 patienter
— 4 meta-analyser
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Randomized
controlled trials

Meta-analyses

Observational
studies
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ProHosp studien JAMA

B ORICINAL CONTRIBUTTOMN

Effect of Procalcitonin-Based Guidelines
vs Standard Guidelines on Antibiotic Use

in Lower Respiratory Tract Infections
The ProHOSP Randomized Controlled Trial

Philipp Schuetz, M
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RBobert Thomann, MLy

Claudine Falconnier, M

Marcel Wolbers, PhId

[zabelle Widmer, M

Stefanie Newdert, ML

Thomas Fricker, M
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Ursula Schild. BN
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Werner Zimmerl, MIEF

Beat Mueller, ML

Context In previous smaller trials, a procalcitonin (PCT) algorithm reduced antibi-
otic use in patients with lower respiratory tract infections (LRTIs).

Objectlve To examine whethera PCT algorithm can reduce antibictic exposure with-
out increasing the risk for serious adverse outcomes.

Deslgn, Setting, and Patlents A multicenter, noninferiority, randomized con-
trolled trial in emergency departments of & tertiary care hospitals in Switzerland with
an open intervention of 1359 patients with mostly severe LRTls randomized between
October 2006 and March 2008,

Interventlon Patients were randomized to administration of antibiotics based on a
PCT algorithm with predefined cutoff ranges for initiating or stopping antibiotics (PCT
group) or according to standard guidelines (contral group). Semm PCT was measured
lzcally in each hospital and instructions were Web-based.

Maln Outcome Measures MNoninferiority of the composite adverse outcomes of
death, intensive care unit admission, disease-specific complications, or recurrent in-
fection requiring antibiotic treatment within 30 days, with a predefined noninferiority
boundarny of 7.5%; and antibiotic exposure and adverse effects from antibictics.

Results The rate of overall adverss cutcomes was similar in the PCT and control groups
(15.4% [n=103] wvs 18.9% [n=120]; difference, —3.5%; 95% Cl, —7.6% to 0.4%).
The mean duration of antibictics exposure in the PCT vs control groups was lower in
all patients (5.7 ws 8.7 days; relative change, —24.8%; 85% Cl, —40.3% to —28.7%)
and in the subgroups of patients with community-acquired prneumonia (n=925_ 7.2
vs 10.7 days; —32.4%; 95% Cl, —37.6% to -26.9%), exacerbation of chronic
obstructive pulmonary disease (n=228, 2.5 vs 5.1 days; —50.4%; 95% C|, —64.0%
to —34.0%), and acute bronchitis (n=151, 1.0vs 2. 8 days; —65.0%;95% Cl, —84.7 %
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Metod

* Multicenter, Non-inferiority, RCT
* 6 tertiary care hospitals 1 Schweiz

« Randomiserad till PCT vs. Evidence based
guidelines
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Inklusionskriterier

« >18 ar
« Samhallsforvarvad el. nursing home

« Akut LRTI =28d

— 1 symptom fran luftvagarna...och
 hosta, sputum, dyspné, tackypné, pleurit
— 1 auskultationsfynd...eller
* krepitationer, rassel, etc.

— 1 infektionstecken
« feber 238, frossa
e LPK>10el. <4
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Diagnhoser

« CAP Nytt infiltrat pa lungrtg
« COPD Enligt spirometrikriterier

« Akut bronkit Negativ lungrtg
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Intervention

—_ Sannolikhet
(PnC/Tn:B'“a't for bakteriell  Antibiotika LYo O &
J infektion
=0.5 HOg Ja Efter 72h
>0.25-<0.5  Mojlig Overvag Efter 72h
antibiotika

0.1-0.25 Lag Troligen inte  Efter 6-24h
<0.1 Mycket lag Nej Efter 6-24h
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Intervention

« Re-evaluering dag 3, 5, 7 och hemgang
« Samma cut-off varden som initialt

 Om PCT Initialt mycket hogt (>10)
rekommenderades ab utsattning om
vardet sjonk med 80%
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Diagnoser

PCT grupp (n=671)

Kontroll (n=688)

Demografi

Alder, median (IQR)

73 (59-82)

72 (59-82)

Man, antal (%)

402 (59.9)

380 (55.2)

Lab, median (IQR)

PCT 0.24 (0.12-1.18) 0.24 (0.11-1.60)
CRP 115 (38-212) 114 (41-220)
LPK 11.6 (8.5-15.4) 11.2 (8.4-15.2)

Diagnoser
Pneumoni, antal (%) 460 (68.6) 465 (67.6)
KOL-exacerbation 115 (17.1) 113 (16.4)
Akut bronkit 69 (10.3) 82 (11.9)
Annat 27 (4.0) 28 (4.0)
Inlagda pat, antal (%) 628 (93.7) 629 (91.4)
Antibiotika initialt 492 (78.3) 568 (90.3)
Poliklin. pat, antal (%) 43 (6.4) 59 (8.6)
Antibiotika initialt 14 (32.6) 35 (59.3)
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Resultat — primar endpoint

