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Questions ?

Infections chez les sujets agés

* Quelle place des personnes agées dans nos pratiques ?
* Quelles particularités ?
* Quels objectifs de soins ?

ATB et sujets agés

e Un usage particulier des ATB ?
 Modalités d’administration ?
* Focus B-lactamines, Bactrim, Dalbavancine

* Bon usage des ATB ?



Partie 1 : infections et sujet agée

Place des personnes agées dans nos pratiques ?



Vieillissement de la population (en France

Population de la France - Evaluation provisoire au 1¢ janvier 2021
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Patients ages en ville / prescriptions dATB

Prescriptions d’antibiotiques en 2021
par mois et par classe d’ages
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Patients agés a I'hopital

[EIETETTN] Taux d’hospitalisation dans les services de soins de courte durée (MCO)
des établissements de santé par classe d’age en 2020
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g:s,.‘;::i‘:sb{ MCO : Médecine, chirurgie, obstétrique et odontologie.
stim o a 1. Sont exclues les hospitalisations pour grossesse, accouchement et puerpéralité (chapitre XV de la CIM de I'OMS,
10¢ révision).

Note > Le taux d’hospitalisation correspond au nombre de séjours de résidents pour 1 000 habitants, comprenant
les hospitalisations de jour (sauf les séances) et les hospitalisations complétes (au moins une nuitée).

Champ > France entiére (incluant Saint-Martin et Saint-Barthélemy), y compris le SSA.

Sources > ATIH, PMSI-MCO 2020, traitements DREES ; Insee, estimation au 1¢ janvier 2020.




Patients ages — a I'hopital / infection

Chest

Author Manuscript ‘HHS Public Access

Infectious Disease Hospitalizations
United States, 2001 to 2014

TABLE 1]

Infectious Discase HospitalimtionsIAccording to Demographic Group: United States, 2001 to 2014

Mean Annual Age- Percentage of
Mean Annual Crude Adjusted No. of Hospitalizations Hospitalizations With
7 " Hospitalization . a Rate Ratio (95% s In-Hospital Death
No. of Hospitalizations Hospitalization Rate With In-Hospital Death
Ana lyse de b ase de donnée Demographic Group (SE) Rate” (95% CI) (95% CI) o’ (SE) (95% C1)°
nationale (équivalent PI\/ISI) Ovenall 64,070,733 (302,981) 15142(1,5002-1,5283) | 14682 (1.459.9-1.476.4) 2,700,852 (15.853) 422 (4.184225)

Age group, ¥

L <1 3,115,395 (59.078) 5.561.9(5.355.2-5.768.7) 17.10 (16.23-17.98) 6.176 (291) 020 (0.18-0.21)
HOSpIta“SEltIOnS avec 14 2,673,344 (48.052) 1200.9(1,158.6-1.243.2) 3.69(3.51-3.88) 3,692 (198) 0.14 (0.13-0.15)
infection en diagnostic 517 2,445,059 (43.803) 3252(313.8-336.6) Ref 6,903 (325) 0.28 (0.26-0.30)
. . 1844 11,649,148 (73,981) 736.0 (726.9-745.2) 2.26(2.18-2.35) 135,208 (1,675) 116 (1.14-1.18)
principa I 4564 15,628,906 (82.384) 1.461.6 (1,446 5-1.476.7) 449 (4.334.66) 555,151 (4.245) 355 (3.52-3.59)
65-84 20,481,085 (102,854) 4.296.8 (4,254.5-4.339.1) 13.21 (12.73-13.69) 1,269,907 (7,978) 6.21 (6.16-6.25)

8,034,441 (46.238)

11,1361 (11,010.5-11,261.7)

34.24 (32.98-35.50)

723,574(5.319)

9.02 (8.94-9.09)

Kennedy et al. Infectious Disease Hospitalizations: United States, 2001 to 2014

. Chest 2019.
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Quelles particularités diagnostiques ?



Patients ages : presentation clinique atypique ?

