Journal club, January 9th, 2018

Effect of procalcitonin-guided antibiotic treatment on @5 ®
mortality in acute respiratory infections: a patient level o

meta-analysis

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

CarolinaF Oliveira, Vera Maravic-Stojkovic, Alessia Verduri, Bianca Beghé, Bin Cao, Yahya Shehabi, Jens-Ulrik S Jensen, Caspar Corti,
Jos AHvan Oers, Albertus Beishuizen, Armand R Girbes, Evelien de Jong, Matthias Briel*, Beat Mueller

SPERF IR AR RERE(CH VT
TOANIEZUAARTOREE AR
RERIZEZH7E

BT 7 UorERXKEEET AR
PGY-3 #iEF M A




Introduction



O

20hI)LI k=2 (procalcitonin = PCT, ProCT) &l

s ORI ESNASLIIT =Mk ET—H—
e j— Swiss Medical Weekly 2005;135:451-460
» WLV BEEERFEY
Endocrinology 2005;146(6):2699-2708
» Ca REGEICRAE T DHILIU =D (FRILEY) ERI—DEIE
% ‘: EE ;E_d—%) Endocrinology 2005;146(6):2699-2708
s TOALDRZDERLI =D, TRENELDMART,
EIGHHIHICL>TXE SN, EREND

Endocrinology 2005;146(6):2699-2708



TOHIU =RV R DI EEREFE
f Golgi apparatus

ProCT

JahiLi b=y

S IFNy
§ B
g viral
L 1 ANR=>
RO RIE RIS  Prodii 8
T

endocrine CT-mRNA
thyroidal C-cell

LPS:1J7R % %, thyroidal C-cell: ERIRIR D CHARE Endocrinology 2003;144:5578-5584




PCT® 41K

» MIFPCTEEIL, 96 BRI TEELLANILIZET S

J Clin Endocrinol Metab 1994;79:1605-1608

12-48 BfElRICE—IZEIET S

J Clin Endocrinol Metab 1994;79:1605-1608

3 HEA - 20 —35 BFRS

J Clin Endocrinol Metab 1994;79:1605-1608

M&FE, EFOEEEZFIZL

Shock 2001;15:171-175



(BZE)EEqN\AAT—H—DARANERE

V
hours days
Best Pract Res Clin Endo. 2001 Dec;15(4):553-73.



(SZ)VMDIMRERET—H—IZ DT

C-reactive protein (CRP)
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Figure 4: Patients receiving antibiotics for days 1-28
Significantly fewer patients assigned to the procalcitonin group received antibiotics than did those assigned to the
control group (p<0-0001, generalised linear model test for repeated measures).
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Secondary endpoints (days 1-28)
Felapse
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23t 51}

Superinfection -3-8t0110)
Mumber of dayswithout mechani 1 1 R 6 E —> 14 . 3 E & i% j]” 24to11)
S0FA score
Day1 75(4-4) T2id4) 03 F0-4to10)
Day7 41(47) 40(43) 01060 0-8)
Day 14 2.8(35) 2.8(3:6) 0(-06t007)
Diay 21 11(33) 1331) 0204t 0-8)
Day 28 15 (2:0) 0-9(2.4) 0600t 11)
Length of skay in ICU from inclusion (days) 15-9(16-1) 14-4(14-1) 15F0-9t039)
Length of stay in hospital from inclusion (days) 261(19-3) 26-4(18-3) 03 F321027)

Multidrug-resistant bacteriat

1.3% (-461t07-2)

<t (17.9%) 2 (16.6%)
Dizys of antibictic exposure per 1000 inpatient days ﬁ -158 (-185 to-131)

Duration of first episode of antibiotic treatment (number [%]. dav=[SD])
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Loy ;lﬂ{lﬁt-iﬁ--isﬁ-ﬂ! | 100%): 8-G (7.1
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Intra-abdominal infection
Urinary tract infection
Infection with positive blood cult
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MA
MNA

0-45
0-29
047

033
073
0-87
052
00370
023
0-87
0-67

<0-0001

<0-00:01
0-0210
0-29
0-0053
006

Data ara numbser (%), difference (55% C1). or mean (50] unless otherwise indicated. NA-not applicable. S0FA=-s=guential organ-failure assessment. I0U=intensive care unit.

*Difference (0% CT).
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CID 2011;52(10):1232-1240

Type of Infectious Diseases

Recommended duration
of antimicrobial treatment

CAP
HAP, VAP, and HCAP
Bacteria other than NFGNB
NFGNB
Bacterial Meningitis
Neisseria meningitides
Haemophilus influenza
Streptococcus pneumonia
Streptococcus agalactiae
Gram-negative bacilli
Listeria monocytogenes
CRBSI
Coagulase-negative Staphylococcus spp.
Staphylococcus aureus
Staphylococcus lugdunensis
Enterococcus spp.
Gram-negative bacill
Candida spp.
Native valve endocarditis
Viridans Group and S. bovis (MIC: >.12, =0.5ug/mL)
Viridans Group and S. bovis (MIC: =.12ug/mL)
MSSA (uncomplicated right-sided)
MRSA
Prosthetic valve endocarditis
Viridans Group and S. bovis (MIC: =.12ug/mL)
MSSA and MRSA
Complicated intra-abdominal infection
Pyelonephritis

= b days

7 days
14 days

7 days

7 days
10-14 days
21 days

21 days

21 days

5-7 days
4-6 weeks®
4-6 weeks®
7-14 days
7-14 days

14 days after the first negative BC

4 weeks
14 days
14 days
6 weeks

6 weeks
=6 weeks
4-7 days
14 days
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Shehabi et al Australia ICU, multicentre Suspected sepsis, undifferentiated

