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La juste prescription des
antibiotiques?

e ATB seulement si nécessaires

* ATB seulement le temps nécessaire



Procalcitonine: une aide a la juste prescription des antibiotiques?

PREAMBULE



Modele LPS: inflammation systémique
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Modele LPS: inflammation systémique

Linscheid et al. Endocrinology 2003



Diaghostic précoce de l'infection grave:
PCT en réanimation
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83% 85% 85% 83%

Gibot, Charles et al Am J Respir Crit Care Med 2012



La réponse inflammatoire
peut varier d’une situation a |'autre...



ATB SEULEMENT SI NECESSAIRES



Antibiothérapie:
quel rapport bénéfices-risques?
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Frapper tot: des les urgences!
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Frapper tot: des les urgences!

Tabhle 2. Associations of Demographic, Clinical, and Process Variables With Prolonged Length of Stay (pL0S)*

Odds Ratio (95% Confidence Interval)
Patients With pLOS Patients Without pLOS

Variable (n = 136) (n = 473) Univariate Multivariate
Demographic
Age, mean £ SD, y 74 £16.9 65+19.4 1.28 (1.15-1.44)t% 1.28 (1.12-1.46)t¢
Sex, % male 46 45 1.01 (0.69-1.48) e
Ethnicity, % white 62 38 1.49(1.02-2.19)§ 1.39(0.91-2.12)
Admit site, % SNF 21 15 1.51(0.93-2.44) e
Payer, % Medicaid/self-pay 52 49 1.19(0.81-1.74) 0.75 (0.48-1.16)
Clinical
COPD, % 31 25 1.38 (0.91-2.08) 0.69 (0.42-1.15)
Other comorbid illness, % 74 53 2.39 (1.57-3.65)1 2.64 (1.55-4.49)1
WRBC at admission, mean + SD, >10%/uL 13+65 12+58 1.08 (0.93-1.26)|] 1.16 (0.98-1.38)|]
RR at admission, mean + SO, beats/min 2357 2675 1.28 [1 11-1 43] \l 1.23 (1.04-1.45)|11
B i o 0 O O

Battleman et al, Arch Intern Med 2002



Définitions du sepsis ( & 2001)



Feature Articles

An evaluation of the diagnostic accuracy of the 1991 American
College of Chest Physicians/Society of Critical Care Medicine and the
2001 Society of Critical Care Medicine/European Society of Intensive
Care Medicine/American College of Chest Physicians/American
Thoracic Society/Surgical Infection Society sepsis definition*

Huifang Zhao, MD, PhD; Stephen 0. Heard, MD; Marie T. Mullen, MD; Sybil Crawford, PhD; Robert J. Goldberg, PhD;
Gyorgy Frendl, MD, PhD; Craig M. Lilly, MD

| s ' NO
Meets SIRS Crit ]
eets riteria

Sepsis not present

2001 Definition

1991 Definition

Area Under Receiver

Area Under Receiver . ity (%) Specificity (%) Operating Characteristic
Specificity (%) Operating Characteristic Sensitivity .
- o Sensitivity (%) §f Speciiic 58.3 0.77
Characteristics 96.9 . 0.699¢
94.6 S (())?771% 81.1 22% 0.640¢
Unit stay level, 77 e 0.655 S
?irr?lz V\Zlirrlxd(())\lv\i level:® assume 87.2 : -
sepsis diagnosis valid for 0,648 93.2 35.8
2 days 90.8 38.9 :

Time window level:? assume
sepsis diagnosis valid for

5 days

| Severe Sepsis ‘ | Septic Shock l

Zhao et al. Crit Care Med 2012



Prédiction du sepsis bactérien...