PCT Kontroll 'Risk difference’ %
(Cl)
Alla pat, ITT (n=671) (n=688)

'Overall adverse outcome’ (%) 103 (15.4) 130 (18.9) -3.5 (-7.6 till 0.4)
Mortalitet 34 (5.1) 33(4.8)| 0.3 (-2.1till 2.5)
IVA-vard 43 (6.4) 60 (8.7) | -2.3(-5.2till0.4)
Recidiv 25 (3.7) 45 (6.5) | -2.8 (-5.1 till -0.4)
Komplikation 17 (2.5) 14 (2.0) 0.5 (-1.1till 2.0)

Pneumoni (n=460) (n=465)
'Overall adverse outcome’ 74 (16.1) 94 (20.2) -4.1 (-9.1 till 0.9)
Mortalitet 24 (5.2) 26 (5.6) | -0.4 (-3.3till 2.6)

KOL-exacerbation (n=115) (n=113)
'Overall adverse outcome’ 15 (13.0) 21 (18.6) | -5.3(-14.8till 4.4)
Mortalitet 4 (3.5) 5.4)| -0.9(-6.4till 4.5)
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Resultat — sekundar endpoint

PCT Kontroll
Alla patienter (n=671) (n=688)
Antibiotika, medel, d (IQR) 5.7 (1-8) 8.7 (6-11)
Antal med ab (%) 506 (75.4) 603 (87.7)
Antibiotikarelaterade 133 (19.8) 193 (28.1)
biverkningar (%)
Vardtid, medel (IQR) 9.4 (4-12) 9.2 (4-12)
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Konklusion

 PCT-guidad ab terapi vid nedre
luftvagsinfektion verkar

— Inte vara samre an guidelines med avseende
pa behandlingsmisslyckanden
— mer effektivt vad galler

» minska antibiotikaforskrivning
* minska biverkningar av antibiotika
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Lancet

Articles

Use of procalcitonin to reduce patients’ exposure to
antibiotics in intensive care units (PRORATA trial):
a multicentre randomised controlled trial

Lila Bovadma, Charles-Edoward Luyt, Florence Tubach, Christophe Cracce, Antonio Alvarez, Carole Schwebel, Frédérique Schortgen,
Sigismand Lasock], Benait Veber, Monique Dehaux, Maquy Bernard, Blandine Pasquet, Bernard Régnier, Christian Brun-Buisson, Jean Chastre,*
Michel Walff,* for the PRORATA trial groupt

Summary

Background Reduced duration of antibiolic treatment might contain the emergence of multidrug-resistant bacteria in
intensive care unils. We aimed to establish the effectiveness of an algorithm based on the biomarker procalcitonin to
reduce antibiotic exposure in this setting.

Methods In this mullicentre, prospective, parallel-group, open-label trial, we used an independent, computer-
generated randomisalion sequence lo randomly assign patients in a 1:1 ratio to procalcitonin (n=311 patienls) or
control (n=319) groups; investigators were masked to assignment before, but not afler, randomisation. For the
procalcitonin group, antibiotics were started or stopped based on predefined cut-off ranges of procalcitonin
concentrations; the control group received antibiotics according to present guidelines. Drug selection and the final
decision lo slart or slop antibiotics were al the discretion of the physician. Patients were expected to slay in the
intensive care unil for more than 3 days, had suspected bacterial infections, and were aged 18 years or older. Primary
endpoints were mortality at days 28 and 60 (non-inferiority analysis), and number of days without antibiotics by
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Metod

* Prospektiv, multicenter, oppen RCT
« 7 IVA pa 5 olika franska sjukhus

« Hypotes: Seriell matning av PCT pa IVA-
pat med svar sepsis eller septisk chock
kan minska behandlingstiden med ab utan
att komplikationerna okar
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Inklusionskriterier

o Misstankt bakteriell infektion

« Exklusionskriterier
— <18 ar
— Gravida
— Kort forvantad IVA-tid (<3d)
— Antibiotika 224h innan inkomst

— Immunosuppresion (neutrofila<0.5, eller medicinering
efter transplant)

— Infektioner som kraver lang beh (endokardit,
hjarnabscess, TBC)

— Beslut taget om inskrankt behandling
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Diagnoser

PCT grupp (n=307)

Kontroll (n=314)

Demografi

Alder

61.0

62.1

Man

207 (67%)

204 (65%)

Infektionsfokus

Lungor 183 (71%) 211 (74%)

Urinvagar 24 (9%) 18 (6%)

Hud och mjukdelar 5 (2%) 6 (2%)