(2014) infections

Oliveira et al Brazil ICU, two-centre Severe sepsis or septic shock

(2013)

Deliverato et al Brazil ICU, single centre Septic patients with proven bacterial

(2013) infection

Annane D et al France ICU, multicentre Severe sepsis or septic shock but

(2013) doubtful bacterial infection

Bouadma et al France ICU, multicentre Suspected bacterial infections

(2010) during ICU stay without prior
antibiotic(<24h)

Schroeder et al Germany Surgical ICU, single centre Severe sepsis after abdominal

(2009) surgery

Nobre et al Switzerland ICU, single centre Suspected severe sepsis

(2008) or septic shock

Svoboda P et al Czech ICU, single centre Severe sepsis after major abdominal

(2007) surgery

de Jong et al Netherlands ICU, multicentre Critically ill patients with presumed

(201 infection

STEBSSEBMEL SR (AHBHAX) |




(BFE I DAZTF)R)
2017F 12 AICH RSN =B i fE FAE AR &L f=study

Efficacy and Safety of Procalcitonin Guidance in
Patients With Suspected or Confirmed Sepsis: A
Systematic Review and Meta-Analysis

Irena Iankova, PhD'; Philippe Thompson-Leduc, MSc?* Noam Y. Kirson, PhD? Bernie Rice, BS’
Juliane Hey, PharmD'; Alexander Krause, PhD'; Sophie A. Schonfeld, BA% Christopher R. DeBrase, BS?

Samuel Bozzette, MD*; Philipp Schuetz, MD’
Crit Care Med. 2017 Dec 21 PMID: 29271844

» BIAIE, ZE%, S8 DD BEALLEBIRGEABRD AT )X
= FDAND A EZEEE (regulatory submission) D —EREL THEITS L=
= 222 RE (clinical setting): ICU
= (2K BUIMJE (sepsis) N EEHO N HortESESNT-E B E
= PCTEETIL, R EICEDHZEZTHZHL%K,
nEEREHRBEZ, EEICELES.
(risk ratio = 0.90 [95%CI 0.79 — 1.03], p = 0.114)
ICURTEB#IZE LT, EELGEEGH, o
(11.09 H vs 11.91 H [95%CI -2.52—0.84], p = 0.329)




(Z%) A ANLNT-8EDRCT

PCT Algorithm for
AB Ceossation Adherence
(ng/mL) (%)

PCT Control
Cohort Cohort

Mean AB

Time to
Endpoint

Annane
et al (24)

Bouadma
et al (25)

de Jong
et al (26)

Deliberato
et al (27)

Hochreiter
et al (28)

Layios
et al (29)

Najafi
et al (30)

Nobre
et al (31)

Schroeder
et al (32)

Shehabi
et al (33)

Time until ICU
discharge

28d

28d

Time until ICU
discharge

Time until ICU
discharge

Time until ICU
discharge

Length of
hospital
stay

28 d

Length of
hospital
stay

28 d

31

307

761

42

57

258

30

39

14

196

31

39

53

251

30

40

13

198

<05

< 0.5;>80%

change from
peak

=< 05;= 80%

change from
peak

< 0.5;>90%

change from
peak

< 1.0;= 65-75%

change from

initial level and

current level
>1.0

<05

=05

< 025 if initial

level = 1.0;
< 0.1 if initial
level < 1.0;>
909% change
if initial PCT
=10

< 1.0;= 65-75%

change from
initial level

<0.1;<0.1-025

if infection

unlikely; > 909%

change from
baseline level

47

93

NR

NR

NR

NR

81

NR

NR

(cohtrol)

5.7 (PCT),
73
(control)

15.5 (PCT),
173
(control)

59 (PCT), 79
(control)

NA
NA

12.3 (PCT),
135

(control)

6.6 (PCT),
83
(control)

11.7 (PCT),
13.0

(control)

24.0 (PCT),
310

(control)

15.9 (PCT),
144

(control)

10.2 (PCT),
10.0
(control)

16.3 (PCT),
88
(control)

15.5 (PCT),
177

(control)

9.0 (PCT), 9.7
(control)

75 (PCT),
105

(control)

7.5 (PCT),
26.5
(control)

16.4 (PCT),
16.7

(control)

6.2 (PCT), 6.7
(control)

(control)
219% (PCT),

209%

(control)

209% (PCT),
259%%
(control)

2% (PCT),
109
(control)

26% (PCT),
26%

(control)

229 (PCT),
219%
(control)

17% (PCT),
13%
(control)

21% (PCT),
20%
(control)

21% (PCT),
23%

(control)

119% (PCT),
8%
(control)

AB = antibiotic, NA = not applicable, NR = not reported, PCT = procalcitonin.

Tablel, Crit Care Med. 2017 Dec 21 PMID: 29271844
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Data analysis

=" Primary endpoints

v 30HEIDIETE S
v 308D EELEEE
(7AO0—EEIA30BEEKRFHDEE >
Bl COE@AEEET IR TEAIBERICEDUNTEEM)



Data analysis (primary endpoints)

" AEKMOESE

v’ Primary care
“Te=“, “ABRY, or “EHHEDFEIE or 30H AR DF/ubF(ZHE
ROEF, 1B8E, HHLELHE

o

v ER, — %R L
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Data analysis

= Secondary endpoints
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Individual patient data analysis
Aggregate data analysisIZDUVT

* |ndividual patient data (IPD) analysis (AREEX D F %)
AITF)OZADIDDIA—ILREREAV A —R
WREGDRBIZBITHIEANZEDET—3FHELT,
BENBRDEEGEZITD
FEIERERICEHEDWNTHEETES