Test and cutoff

Sensitivity (95% ClI)

Specificity (95% Cl)

PPV (95% CI)

NPV (95% ClI)

PCT
>0.1 pg/l

0.90 (0.85-0.94)

0.32 (0.22-0.43)

0.74 (0.68-0.80)

0.60 (0.47-0.74)

=>0.2 pg/l

0.77 (0.70-0.82)*

0.59 (0.48-0.70

0.80 (0.74—-0.86)

0.54 (0.43-0.64)"

>0.5 pg/I
=2 ng/l
=5 ng/l

0.63 (0.55-0.70)

0.36 (0.30-0.44

0.79 (0.68-0.87
0.93

0.87 (0.80-0.92)

0.97

0.49 (0.40-0.58

0.37 (0.30-0.44

Emergency physician

( )
0.23 (0.17-0.30)
( )

0.85 (0.79-0.90

)
)

(0.85-0.97)
0.99 (0.93-1.00)
0.57 (0.45-0.67)

(
(

0.92 (0.83-0.97)
(0.87-0.99)
( )

0.81 (0.75-0.86

( )
( )
0.40 (0.33-0.47)
( )
( )

0.63 (0.51-0.74

Hausfater P et al. Crit Care 2007




Prédiction du sepsis bactérien...

Urgences



Sensitivity

0.8+

0.6

0.44

0.2+

AUC (95%

PCT cutoff
value, ug/l

00

Multivariate OR  P-value R?
(95% ClI)
0.145

24 (1.5 to 3.8) <0.001
2.1 (1.3 to0 3.3) 0.001
1.8 (09 to 3.5) 0.093
1.7 (1.1 to 2.7) 0.015
1.6 (

1.0 to 2.7)

18 2a5) <0.001

Claessens YE et al. Crit Care 2009



Infections respiratoires basses:
prédire I'infection parenchymateuse
& |'étiologie bacteérienne...



« Signes et Symptomes »:

valeurs diagnostiques aux urgences...

Sensitivity % Specificity % PPV % NPV %

x (y, 2) x (y, 2) x (y; 2) x (v, 2)
Cough 94 (93, 94) 6 (6,7) 27 (64, 13) 71 (31, 88)
Sputum production 75 (71, 71) 34 (33,31) 29 (66, 14) 76 (38, 88)
Discoloured sputum 44 (45, 41) 62 (61, 57) 29 (67, 13) 74 (38, 93)
Dyspnea 66 (63, 69) 27 (26, 33) 25 (61, 14) 68 (28, 88)
Crackles 69 (43, 72) 74 (76, 69) 51 (76, 26) 87 (42, 94)
Infiltrate 97 (54, 100) 86 (87, 70) 73 (88, 34) 99 (51, 100)
Sa0; <90% 19 (17, 18) 91 (91, 87) 43 (77, 18) 75 (38, 88)

Muller et al. BMC Infect Dis 2007
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'« Sighes et Symptomes »:
urs diagnostiques en méd. G@k...

Pneumonia (prior probability = 13.2%)

n % OR (95% Cl)
Symptoms
Age 65 years or older 70 28.8 1.3 (0.6-3.0)
Recent cough <2 days 11 5.1 3.8 (1.0-13.8)¢
Dry cough? 58 23.9 2.2 (1.04.7)
T33 5.7 TZ(Ub6-2.6)
Dyspnoea 188 77.4 0.7 (0.3-1.6)
Thoracic pain 145 59.7 1.3 (0.6-2.9)
Fever® 85 35.0 1.8 (0.8-3.8)
Chills® 122 50.2 2.4 (1.1-5.4)4
Confusion 8 3.3 4.3 (1.0-18.8)°
Nausea?® 39 16.0 2.9 (1.2-8.8)4
Diarrhoea? 19 7.8 3.5 (1.2-10.0)¢
SHoRmg BT 333 U8 (0.3-T1.7)
Smoking in the past 150 61.7 1.0 (0.5-2.2)
Co-morbidity
Asthma 47 19.3 1.2 (0.5-3.0)
COPD 32 13.2 1.3 (0.4-3.6)
Physical signs
General impression: moderate/severe illness? 65 26.7 28 (1.3-6.1)¢
Respiration rate >20/min. 9 3.7 0.8 (0.1-6.8)
Percussion dullness 11 4.5 -
Auscultation abnormality 204 84.0 2.0 (0.6-6.9) 2
Bronchial breathing 64 26.3 1.4 (0.7-3.4)
Crackles 50 20.6 1.5 (0.7-3.7)
Temperature >38°C? 58 23.9 2.5 (1.2-5.5)
Clinical diagnosis of pneumonia 21 8.6 1.6 (0.5-5.2)

a\fariable selected for multiple logistic regression analysis. "Number rounded to 1.0, but in reality less than 1
axillary temperature >38.5°C and measured less than 24 hours previously. 9Statistically significant (P<0.05).