EEEe ] Atypical Presentation of Bacteremia in Older

JOURNAL of
MEDICINE &

Patients Is a Risk Factor for Death

Etude prospective ; n=151 ; 4ge moyen 87 ans ; dépendants, polypathologiques

Fievre (T> 38,3°C) 65%
Hypothermie 1%

Frissons 29%
Hypotension 19%

Présentation atypique
(aucun de ces signes) : 21%

100+
s
S == Typical signs
H —— Atypical signs
t 504
[]
<
[
o p<0.0001
b L) T L L 1
0 20 40 60 80 100
Time (days)
Survival, n (%)
Time DO D7 D30 D90
Typical signs 119 (100.0) 112 (94.1) 96 (81.4) 70 (64.8)
Atypical signs  32(100.0) 27(84.4) 22(68.8) 12 (40.0)

Figure 2 Survival according to clinical presentation of bacteremia in 151 patients.
Atypical presentation: absence of temperature >38.3°C or <36°C, absence of chills,
and hypotension. Kaplan-Meier survival curve. P values determined by log rank test.

D =Day;

n =number of patients.

Hyernard et al. The American Journal of Medicine. 1 nov 2019;132(11):1344-1352.e1.



Patients ages : presentation clinique atypique ?

0 ;% E—— Atypical Presentation of Bacteremic Urinary Tract Infection in
S /1a8nOSICES | Ol der Patients: Frequency and Prognostic Impact

Etude rétrospective ; 4ge moyen 85 ans

Patients with

GNB-positive urine
culireyn= = Signes Fonctionnels Urinaires :30%
Diagnostic initial d’infection urinaire :58%

Patients with absent /negative /

positive for another pathogen

blood culture,
n=3750

, Absence de fievre (38,3°C) : 40%
Patients with urine and blood
cultures positive for the same = Facteur de mauvais pronostic
GNB, n=115 " .
(mortalité 90j)

Recurrent bacteremic UTIL, n =3

UTI diagnosis not retained by

the treating physician, n =7

n=105

Figure 1. Flow chart (GNB: Gram negative bacillus; UTI: Urinary tract infection).

Laborde et al. Atypical Presentation of Bacteremic Urinary Tract Infection in Older Patients: Frequency and Prognostic Impact. Diagnostics (Basel). 15 mars 2021;11(3):523.
Komagamine J et al. Prevalence of and factors associated with atypical presentation in bacteremic urinary tract infection. Sci Rep. 25 mars 2022;12:5197.



Patients ages : presentation clinique atypique ?

0 ;% E—— Atypical Presentation of Bacteremic Urinary Tract Infection in
S /1a8nOSICES | Ol der Patients: Frequency and Prognostic Impact

scientific reports

Etude rétrospective ; 4ge moyen 85 ans Prevalence of and factors
associated with atypical
presentation in bacteremic urinary

Patients with

GNB-positive urine

cultures, 7= 3865 SlgneS Fonctionnels Ur"na'res : 30% /, tract |nfeCt|°n
Patients with absent fnegative, Diagnostic initial d’infection urinaire :58% ,
psiv o st patoge Etude observationnelle multicentrique
lood culture, e
n=3750 , A , .
Absence de fievre (38,3°C) : 40% age médian 82 ans
Patients with urine and blood pd
cultures positive for the same = i H / . . . .
( gxﬂwnﬁl FacteIL.Jr,de mauvals pronostic Signes Fonctionnels Urinaires :50%
(mortalite 90j) Diagnostic initial d’infection urinaire :70%
Re-cunfnl hacvleremic [,ﬁ, n=3 // Abse n ce d e fiévre (38’ 3 oc) : 20%
5| UTldiagnosis not retained by P
the treating physician, n =7 -
PSS — Facteurs associés a la présentation atypique
n=105
Variables 0dds ratios (95% CI) Pvalue
Figure 1. Flow chart (GNB: Gram negative bacillus; UTI: Urinary tract infection). Aged 75 years or older 2.16 (1.22-3.83) 0.008
Male sex 1.85 (1.09-3.13) 0.02
) | Dementia 2.19(1.11-4.30) 0.006
Ischemic heart disease 0.43 (0.17-1.06) 0.07
Initial visit from symptom onset <24 h 1.77 (1.07-2.95) 0.03