= Aggregate data (AD) analysis
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DEFIIEIE (Aggregate Data; AD) %, WUIL#HETFE
ICE->THREL, FHUMGTEEIRDEEZITD

HETEIE (2014) 5 62 & % 2 B 313-328



Data analysis

= |ndividual patient data analysis
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Results



Figure 1

990 records identified through database searching
of Cochrane Central Register of Controlled Trials,

MEDLINE, and Embase

—

919 records excluded based on review of
titles and abstracts

h 4

71 articles assessed for eligibility

39 articles excluded
1 did not use procalcitonin
2 reviews
P 2 paediatric studies
2 editorials
26 non-randomised trials
6 duplicate publications
A 4
32 RCTs included in aggregate data analysis
(9909 participants)
4 datasets not received
— 2 datasets with no identifiable respiratory
infection patients
g h 4

l 26 RCTS Included in final patient data analysis
(6708 participants with acute respiratory

infections)

26 MDRCTAH
Hnrf-




Table 1 (2#R)

E

E}l:lj'c' ﬁb%

T RIK B

PCTMcutoff{B7L & *

Country Setting, type of trial Clinical diagnosis Type of procalcitonin algorithm and procalcitonin cutoffs used

Bloos et al Germany ICU, multicentre Severe sepsis or septic shock Discontinuation at day 4, 7, and 10; recommendation against antibiotic:

(2016)" <1.0 pg/L or >50% drop to previous value

Bovadma etal France ICU, multicentre Suspected bacterial infections during ICU stay Initiation and duration; recommendation against antibiotic: <0.5 pg/L

(2010)* without prior antibiotic (<24 h) (<0-25 pg/L); recommendation for antibiotic: >0.5 pg/L (>1-0 pg/L)

Brancheetal USA ED, medical ward, single centre  Lower acute respiratory infection Initiation and duration; recommendation against antibiotic: <0.25 pg/L

(2015)" (<0-1 pg/L); recommendation for antibiotic: >0.25 pg/L (>0-5 pg/L)

Briel etal (2008)* Switzerland Primary care, multicentre Upper and lower acute respiratory infection Initiation and duration; recommendation against antibiotic: <0-25 pg/L
(<0-1 pg/L); recommendation for antibiotic:>0-25 pg/L (>0-5 pg/L)

Burkhardt et al Germany Primary care, multicentre Upper and lower acute respiratory infection Initiation; recommendation against antibiotic: <0-25 pg/L;

(2010)7 recommendation for antibiotic: >0-25 pg/L

Christ-Crainetal  Switzerland ED, single centre Lower acute respiratory infection with x-ray Initiation; recommendation against antibiotic: <0-25 pg/L (<0-1 pg/L);

(2004)* confirmation recommendation for antibiotic: >0-25 pg/L (>0-5 pg/L)

Christ-Crainetal Switzerland ED, medical ward, single centre  Community-acquired pneumoniawith x-ray Initiation and duration; recommendation against antibiotic: <0-25 pg/L

(2006) confirmation (<0-1 pg/L); recommendation for antibiotic: >0.25 pg/L (>0-5 pg/L)

Cortietal Denmark ED, single centre Acute exacerbation of COPD Initiation and duration; recommendation against antibiotic <0-25 pg/L

(2016)= (0-15 pg/L)/80% decrease, recommendation for antibiotic >0-25 pg/L

de Jong et al Netherlands ICU, multicentre Critically ill patients with presumed infection Duration; recommendation against antibiotic: <0.5 pg/L or>80% drop

(2016)°

Deliberatoetal  Brazil ICU, single centre Septic patients with proven bacterial infection ~ Duration; recommendation against antibiotic: <0-5 pg/L or>90% drop

(2013)*

Hochreiteretal ~ Germany Surgical ICU, single centre Suspected bacterial infections and >1 systemic ~ Duration; recommendation against antibiotic: <1 pg/L or>65% drop over

(2009)" inflammatory response syndrome criteria 3 days

Kristoffersen etal Denmark ED, medical ward, multicentre  Lower acute respiratory infection withoutx-ray  Initiation and duration; recommendation against antibiotic: <0-25 pg/L;

(2009)™ confirmation recommendation for antibiotic: >0-25 pg/L (>0.5 pg/L)

Layios et al Belgium ICU, single centre Suspected infection Initiation; recommendation against antibiotic: <0-5 pg/L (<0-25 pg/L);

(2012)* recommendation for antibiotic: >0-5 pg/L (>1-0 pg/L)

*FEENIN D BUE

E D cutoffiE




Table 1 (2#R)

Longetal
(2009)*

Longetal
(2012)*
Longetal
(2014)7
Maravic-Stojkovic
etal (2011)*
Nobre et al
(2008)”
Oliveira etal
(2013)*
Schroeder et al
(2009)*
Schuetz et al
(2009)*
Shehabi et al
(2014)®
Stolzetal
(2007)*
Stolz et al
(2009)*
Verduri et al
(2015)*

Wangetal
(2016)*

E

China

China

China

Serbia

Switzerland

Brazil

Germany

Switzerland

Australia

Switzerland

Switzerland,

USA
Italy

China

E}l: vl | = %
ED, outpatients, single centre
ED, outpatients, single centre
ED, single centre
ICU surgical, single centre
ICU, single centre
ICU, two-centre
Surgical ICU, single centre
ED, medical ward, multicentre
ICU, multicentre
ED, medical ward, single centre
ICU, multicentre