Hopstaken et al. Br J Gen Pract 2003



« Signes et Symptomes »:
valeurs diagnostiques en méd. G?le...

100 ;

80 1

60 -

SS
AUC 0.70

Sensitivity (%)

20 4 1]

0.0

EIU 4ID EID E;D
1 - Specificity (%)

Hopstaken et al. Br J Gen Pract 2003



IRB: étiologies non bactériennes

[ ]

Fransen and Wolontis [93] 18 8.0 30 30 30 200 120
Graffelman et dl. [94] 145 6.2 9.0 2l 9.0 1.3 390 303
Holm et dl. [95] 364 6 4 I <| 3 <| Iz 10
Hopstaken et al. [96] 147 29 13.8 29

Macfarlane et al. [97] 206 300 8. 2 1.0 0.5 05 8.0 50
Macfarlane et dl. [98] 316 7.1 98 22 13 174 193 1.3
Shaw and Fry [99] 40 6.0 14.0 10.0 50 30 0 1.0 11.0
Range 3-30 3-14 -3 1-10 0.5-9 0-3 0-0.5 6-61 4-30

SP, Streptococcus pneumoniae; HI, Haemophilus influenzae; LP, Legionella pneumophila; MC, Moraxella catarrhalis; SA, Staphylocaccus aureus; GNEB, Gram-negative bacill; MP, Myco-
plasma pneumoniae; CS, Chlamydia species (all); CPne, Chlamydophila pneumoniae; CPsi, Chlamydophila psittaci; CB, Coxiella burnetii

Woodhead et al. Clin Microbiol Infect 2011



IRB: initiation ATB
PCT-guidée...

Evaluation at time of admission

PCT result <0.10 pg/L <0.25 ug/L >0.25 pg/L >0.50 pg/L
Recommendation Strongly Discouraged Encouraged Strongly
regarding use of Abx__ discouraged encouraged
Overruling Consider use of antibiotics if patients are clinically

the algorithm unstable, have strong evidence of pneumonia,

are at high risk (ie, COPD GOLD llI-IV),
or need hospitalization

Follow-up/other Follow-up only needed if no symptom Clinical reevaluation as appropriate
comments resolution after 1 to 2 days; if clinical

situation is not improving; consider Abx

if PCT level increases to >0.25 pg/L

Christ-Crain M et al. Lancet 2004




Antibiotic prescriptions (%)

100-

IRB: initiation ATB
PCT-guidée aux urgences...

O Standard group

p=0-03
45/45

CAP

p<0-0001

38/42 27/31

11/29

B Procalcitonin group

p=0-003 p=0-003 p<0-0001
9/9
2/3
16/31
4/28 2/15
B e [
Bronchitis  Asthma Others

Christ-Crain M et al. Lancet 2004



IRB: initiation ATB
PCT-guidée en méd. G?e...

~~tiant assignment to

B GP ‘

T Tt 0.331
y 4, 0+2
beh SSment With RT| :Use ——— Y P \‘:\ 2t47 4 9+525 0.94¢
Hose 3 during go, >YMPtoms [ /N _/{/43-5& A\ 0.066
OSP’talisatio,, W-up — 10§ — g " ‘(27,6) ~Y (45-0) 13
Ortaljty, (39.3) 67 (28 1) (35.7) 0.296
63 (22.9) %2 (38.5) 4 0 243) 0298 1
1 54 (22¢) 0 (44 1oop -9
0 1 7 @5.)

0.917

v

14-day follow-up

v

28-day follow-up

Burkhardt et al. EurRespir J 2010



L I T
Exacerbation BPCO: ATB?

Tableau 9 : Exacerbations de BPCO : Indications et choix de I'antibiothérapie

Stade clinique de gravité de la BPCO Indications a Choix de

évalué en dehors de toute exacerbation I’antibiothérapie I’antibiothérapie
En absence d’EFR Résultats EFR
connus connus
Absence de dyspnée VEMS > 50% Pas d’antibiotique

Mise au point 2010



Antibiotic courses

IRB (EABPCO): initiation ATB
PCT-guidée chez les patients hospitalisés...