Laborde et al. Atypical Presentation of Bacteremic Urinary Tract Infection in Older Patients: Frequency and Prognostic Impact. Diagnostics (Basel). 15 mars 2021;11(3):523.
Komagamine J et al. Prevalence of and factors associated with atypical presentation in bacteremic urinary tract infection. Sci Rep. 25 mars 2022;12:5197.
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0 % E—— Atypical Presentation of Bacteremic Urinary Tract Infection in
S /1a8nOSICES | Ol der Patients: Frequency and Prognostic Impact

scientific reports
Prevalence of and factors

Etude rétrospective ; 4ge moyen 85 ans

T associated with atypical
( awmseww ) Risque du sur-diagnostic presentation in bacteremic urinary
NCiltues, 1=3365_A tract infection

Patients with absent /negative /

positive for another pathogen

Etude observationnelle multicentrique
age médian 82 ans

blood culture,

- M
Patients with urine and blood

cultures positive for the same

GNB, n=115 Signes Fonctionnels Urinaires : 50%
| Diagnostic initial d’infection urinaire :70%
| Recurent bacteremic U, n =3 Absence de fiévre (38,3°C) : 20%

| um diagnosis not retained by

the treating physician, n=7

Csm) Risque du sous-diagnostj Facteurs associés a la présentation atypique

Variables 0Odds ratios (95% CI) P value
Figure 1. Flow chart (GNB: Gram negative bacillus; UTI: Urinary tract infection). sy | Aged 75 years or older 2.16 (1.22-3.83) 0.008
Male sex 1.85 (1.09-3.13) 0.02
) | Dementia 2.19(1.11-4.30) 0.006
Ischemic heart disease 0.43 (0.17-1.06) 0.07
Initial visit from symptom onset <24 h 1.77 (1.07-2.95) 0.03

Laborde et al. Atypical Presentation of Bacteremic Urinary Tract Infection in Older Patients: Frequency and Prognostic Impact. Diagnostics (Basel). 15 mars 2021;11(3):523.
Komagamine J et al. Prevalence of and factors associated with atypical presentation in bacteremic urinary tract infection. Sci Rep. 25 mars 2022;12:5197.



Patients ages : presentation clinique atypique ?
Le diagnostic d’infection est toujours aussi difficile

‘Anorexie Présentation clinique
Asthénie
Déclin

e - Typique . _.—"_H’i
t signes typiques 4 54%, ) .|

At\rpique_,-".
14% |

Jarrett @ al, Arch Intern Med 1995
Muathay =t ol Arch Intern Med 1957
Femandez-5abé gt ol Medicine F003

Avec l'autorisation du Pr Claire Roubaud-Baudron (Gériatrie, Bordeaux)
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Marqueurs de I'inflammation

)

/

T Inflammation



Patients ages : présentation paraclinique atypique ?

Marqueurs de I'inflammation

Mois

Albumine
Cardio-vasculaire
@ Fibrinogene

[\ EIELIES
pulmonaires
chroniques

Arthrites /

- .
Inflammation

Electrophorése
Prot. Plasma.

\ Jours

auto immunité Traumatisme, CRP

chirurgie
o Heures
Procalcitonine

inflammatoires

Semaine




Patients ages : présentation paraclinique atypique ?

Inflammageing: chronic inflammation in ageing, cardiovascular

disease, and frailty

Visceral obesity

Visceral fat tissue
infiltrated by B cells,

T cells, and macrophages
(IFNy, CCL2, CCLS5, CXCL9,
and CXCL10)

Mitochondrial
dysfunction ~x

Adipocyte pro-inflammatory

phenotype Oxidative
(IL-1B, IL-6, TNF, stress
and CCL2) NLRP3 inflammasome Eplgen_etlc h "
SChVation alterations C. anggs in gu;
(IL-1B and IL-18) 1 Paracrine A B
MicroRNAs Segzlsiirc?senescence permeability
(miR-126-3p Chronic infections

and miR-21-5p)
Genetic predisposition

SASP (HIV and human CMV)
(LIRN, IL6R, \ // Intrinsic immune
and IL6) -\, Inflammageing <~ celldefects
Fig. 1|. Potential causes of inflammageing.

Cardlovascular Inflammageing
dlseases \

Anaemia
: rorry Type 2 diabetes
Multimorbidity e // \coperin Premtatlytre
mortality

Chronic kidney

disease Osteoporosis

Cancer Dementia
Depression
Physical disability Frailty

Cognitive disability

Fig. 2 |. Inflammageing is a risk factor for multiple chronic diseases.

Ferrucci L, Fabbri E. Nat Rev Cardiol 2018; 15: 505-522.