ED, medical ward, multicentre

ICU, single centre

*FEINAN D ZE -

TR B

Community-acquired pneumonia with x-ray
confirmation

Community-acquired pneumonia with x-ray
confirmation

Severe acute exacerbation of asthma
Infection after open heart surgery
Suspected severe sepsis or septic shock
Severe sepsis or septic shock

Severe sepsis after abdominal surgery
Lower acute respiratory infection withx-ray
confirmation

Suspected sepsis, undifferentiated infections
Exacerbated COPD

Ventilator-associated pneumonia when
intubated for>48 h

Acute exacerbation of COPD

Acute exacerbation of COPD

RIFRDHELE LT HT-F

PCTMcutoff{B7L & *

Initiation and duration; recommendation against antibiotic: <0-25 pg/L;
recommendation for antibiotic: >0-25 pg/L

Initiation and duration; recommendation against antibiotic: <0-25 pg/L;
recommendation for antibiotic: >0-25 pg/L

Initiation; recommendation against antibiotic: <0-25 pg/L (<0-1 pg/L);
recommendation for antibiotic: >0-25 pg/L

Initiation; recommendation for antibiotic: >0-5 pg/L

Duration; recommendation against antibiotic: <0-5 pg/L (<0-25 pg/L) or
>90% drop; recommendation for antibiotic: >0-5 pg/L (>1-0 pg/L)

Discontinuation; initial <1-0 pg/L: recommendation against antibiotic:
0-1 pug/L at day 4; initial >1-0 pg/L: recommendation against: >90% drop
Duration; recommendation against antibiotic: <1 pg/L or >65% drop over
3days

Initiation and duration; recommendation against antibiotic: <0-25 pg/L
(<01 pg/L); recommendation for antibiotic: >0-25 pg/L (>0-5 pg/L)

Duration; recommendation against antibiotic: <0-25 pg/L (<0-1 pg/L) or
>90% drop

Initiation and duration; recommendation against antibiotic: <0-25 pg/L
(<0-1 pg/L); recommendation for antibiotic: >0-25 pg/L (>0-5 pg/L)

Duration; recommendation against antibiotic: <0-5 pg/L (<0-25 pg/L) or
>80% drop; recommendation for antibiotic: >0-5 pg/L (>1-0 pg/L)

Initiation; recommendation against antibiotic:<0-1 pg/L;
recommendation for antibiotic: >0-25 pg/L

All patients had initial procalcitonin <0-1 pg/L; antibiotic-group treated with
antibiotic for at least 3 days, control group no antibiotic in the first 10 days

E D cutoffiE




Table 1M FEEH (appendixtHZHT)

s DRFEMNSDT—E— (25BIZEStrial BT
A—RALSYT, RNILX—, TFVIL(2), RE4), ToI—9(2), TR, FA4Y

(4), 413)7, 755, BILET, R4 X(7), kEH(2)

* Trials®)AER:

ICU 13 (n=3253), ERENELFHR 11 (n=2447), Primary care 2

(n=1008)

= PILOYRXLA~NDESFE:44-100% (appendix p3)

= TrialsM& :F~ (appendix p6)

» SFAICELTIE, [FEAE DtrialsTERE

R1E

» FEBROFEMICOLTIE, E5DtrialsTHY

» HER/ANAT X BHSE/ N\ AT X735 L (appendix p7)



Table 2 B EH D EBIEFHR

Control Procalcitonin -y
(n=3372) group (n=3336) m M i{j E #60 ﬁ I ﬁ
N -
E%’ﬁ’ 'li %lj Age, years 61.2(18-4) 60-7 (18-8) :F Tj T H J 1
Sex
Men 1910(57%) 1898 (57%)
' \
AJ% 2 Al:. Women 1462 (43%)  1438(43%) u % |$ 5 7 %
% ,,_,\ Cinical setting

. Primary care 501 (15%) 507 (15%)
(CI In |Ca| Settl ng) Emergency department 1638 (49%)  1615(48%)

—— o e » FBEM-EDEICU THIS84 %

Total upper acute respiratory 280 (8%) 292 (9%)

infection = bl =
Common cold 156 (5%) 149 (4%) n *)J 9? H# E? I*J? 0) Ij;_l ER .
Rhino-sinusitis, otitis 67 (2%) 73(2%)

Pharyngitis, tonsillitis 46 (1%) 61(2%) J: )( | IL.\ %J ( %,J 10 %
Total lower acute respiratory 3092(92%) 3044 (91%)
et -F ; 3 IER R g jLJ ( %,J 90 %

Community-acquired pneumonia 1468 (44%) 1442 (43%)

Hospital-acquired pneumonia 262 (8%) 243 (7%)

Ventilator-associated pneumonia 186 (6%) 194 (6%)

A . ) : m -é_ /j'l' .
cute bronchitis 287 (9%) 257 (8%) | ] G "_,\ l:l .

Exacerbation of COPD 631(19%) 621 (19%) '

Exacerbation of asthma 127 (4%) 143 (4%) | | | q:l Hl-'ﬁ % %’\J 40 %

Other lower acute respiratory 131 (4%) 144 (4%)

infection COPDIL.\ |$iE VTR (%,J 20 %

Procalcitonin dose on enrolment

Data available 2590 (77%)  3171(95%) HAP ( ﬁq{] 8 %)

<01 pg/‘. 921 (36%) 981 (31%)
01025 pg/L 521(20%) 608 (19%) VAP ( ﬁ;{J 6% )
>0.25-05 g/l 08(12%)  383(12%)
»0.5-2-0 pgﬂ. 358 (14%) 520 (16%)
>2-0 ug/L 482 (19%) 679 (21%)

Data are mean (SD) or n (%). ICU=intensive care unit. COPD=chronic obstructive
pulmonary disease.