1204
1104
1004
90+
80+
O
G0~
504
404
30+
204
101

I
v
/

/

T B

short-term follow-up

f

/’
{

#
[
‘ /
/

¥
¥

N
vi |

=
long-term follow-up

/

B Procalcitonin group
[} Standard-therapy group

% % P< 0.001

Stolz et al. Chest 2007



probability of freedom fro

06

0.4

0.2

0.0

IRB (EABPCO): initiation ATB
PCT-guidée chez les patients hospitalisés...

~——

— Procalcitonin group
—— Standard-therapy group

: 1 l | 1 i
30 60 90 120 150 180

time (days)

FEV1 % predicted

40—

35+

Standard-therapy

N=30

p=0.297

N=61

Procalcitonin-group

T T T
Admission Short-term Long-term
follow-up follow-up

Stolz et al. Chest 2007



Procalcitonin ng/ml Log

IRB (EABPCO): initiation ATB
PCT-guidée chez les patients hospitalisés...

0,50=

0,00=

-0,50=

=1,00=

-Z2,00=

.
T

1
PCT
J {0094 0,098 0,11
\1\“12 : = Hﬁfml [ ,il
I\‘ !/
- - - :,/
L .~thonisen Type |
T\
T uvinsen Type |l
__//\ /\ =/!%‘\__1\(_A\nthonisen Type llI
N -

T
Procalcitonin group

I
Standard group

R 4
\/

Stolz et al. Chest 2007



Impact ATB chez patients hospitalisés
pour dyspnée A selon PCT

£ o Nt o) l o LY S e
= © o N d Q
E N \:;:::;;1 : __/: treated ...
P
35 _ TS fi 3
all AHF patients, PCT > | | PCT <0.05 ng/mlL,
@ n=55ﬂ, p=ﬂ533 M ) P~ \ © I'I|=112. P-‘rﬂ.ﬂdﬁ
‘:’l . [, T T 1 D #}/- \ ) : h i - 1 D - F T = |
0 30 60 a0 0 30 7 B0 \ i/ D\ / 30 60 80 0 30 60 a0
Days Days | 4 Y Days Days
 J : - -

Maisel et al. Eur J Heart Fail 2012



Initiation ATB & PCT: conclusions

e Détection précoce sepsis bactérien (Se)

e Valeurs seuil:
— Basses (médecine G & urgences)
— Détection retentissement systémique
— Associé a une étiologie bactérienne

* IRB:
— Approche pragmatique et individuelle
— Inocuité démarche
— Réduction exposition aux ATB (études d’impact)



ATB SEULEMENT LE TEMPS
NECESSAIRE






Cinétique PCT
& adéquation de I'antibiothérapie

inapppropriate

ropriate

Odds ratio Variable type % confidence interval P value

Gram staining (positive) 2.61 Dichotomous 1.13to 6.03 0.02

APCT D2-D3 10.29 Continuous 1.66 to 63.9 0.01

Charles et al. Crit Care 2009




IRB (PAC): ATB PCT-guidée
chez les patients hospitalisés...







IRB (PAC): ATB PCT-guidée chez les
patients hospitalisés...

404 Clinical diagnosis of CAP ‘

A 4

102 Excluded
- 75 Did not meet inclusion criteria
- 37 Immunocompromised
- 3 Active tuberculosis
-1 Cystic fibrosis
-17 HAP
- 17 Infiltrate not confirmed by
radiologist
- 2 Death before inclusion
- 25 No informed consent

302 Randomized

l

l

151 Assigned to control group ‘ | 151 Assigned to procalcitonin group

v

20 Died
0 Lost to follow-up

131 Completed
follow-up visit
at 6 weeks

|

151 Included in
ITT analyses

_____

18 Died
2 Lost to follow-up

Y

131 Completed
follow-up visit
at 6 weeks

!

151 Included in
ITT analyses

_____

|

T
[

Christ-Crain et al. Am J Resir Crit Care Med 2006
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Patients on Antibiotics (%)

100 ~

IRB (PAC): ATB PCT-guidée
chez les patients hospitalisés...

FA Control group B Procalcitonin group

I A I

AB
started

1

.