Buk 14 (5%) 20 (7%)

CNS 7 (3%) 6 (2%)

Kateterrelaterad inf. 5 (2%) 3 (1%)

Primar bakteremi 9 (3%) 11 (4%)

Annat 11 (4%) 9 (3%)

Septisk chock 138 (45%) 129 (41%)
Lab

Positiv blododl 55 (18%) 53 (17%)

PCT, median (IQR) 1.6 (0.5-6.6) 1.5 (0.4-6.8)

CRP, median (IQR)

144 (63-229)

137 (61-244)
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Intervention

 Dagligt PCT sa lange ab behandling

« Utsattning av ab

— Nar PCT <80% av utgangsvardet, eller
— PCT<0.5
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Resultat — ITT analys

PCT Kontroll Skillnad
(n=307) (n=314)

Priméra endpoints

28-dagars mortalitet | 65 (21.2%) | 64 (20.4%) 0.8% (-4.6 till 6.2)

60-dagars mortalitet | 92 (30.0%) | 82 (26.1%) 3.8% (-2.1till 9.7)

Antal dagar utan ab, medel (SD) 14.3 (9.1) 11.6 (8.2) 2.7 (1.4l 4.1)

Sekundara endpoints

Relaps 20 (6.5%) 16 (5.1%) 1.4% (-2.3 till 5.1)

Superinfektion | 106 (34.5%) | 97 (30.9%) | 3.6% (-3.8 till 11.0)

Vardtid pa IVA, medel 15.9 14.4 1.5 (-0.9 till 3.9)

Behandlingstid med ab for initial 6.1 (6.0) 9.9 (7.1) -3.8 (-4.8 till -2.7)
infektion, dagar (SD)
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Mojliga studieproblem

* | 53% av fallen fortsatte lakaren med ab 1 PCT-
gruppen trots att man kunde fa sluta

— Konservativ bias

* Underpowered?
— <10% skillnad | mortalitet = not inferior
Men,
— <4% skillnad | mortalitet = not inferior = 4220 pat
— <2% skillnad | mortalitet = not inferior = 16500 pat
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Olika resultat | meta-analyser

Serum Procalcitonin and C-Reactive Protein Levels
as Markers of Bacterial Infection: A Systematic
ﬁ Review and Meta-analysis

Liliana Simon, France Gauvin, > Devendra K. Amre.? Patrick Saint-Louis,’ and Jacques Lacroix®

'Department of Pediatrics, Yale University Schoal of Medicine, New Haven, Connecticut; and Departments of *Pediatrics
and *Clinical Biochemistry, University of Montreal, Quebec

Procalcitonin as a diagnostic test for sepsis in critically ill adults and
i i after surdery or trauma: A systematic review and meta-analysis

Bemard Uzzan, MD; Régis Cohen, MD, PhD; Patrick Nicolas, PharmD, PhD;
Michel Cucherat, MD; Gérard-Yves Perret, MD, PhD

Procalcitonin Test in the Diagnosis of Bacteremia:

A Meta-analysis

Alan E. Jones, MD From the Department of Emergency Medicine, Carolinas Medical Center, Charlotte, NC (Jones,

James F. Flechtl. MD Fiechtl, Ballew, Kline; and the Grand Rapids Medical Education and Research Center/Michigan
Michael D. Brown. MD State University Program in Emergency Medicine, Grand Rapids, Ml (Erown).

Jason J. Ballew, MD Dr. Fiechtl is currently affilisted with the Department of Emergency Medicine, Vanderbilt University
Jeffrey A. Kilne, MD Nashville, TN.

Accuracy of procalcitonin for sepsis diagnosis in critically ill
@ patients: systematic review and meta-analysis

Benjamin M PTang, Guy D Eslick, Jonathan C Craig, Anthony 5 McLean
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Meta-analys av meta-analyser

Study Diagnostic  (95% ) Patient populations Forest plot
odds ratio

Simon (2004)3 24.58 (7-96-75-94)  Hospitalised patients S P

Uzzan (2006)4 1570 (9-10-27-09)  1CU/surgical/trauma patients +——

Jones (2006)° 9.86 (572-17-01)  Emergency department patients —

Tang (2007 779 (5-86-10-35) Critically ill patients =4k

Total 11.31 (7:29-17-53) <
| |
1 10 100

Diagnostiskt OR
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Slutsatser

« Ettlagt PCT hos pat med LRTI kan antagligen selektera
fram de som inte har nytta av antibiotika

« Seriell matning av PCT pa IVA kan korta
antibiotikabehandlingen fran onédigt langa till mer
normala behandlingstider

Men...

* Antibiotika anvandning kan antagligen minska om
guidelines, scoring system mm. verkligen anvands
oavsett PCT

« Daligt studerat under verkliga férhallanden och kostnad-
nytta analyser saknas
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