Patients agés : presentation paraclinique atypique “?

Review Article

C-reactive protein (CRP) measurement in geriatric patients hospitalized
for acute infection¥

Andrea Ticinesi *>*, Fulvio Lauretani *°, Antonio Nouvenne *°, Emanuela Porro ®, Guido Fanelli ¢,

+ a,b

Marcello Maggio *€, Tiziana Meschi

Valeur diagnostigue :
Bonne sensibilité mais spécificité discutée
Nombreuses causes non infectieuses d‘élévation
Etudes contradictoires selon caractéristiques de population, pathogéne, site infectieux...

Valeur pronostigue ?
Elévation de CRP associée a une surmortalité hospitaliere, indépendamment d’une infection
Plutot reflet de l‘inflammation chronique

Ticinesi A et al. European Journal of Internal Medicine. 2017;37:7-12.



Patients agés : presentation paraclinique atypique “?

i THE INTERNATIONAL JOURNAL OF

PETE-BINARESE CLINICAL FRACTICE Intrinsic values of procalcitonin in bacterial bloodstream infections in
Diagnostic value of procalcitonin for bacterial infection people aged 75 years and over: a retrospective study
in elderly patients — a systemic review and meta-analysis

08
n

06

Take home Message

Sensitivity

04

Due to its high NPV, PCT measurement may be useful to quickly
eliminate the diagnosis of bloodstream infection and avoid
inadequate and detrimental antibiotic therapy in older people.

02

T T
1 08 06 04 02 0
Specificity

{ Study estimate [ ] Summary pomt1.
95% confidence{

‘ HSROC curve region

| 95% prediction

| region

Lee S-H et al. International Journal of Clinical Practice. 2013;67(12):1350-7. Gavazzi G al. Diagnostic Microbiology and Infectious Disease 2023; 105: 115887.

— Mauvaise VPP pour le diagnostic d’infection
= Bonne VPN chez la patients avec faible probabilité d’infection



Patients ages : présentation paraclinique atypique ?

Hot topics on procalcitonin use in clinical practice, can it help Procalcitonin to reduce exposure
M antibiotic stewardship? o I : i i
e P to antibiotics and individualise treatment
in hospitalised old patients with pneumonia:
a randomised study

Revue de littérature

Control group m PCT group

Pour le diagnostic des infections urinaires chez la personne agée ? F o —py I

. . . . -
Pour les infections respiratoires ? £ ao% ]

, | . . £ o 1

-> Peu de données probantes chez les patients sans signe de gravité g ®

. . : 3
(Etudes rétrospectives, avis d’experts) 5 %

g 20%
. , . L
Pour guider les durées de traitement ? £ 0%
2 8
Days

Saeed et al. Hot topics on procalcitonin use in clinical practice, can it help antibiotic stewardship? IJAA. 1 déc 2019;54(6):686-96.
Gavazzi G, Drevet S, Debray M et al. BMC Geriatr 2022; 22: 965.



Patients agés : presentation paraclinique atypique “?

Low-dose computed tomography for the diagnosis of pneumonia in elderly patients: a prospective,
interventional cohort study

TABLE 3 Clinician’s estimates of the probability of pneumonia in 200 patients before and after low-dose computed tomography
[LDCT]) chest scans

Clinician's estimates of the probability of pneumonia after LDCT

Low Intermediate High Total Change of
probability
n % (95% CI)
Clinician’s estimates of the probability of pneumonia before LDCT
Low 1 3 ' 17 7 41 (18-24)
Intermediate 34 13 23 70 57 81 (72-90)
High 13 13 87 113 26 23 (15-31)
Total 57 29 114 200 90 45 (38-52)
Values in bold are for upgraded probability, while values in italic are for downgraded probability

Intérét du Scanner Low-dose :

Aide au diagnostic des pneumonies chez les patients agés, en particulier si probabilité intermédiaire
-> exclusion du diagnostic ++ recherche de diagnostic différentiel

Prendki et al., Eur respir J 2018
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Quels objectifs de soins ?