> 4d > 6d > 8d >10d

Duration of Antibiotic Therapy (days)

> 14d > 21d

Christ-Crain et al. Am J Resir Crit Care Med 2006



20

P<0.001
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IRB (PAC): ATB PCT-guidée
chez les patients hospitalisés...

1825 Patients with lower
y tract infection
for eligibility

respirato
assessed

237 Excluded (not eligible)

1588 Screened

29 Had concomitant infection

25 Were active drug users

45 Had hospital-acquired pneumonia
45 Had severe comorbidity

12 Other

1381 Randomized

687 Randomized to receive antibiotics
based on procalcitonin algorithm

694 Randomized to receive antibiotics

based on standard guidelines

16 Withdrew informed consent
1 Lost to follow-up

33 Died

6 Withdrew informed consent
0 Lost to follow-up

34 Died
|

636 Completed 30-d interview

655 Completed 30-d interview

671 Included in primary analysis
16 Excluded (withdrew informed
consent)

688 Included in primary analysis

6 Excluded (withdrew informed
consent)

"

w"

L3

Schuetz et al. JAMA 2009



All patients (n=1359)
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Antibiotic Therapy, %

BPCT
[ ] Control

| S = 5 F F 3 I R F 3 F = 3§ 8N B |

Community-acquired pneumonia (n=925)

Schuetz et al. JAMA 2009



ATB PCT-guidée (IRB): méta-analyse

F ol
suay vours p CTQI’OUp ddmissiop /

Li et al Antimicrobiol Agent Chemother 2011



ATB PCT-guidée (IRB):
dans la « vraie vie »...

3 centres 10 centres 1 centre

(dont O « ProHosp ») (dont 3 « ProHosp ») (dont O « ProHosp »)
Albrich et al Arch Intern Med 2012



ATB PCT-guidée (IRB): EFFICACITE
dans la « vraie vie »...

@ ProREAL (experienced centers)
90 - B ProHOSP PCT group
[0 ProHOSP control group

80

70

60
50
40
30

fg ]{fT

0 2 4 6 8 10 12 14
Day

Patients Taking Antibiotics, %

Albrich et al Arch Intern Med 2012



ATB PCT-guidée (IRB): COMPLIANCE

dans la « vraie vie »...

Country, treatment site

France, ambulatory
Switzerland, ambulatory

France, hospital

| United States, hospital

Switzerland, hospital
Experience

| Naive

Experienced
Final diagnosis
Influenza

CAP

PD exacerbation
Bronchitis

20

40 60
Compliance, %

80

100

Albrich et al Arch Intern Med 2012



ATB PCT-guidée (IRB): SURETE
dans la « vraie vie »...

Mechanical ventilation
Empyema

30-d Mortality
Recurrences
Rehospitalization

Any 30-d complication®

1.701 (0.372 to 7.786)
0.812 (0.040 to 16.457)
1.044 (0.330 to 3.301)

0.045 (<0.001 to >0.999)
0.830 (0.444 to 1.550)

49
.89
.94
40
.98
.56

interruption

Antibiotic adverse effects?

(
(
(
0.655 (0.246 to 1.748)
(
(
(

0.232 (0.059 to 0.908)

.04

inli

l

lation

Table 4. Safety of Early Discontinuation of Antibiotic
Therapy According to PCT Value After a Decrease

in the PCT Value

Variable Adjusted OR (95% CI)? P Value
In-hospital complications? 1.095 (0.609 to 1.969) .76
In-hospital mortality 1.498 (0.360 to 6.226) .58

(
ICU admission 0.002 (<0.001 to >0.999) 81
Mechanical ventilation 0.192 (<0.001 to >0.999) 99
Empyema <0.001 (<0.001 to >0.999) 91
30-d mortality 0.771 (0.328 to 1.814) .55
Recurrence 0.939 (0.483 to 1.824) .85
Rehospitalization 0.758 (0.097 to 5.951) .79
Any 30-d complication® 0.607 (0.355 to 1.038) .07
— ANTIDIOTIC adVerse efects T.113 (0.500 10 2.212) .76

Albrich et al Arch Intern Med 2012



'étude PRORATA
resultats

100+

90+

80+

70—

60

50

40

30+

Patients receiving antibiotic treatment (%)