Table 2: Baseline characteristics of induded patients




Table 2 BE D EER’

TR

Control Procalcitonin
(n=3372) group (n=3336) 2% fi H# 1
|
Age,years 61.2(184) 60.7(188) 52 UPKHS d) P CT IE
Sex :E|¥ . 0 < :EI ==
Men 1910 (57%) 1898 (57%) P CT%J - 9 5 /0 —C » l ;E
Women 1462(43%) 1438 (43%) . — =EI¥ . (o) =3[ [—]
. O hO—)LEE:77 % THIE
Primary care 501(15%) 507 (15%)
Emergency department 1638 (49%)  1615(48%) =
N 7]
e e 4o <0.1 ug/L H'E= % (30 %iB)
mary diagnosis
Total upper acute respiratory 280 (8%) 292 (9%)
infection
Common cold 156 (5%) 149 (4%)
Rhino-sinusitis, otitis 67 (2%) 73(2%)
Pharyngitis, tonsillitis 46 (1%) 61(2%)
Total lower acute respiratory 3092(92%) 3044 (91%) 1 0 0 2%
infection = ﬁi H% 0)
Community-acquired pneumonia 1468 (44%) 1442 (43%) P CT{IE ( u g / L)
Hospital-acquired pneumonia 262 (8%) 243 (7%) 80 — I
Ventilator-associated pneumonia 186 (6%) 194 (6%)
Acute bronchitis 287 (9%) 257 (8%) - - -> 2
Exacerbation of COPD 631(19%) 621(19%) 6 0
Exacerbation of asthma 127 (4%) 143 (4%) “>0.5-2.0
Other lower acute respiratory 131(4%) 144 (4%)
infection >025'05
SEEFD 20— -
t lable 2590(77%)  3171(95%)
| ] -
P CTﬁE 921(36%) 981 (31%) O : 1 O * 2 5
01-0-25ug/L 521(20%) 608 (19%) 2 0
»0.25-05 pg/L 308(12%)  383(12%) “<0.1
e sam  sooen . -
>2-0 ug/L 482 (19%) 679 (21%) 0 : |
Data are mean (SD) or n (%). ICU=intensive care unit. COPD=chronic obstructive
Table 2: Baseline characteristics of induded patients




Table 3 (3R¥%) :
Individual patient data analysis [Zd&%endpointsD a2

avkA—)LEE PCTHARTAER (PCTEE)

Control (n=3372) Procalcitonin group Adjusted OR (95% Cl)*, p value Pinteraction
(n=3336)
Overall
30-day mortality 336 (10%) 286 (9%) I 0-83 (0-7to 0-99), p=0-037 I
Treatment failure 841 (25%) 768 (23%) 0-90 (0-80to0 1-01), p=0-068
Length of ICU stay, days 13-3(16-0) 13-7(17-2) 0-39 (-0-81t0 1:58), p=0-524
Length of hospital stay, days 13-7 (20-6) 13-4 (18-4) -0-19 (-0-96 to 0-58), p=0-626
Antibiotic-related side-effects 336/1521 (22%) 247/1513 (16%) I 0-68 (0-57 to 0-82), p<0-0001 I

. §Et¢ PCTEET, BEIZEMN = bO—)LEE vsPCTEE=10% vs 9 %)
= AEANE - FEELGL

. |cu,m7(£EHFaEl’¢MxEly& FEELL

» AR KBEIVEMA (6 trialsD & TEEfictT=) :PCTEET, HEEIZIELY



Table3 (3R¥%) Z2EMECLDHKER

Control (n=3372) Procalcitoningroup  Adjusted OR (95% Cl)*, p value Paenction
(n=3336)
Setting-specific outcomes
Primary care Primary care 501 507
30-day mortality 1(<1%) 0(0)
Treatment failure 164 (33%) 159 (31%) 0-96 (073 t0 1-25), p=0-751 0-715
Dayswith restricted activities 89(4-2) 89(41) 0-07 (-0-44 to 0-59), p=0-777
Antibiotic-related side-effects 128/498 (26%) 102/506 (20%) | 0-65 (0-46 t0 0-91), p=0-012 | 0596
Emergency department 25k 1638 1615
30-day mortality 62 (4%) 57 (4%) 0-91(0-63t01:33), p=0-635 0546
Treatment failure 292 (18%) 259 (16%) 0-87 (0.72t01.05), p=0-141 0-807
Length of hospital stay, days 82(105) 81(7:5) -0-14 (-0-73 t0 0-44), p=0-631 0684
Antibiotic-related side-effects 208/1023 (20%) 145/1007 (14%) | 0-66 (0-52 0 0-83), p=0-001 | 0596
Intensive care unit U 1233 1214
30-day mortality 273 (22%) 229 (19%) 0-84 (0-69 t0 1:02), p=0-081 0619
Length of ICU stay, days 14-8 (162) 153 (17-5) 0-56 (-0-82t01.93), p=0-427 0849

Length of hospital stay, days 26-3(26:9) 25-8(23.9) -033(-2:28t01:62), p=0-739 0-641

= Primary care CORRTR(IFHIETELEN>=GETEMN I B TH=1=8)
= 30HfE D mortality: BEZEZENEWNELVSFER TH S D subgroup effectlZ& 5