20+

104

—— Control group
—— Procalcitonin group

- 2.7 jours

d’antibiotiques

10 20 30
Time (days)

Bouadma et al. Lancet 2010



'étude PRORATA
devenir des patients



Durée ATB & PCT: conclusions

* Algorithme opérationnel dans les IRB

* Nombreuses données:
— RCT
— Nombreux patients inclus
— Médecine générale & hospit.

e Etudes d’impact (IRB):
— Approche pragmatique et individuelle
— Inocuité & faisabilité
— Réduction exposition aux ATB






Diagnostic IRB: méta-analy

Flanders et al 2004 (CRP:11)"7
Melbye et al 1988 (CRP:11)%
Hopstaken et al 2004 (CRP:20)*"
Melbye et al 1992 (CRP:20)%°
Babu et al 1989 (CRP:20)%
Almirall et al 2004 (CRP:33)**
Babu et al 1989 (CRP:35)8
Flanders et al 2004 (CRP:40)"
Almirall et al 2004 (CRP:50)**
Hopstaken et al 2003 (CRP:50)%
Melbye et al 1992 (CRP:50)%°
Melbye et al 1988 (CRP:50)*
Flanders et al 2004 (CRP:100)"”
Almirall et al 2004 (CRP:100)*
Hopstaken et al 2003 (CRP:100)*"
Melbye et al 1992 (CRP:100)%°
Babu et al 1989 (CRP:100)%

Prat et al 2003 (CRP:20)""
Heiskanen et al 2000 (CRP:20)*
Nohynek et al 1995 (CRP:20)*
Korppi et al 1993 (CRP:20)*
Virkki et al 2002 (CRP:40)*
Heiskanen et al 2000 (CRP:40)*
Nohynek et al 1995 (CRP:40)*¢
Korppi et al 1993 (CRP:40)*
Almirall et al 2004 (CRP:50)**
Prat et al 2003 (CRP:60)""
Heiskanen et al 2000 (CRP:60)*
Virkki et al 2002 (CRP:80)%
Nohynek et al 1995 (CRP:80)*6
Korppi et al 1993 (CRP:80)*
Kerttula et al 1987 (CRP:80)*
Almirall et al 2004 (CRP:100)%*
Prat et al 2003 (CRP:100)""
Almirall et al 2004 (CRP:120)%*
Virkki et al 2002 (CRP:120)%
Requejo et al 2003 (CRP:+/-)*2

(@)
|
|
P
——
s
(b)
e
—=—
—e—
—=—
—=—
=
e
—=—
—=—
e
=]
—=—
—a—
=
—a—
——
A
—e—
—=—
—=
0.2 0.4 0.6 0.8 1.0
Sensitivity

0

0.2 0.4 0.6 0.8 1.0
Specificity

se CRP

Van der Meer et al. Bri Med J 2005



sensitivity

PCT vs. CRP (patients hospitalisés

1.0+

0.8

[
[0
1

0.4+

A CRP

o PCT

| |
0.0 0.2 0.4 0.6 0.8 1.0

1 - specificity

Castelli, 2004 - '39_' >
Luzzani, 2003 |  _°° é ____
....... *- ————— -
Geppert, 2003 —_—
Du, 2003 B I S
Ruokonen, 2002 _g'
Tugrut, 2002 T AT o
Harbacth, 2001 ke o
Suprin, 2000 A
Selberg, 2000 "7 S
Muller, 2000 . G
T A ----
Cheval, 2000 —_——
. R EEEEETEEEEEPEE
Aouifi, 2000 ey
Ugarte, 1999 A
Rothenburger, 1999 T ""‘—.:};;
Benoist, 1998 7T Aoty
__Clabhal CRP A CRP OR =543 _95% CI[3.19;9.23]
Global PCT —O— PCT: OR = 14.69, 95% CI [7.12 ; 30.27)
| BEARRALLL B rnﬂ'hl LELERLLLY B L L) lll"q T
0.1 1 10 100 1000 10000
Odds ratio

Uzzan et al. Crit Care Med 2005



PCT vs. CRP: Conclusions

Performances diagnostiques a confirmer (IRB)

Comparaison a la PCT... variable selon
population considérée

Cinétique plus lente a priori
Pas d’étude d’impact