Table 3(1k#%) HERILDHER

Disease-specific outcomes

Community-acquired pneumonia CAP 1468
30-day mortality 206 (14%)
Treatment failure 385 (26%)
Length of ICU stay, days 105 (10-3)
Length of hospital stay, days 13-3(157)
Antibiotic-related side-effects 186/671 (28%)
Exacerbation of COPD COPD :L,\'ISIE iE =B 631
30-day mortality 24 (4%)
Treatment failure 110 (17%)
Length of hospital stay, days 93(139)
Antibiotic-related side-effects 30/274 (11%)
Acute bronchitis .| 287
30-day mortality RIEREXE 0(0)
Treatment failure 55 (19%)
Length of hospital stay, days 2:6(57)
Antibiotic-related side-effects 54/250 (22%)
Ventilator-associated pneumonia | \/A P 186
30-day mortality 29 (16%)
Treatment failure 51(27%)
Length of ICU stay, days 23-5(20-5)
Length of hospital stay, days 33-8(27-6)

1442

175 (12%)

317 (22%)
11:9 (133)
13:9(16-1)

127/666 (19%)

621
19 (3%)

104 (17%)

8-4(7:2)
29/275 (11%)
257
2 (1%)
52 (20%)
2:2(47)
39/226 (17%)

194
23 (12%)

44 (23%)
21-8(191)
32:0(231)

0-82 (0-66 t0 1.03), p=0-083
078 (0-66 t0 0-93), p=0-005 I

1-45 (0-15t0 275), p=0-029
074 (-0-25t0 1-73), p=0-143
0-62 (0-48t0 0-8), p<0-0001

0-80 (043 t0 1-48), p=0-472

0.94(0710127),p=0704 |

-0-6 (-1-84t0 0-64), p=0-342
093 (0-53t0 1-63), p=0-805

1-11(0-72t0 17), p=0-643 I

-021(-0-9t0 0-48), p=0-556
077 (0-49t0 1.22), p=0-263

0-78 (0-48t0 1:28), p=0-332

-174 (-5:6410217), p=0-383
-2:14 (7-04102.75), p=0-391

» JAERKNE FEAEDRETIIEEZELL (CAPERS)

0958
0-052
0119
0-094
0-227

0-847
0-676
0-658
0198

04
0-97
0-657

0-644
0-522
0-441
0-448



Figure3, Table4, In B ZE{H AHE D3 & +oF HEAR D LB
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Figure 3(AMMEZEMFERAEZEDEE B)FEAEBOHRE
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PCTE¥

» MEEERSE:
PCTEF CHEIZ/DRLY

(86 % vs 70 %)
= [EAHAMRE . PCTEE CHEICIEME
(9.4 days vs 8.0 days)

» REYPCTHTAHEICIEM
(8.1 days vs 5.7 days)

Table 4 ($R#%) Control (n=3372)  Procalcitonin group Adjusted OR or difference (95% Cl),  Piuerction
(n=3336) p value*
Overall
Initiation of antibiotics 2894 (86%) 2351 (70%) 0-27(0-24 to 0-32), p<0-0001
Duration of antibiotics, dayst 94(6-2) 8.0 (65) -1.83 (-2-15to-1.5), p<0-0001
Total exposure of antibiotics, days¥ 81(6-6) 57 (6:6) -2-43 (-2-71to-2-15), p<0-0001

cf., BRE*=NMEERSAMOLT/ EEFEH




Table 4 (3}R¥%): 52

= A=
EI/ 2. sﬁﬁ ﬁ‘b

705N

(clinical setting) &N IME FE AEABLGE

Control (n=3372)  Procalcitonin group Adjusted OR or difference (95% 1),  Pirenctin
(n=3336) p valve*
Setting-specific outcomes
Primary care Primary care | 501 507
Initiation of antibiotics 316 (63%) 116 (23%) 0:13(0-09 to 018), p<0-0001 <0-0001
Duration of antibiotics, dayst 73(25) 70(2:8) [ -052(-107t0004)p=0068 | 0064
Total exposure of antibiotics, dayst 4:6 (41) 1.6(32) -3:02 (-3:45 to-2:58), p<0-0001 0101
Eme.rg.;er'lcy depart.m'en't Py 1638 1615 2
Initiation of antibiotics 1354 (83%) 1119 (69%) 0-49 (0-41t0 0-58), p<0-0001 <0-0001
Duration of antibiotics, dayst 9.8 (54) 73(51) I -2-45(-2-86 to-2.05), p<0-0001 | <0-0001
Total exposure of antibiotics, days} 82(6-2) 52(54) -3:02 (-3-41t0-2-62), p<0-0001 <0-0001
Intensive care unit 1233 1214 2
Initiation of antibiotics U 1224 (99%) 1116 (92%) 0:02 (0-01 to 0-05), p<0-0001 <0-0001
Duration of antibiotics, dayst 95(7-4) 8-8(7-8) I -1.23 (-1:82 to -0-65), p<0-0001 I <0-0001
Total exposure of antibiotics, days¥ 95(7-4) 81(79) -1.44 (-1-99 to-0-88), p<0-0001 <0-0001
= Primary care A9} TD 2 E R Re

RETIE, BE

ElZEfEInt-



Table 4 (}r¥#%) . EEZ

Disease-specific outcomes

Community-acquired pneumonia | CAP 1468
Initiation of antibiotics 1455 (99%)
Duration of antibiotics, dayst 105(6-2)
Total exposure of antibiotics, days¥ 104(62)

Exacerbation of COPD | cOpPD/A& {4 1 2E b3l
Initiation of antibiotics 453 (72%)
Duration of antibiotics, dayst 7-4(53)
Total exposure of antibiotics, dayst 53(5-6)

Acute bronchitis e e 287
Initiation of antibiotics 189 (66%)
Duration of antibiotics, dayst 7-1(3-0)
Total exposure of antibiotics, days$ 47(42)

Ventilator-associated pneumonia | y/a p 186
Initiation of antibiotics 186 (100%)
Duration of antibiotics, dayst 131(7-9)
Total exposure of antibiotics, dayst 131(7-9)

1442
1340 (93%)
80(57)
75(59
621
266 (43%)
72(67)
31(56)
257
68 (26%)
64(35)
17(33)
194
193 (100%)
108(87)
108(87)

EOMEEFEABDOEEG, ARRELE

0-08 (0-04 to 0-15), p<0-0001
| -245(-287t0-2.02), p<00001 |
-2.94 (338 to-2.5), p<0-0001

029 (0-23 t0 0-36), p<0-0001
[ 1150 to-031), p=0007 |
-2:22 (283 t0-1:6), p<0-0001

| 018(012t0026), p<0-0001 |
-0-35 (-1-15to 0-45), p=0-393
-2.95 (-3:59 to-2:31), p<0-0001
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Figure 2-A EFJ1E4EZ FL V/=(aggregate data) @I L HIE T

A Procakitonin algorithm  Control algorithm  Weight Odds ratio (95% (1)
Events Total fvents Total

Primary care triaks

Briel (2008) 0 m 1 n6 02% 032(0017.98)

Burkhardt (2010) 07 75 Not estimable

Subtotal (95% (1) 507 0 5m 02% e —— 032(0.01-7.98)

Total events 0 1

Heterogeneity. not applicable

Test for overall effect:7-069, p=049

Emergency department trials

Christ Crain (2004) 4 14 3 m o7% o E— 129 (0-28-5.38)

Christ Crain (2006) 1B 1 LIS 3] 34% —_—t 089(045-175)

Stokz (2007) 3w 2 106 0.5% S — 158 (0:26-9.63)

Kristoffersen (2009) 2 103 1 w 03% — 210(019-23.51)

Schuetz (2009) U N 33 688 65% —- 106 (065-1.73)

Long (2009) 0 63 0 64 Not estimable

Long (2011) 0 7 0 7 Not estimable

Tang (2013) 11 713 03% —_— 0350 (0:04-558)

Long (2014) 0 90 0 90 ——— Not estimable

Ogaswan (2014) 5 48 10 48 12% 044 (014-141)

Verduri (2015) 3 88 2 % 05% 155(0:25-9.53)

Branche (2015) 1| 2 W 0.3% 049 (004-5.46)

Corti (2016) 1 &2 2 58 0.3% — 046 (004-520)

Lima (2016) 4 2 3 05% P E— 223(038-13:20)

Subtotal (95% (1) 1892 1913 143% 0.97(0-70-1:36)

Total events 76 79

Heterogeneity: =0, p=0-90

Test for overall effect:7-0-16, p-0-88

Intensive care unit triaks

Nobre (2008) 8 39 8 40 13% 103 (034-3-09)

Stokz (2009) 8 51 n 50 16% —_— 059(0-22-159)

Schroader (2009) 3 1 3 13 0.5% —_— 091 (0-15-558)

Hochreiter (2009) 15 5 B 53 2% 099(043-232)

Bowadma (2010) 65 307 64 314 10-4% —5 105 (073-155)

Maravi Stojoné (2011) 3 102 3 103 0.6% —— 101(0-20-5.13)

Layios (2012) 56 258 5 8 B7% — 104 (0-68-1.58)

Ananne (2013) 7 30 10 8 12% —_— 055(017-172)

Ding (2013) 2 B 20 35 16% — 131(049-348)

Deliberato (2013) 2 Q2 4 39 05% — 044 (008-254)

Olveira (2013) 16 49 15 &5 21% —_— 0497 (041-229)

Shehabi (2014) P 1% 26 198 4% —— 120(068-211)

Najafi (2015) 5 30 1 30 0.8% e p— 130(031-540)

de Jong (2016) 43 761 196 785 27.0% - 073(057-0.93)

Bloos (2016) u 5 149 57 2.6% - 088 (0.68-116)

Wang (2016) 2 9% 5 95 0.6% — 038 (0.07-202)

Subtotal (95% (1) 2617 2616 85.6% | 0.88 (077-1.00)

Total events 530 586

Heterogeneity. F=0%, p=0-89

Test for overall effect:7«1.92, p=0-06

Total (95% ) 5016 5030 100.0% 4 I 089 (0.78-1.01) I

Total events 606 666 r 5

Heterogeneity: F=0%, p=0-98 OAOS 01 !b 200

Test for overal effect: 7+ 1.86, p-0.06

Testorsbgropdi fieom p-o70 Favours procalcitonin algorithm Favours control algerithm

Yal

* PCTEE TR HE

OR 0.89 [95% CI 0.78-1.01]
METZMITHEEELL

c.f.

individual patient data analysis

TIIBEEEDHY

BHEM low (12=0%)



Figure 2-B EfI1ERZT AWV -B Ik LH/a B KME

B Procalcitonin aigorithm  Control algorithm  Welght 0dds ratlo (95% 1)
Pvents Total Events Total

Primary care trials

Briel (2008) R om 68 26 60% 107 (072-159)

Burkhardt (2010) 86 715 % 75 75% 085 (059-121)

Subtotal (95% CI) 507 501 136% 004 (072-122)

Total events 159 164

Heterogenelty: 0%, p-0-40

Test for overall effect: 2« 0-46, p-0-64

Emergency department trials

Christ-Crain (2004) 0 124 8 19 10% —_—t 122(0:46-320)

(hrtst-Crain (2006) % 15 5% 151 38% —_— 053(032-087)

Stolz (2007) 3w 15 106 15% —T 089(040-1.97)

Schuetz (2009) 103 61 130 688 18% — 078 (059-1-03)

Long(2009) 4 8 6 64 06% — 066 (018-2-44)

Kristoffersen (2009) 8 13 6 17 08% _—t 142 (0-47-424)

Long (2011) 8 7 70N 08% _— 119 (041-347)

Tang (2013) 6 12 0 133 09% —_— 059 (021-1-66)

Long (2014) 7 % 9 9 0%% —_—T 076(07-213)

Ogasawara (2014) 2 48 1B 48 12% —_— 056(023-133)

Branche (2015) 3 © 5 05% - 058 (014-249)

Verdur (2015) 19 88 27 9 15% —— 179(0-81-395)

Cort (2016) n & 5 B 15% B — 158 (072346)

Lima (2016) 6 30 4 1 05% _— 169 (042-6:70)

Subtotal (95% C1) 1802 013 4% < 085 (0-69-105)

Total events 257 30

Heterogenelty: F=8%, p-0-37

Test for overall effect:7+153, p0-13

Intensive care unit trials

Nobre (2008) 9 9 4 09% 1403 (036-296)

Schroeder (2009) 3 0 3 13 03% B . S— 091(015-558)

Stolz (2009) 8 5 % 10%  —— 059 (022-159)

Hochrelter (2009) 59 1" 53 13% _ 099(043232)

Bouzdma (2010) 8 307 80 3 75% _t 112(078-160)

Maravic-Stojeovic (2011) o 1w 41 13 30% —f— 098 (056-171)

Laylos (2012) 56 258 53 81 53% o 104 (0-68-158)

Olvera (2013) 19 4 6 45 14% —_ 115 (0:50-2:65)

Ding (2013) n B 20 35 0% . 131(049-348)

Dellberato (2013) 4 @ 5 00N 05% e 072(018-2:88)

Ananne (2013) 7 3 SUN 07% _— 055 (0-7-172)

Shehabl (2014) 6 196 B 18 ™% —_— 095 (0-57-1-57)

Najafi (2015) 5 30 4 30 05% - 130 (031-540)

Biocs (2016) u 5K 49 5y 3% —_— 088 (0-68-116)

deJong (2016) 187 761 Ny 785 185% —e 084(067-106)

Wang (2016) 2% 5 9% 03% - 038 (0:07-202)

Subtotal (95% C1) 267 2616 500% — 002 (0-81-1:05)

Total events 637 8 ¢4

Heterogenelty: F-0%, p-0-98

Test for overall effect: 7128, p«0-20

Total (95% 1) 5016 5030  1000% ‘1 0490 (0-81-0-09)

Totalevents 1053 1143 — - — —

Heterogenelty: 0%, p-0-80 01 02 05 1 2 5 10

Test for overall effect: 2+ 216, p-003 +— g

Test for subgroup differences:I<0%, p-078 Favours procakitonin aigorithm Favours control algorithm

Tl

» PCTEE T AEKLNE

=I[ZIELY
OR 0.90 [95% Cl 0.81-0.99]

c.f.

individual patient data analysis

TIXAEEEGL

EEM low (2=0%)
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Limitations
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Sensitivity analysis | :u.srx_ﬂ *ﬁ- |

Mortality

Main analysis

Control group

p for interaction

patients 6 (10.0% 86 (8.06% 083 (0.710 0:99), p=0=0
_High vs low adherence (<70% or not reporting adherence)

High adherence 82 (4.5%) 75 (4.1%) 0.88 (0.63 to 1.22), p=0.434 0617
Low adherence (< 70% or not reporting) 254 (16.4%) 211 (14.0%) 0.83 (0.67 to 1.02), p=0.073 ’
Allocation concealment
Low risk for allocation concealment bias 305 (10.6%) 250 (8.8%) 0.8 (0.67 to 0.97), p=0.021 0.229
High risk for allocation concealment bias (or not reported) 31 (6.5%) 36 (7.3%) 1.12 (0.66 to 1.91), p=0.672 ’
Blinded outcome assessment
Blinded outcome assessment 113 (6.5%) 102 (5.9%) 0.85(0.64 to 1.13), p=0.259 0537
No blinded outcome assessment 223 (13.8%) 184 (11.5%) 0.81 (0.65to 1.01), p=0.062 ’
Follow up for mortality
Follow up for mortality 1month 275 (10.7%) 224 (8.9%) 0.81 (0.67 to 0.99), p=0.039 0.325
Follow up for mortality different than 1month 61 (7.6%) 62 (7.6%) 0.94 (0.64 to 1.38), p=0.756 ’

Treatment failure

Main analysis

Control group

PCT group

s P-

p for interaction

All patients 841 (24.9%) 768 (23.0%) 0.9 (0.8 to 1.01), p=0.068

High vs low adherence (<70% or not reporting adherence)

High adherence 419 (23.1%) 381(21.0%) 0.89(0.76 to 1.04), p=0.148 0.752
Low adherence (< 70% or not reporting) 422 (27 1%) 387 (255%) 0.92(0.77 to 1.08), p=0.301 )
Allocation concealment

Low risk for allocation concealment bias 776 (26.8%) 699 (246%) 0.89(0.79to 1.01), p=0.069 0.486
High risk for allocation concealment bias (or not reporting) 65 (13.6%) 69 (13.8%) 099 (0.68 to 1.44), p=0.939 ’
Blinded outcome assessment

Blinded outcome assessment 412 (23.5%) 367 (21.1%) 0.88 (0.75t0 1.03), p=0.117 0.574
No blinded outcome assessment 429 (26.5%) 401 (251%) 094 (0.79to 1.11), p=0.438 ’
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