Prevention de la iatrogenie de I'hospitalisation

o e nerconnas = ocapc

s PREVENIR
L  LADEPENDANCE
\ ' IATROGENE

i, e

Agir sur les six causes
de déclin fonctionnel

i © 3

Syndrome d'immobilisation Confusion aigu@ Dénutrition
Chutes Incontinence urinaire Effets indésirables
de novo des médicaments

HAS, CNPG. Prévenir la dépendance iatrogene liée a
I’"hospitalisation chez les personnes agées



Prendre en compte les syndromes geriatriques

DENUTRITION

Prognostic significance of malnutrition for long-term mortality in community-acquired pneumonia: a
propensity score matched analysis

Table 3. Multivariate Cox regression analysis for 1-year mortality and 2-year mortality

Multivariate analysis

Variable Total Elderly
OR (95% CI) p value OR (95% CI) pvalue
Analyse rétrospective de 198 pneumonies 1-yr mortality
aigues communautaires Age 112 (1.06-1.20) ST
Comparaison > 65 ans / < 65 ans meT—— ( 6.5) 86 )
Evaluation systématique statut nutritionnel i i i i, o Al Sher s i sl ! o-014
CCI score 130 (1.15-1.48) < 0.001 1.43 (1.21-1.70) < 0.001
Plus on est vieux et dénutri, plus on meurt ... Renal replacement therapy 2.80 (1.12-7.01) 0.028 3.13(1.13-8.68) 0.028
2-yr mortality
Age 1.06 (1.01-1.12) 0.030
Malnutrition 2.52 (1.39—4.60) 0.002 3.06 (1.44—6.50) 0.004
CCI score 130 (1.17-1.45) < 0.001 137 (1.18-1.58) < 0.001

OR, odds ratio; CI, confidence interval; CCI, Charlson comorbidity index.

Ju Yeo et al., KIIM 2019




Prendre en compte les syndromes geriatriques

DENUTRITION

Malnutrition Increases Hospital Length of Stay and Mortality among Adult Inpatients with COVID-19

Cohorte rétrospective

4311 adultes hospitalisés pour COVID en 2020
Durée d’hospitalisation :

+ 87,9% chez les 12,9% de patients dénutris

Table 3. Multivariable logistic regression analysis predicting mortality (n = 4311).

Parameter Odds Ratio 95% Confidence Interval p-Value
Malnutrition 176 1.34-2.30 <0.0001 |

Age 61-74 (vs. age < 60; years) 298 2.22-3.99 <0.0001
Age > 75 (vs. age < 60; years) 5.55 4.07-7.57 <0.0001
Body mass index (kg/m?) 0.99 0.98-1.01 0.3551
Female gender 0.76 0.63-0.93 0.0065
White race 1.09 0.89-1.34 0.3871

Diabetes 112 0.91-1.38 0.2707
Hypertension 1.33 0.99-1.77 0.0567
Diarrhea 0.89 0.70-1.14 0.3619

COorD 2.04 1.56-2.66 <0.0001

Admission from nursing home 2.02 1.61-2.55 <0.0001

Vong et al., Nutrients 2022



Prendre en compte les syndromes geriatriques

TROUBLES COGNITIFS

Antibiotics and mortality in patients with lower respiratory infection and advanced dementia

Etude prospective (2004-2009) 94 residents avec démence évoluée; 109
épisodes de pneumonie.

Mortalité a J10 = 48%

Moratlité a M6 = 74%

Antibiothérapie diminue la mortalité a J10, mais seulement de quelques

jours...
r7 NO
~ antibiotics
I antibiotics
©
=
&
>
3
@
=
©
2
E
=
o
0,2
0,0

T T T T T T
5 10 15 20 25 30

Time since diagnosis (days)

Fig. 2.

Adjusted 30-day survival after lower respiratory infection by antibiotic treatment. So/id /ine,
survival after episodes treated with antibiotics; Dotted line, survival after episodes treated
without antibiotics.

03]

0,6

0,41

Cumulative survival

0,2

0.0

Time since diagnosis (years)

Fig. 1.

--I" no antibiotics
—I"1 antibiotics

Adjusted long-term survival after lower respiratory infection by antibiotic treatment. So/id
line, survival afier episodes treated with antibiotics; Dotted line, survival after episodes

treated without antibiotics.

Van der Steen et al., J Am Med Dir Assoc 2012



Prendre en compte les syndromes geriatriques

TROUBLES COGNITIFS

Clinical outcomes of COVID-19 infection among patients with Alzheimer's disease or mild cognitive impairment

Propensity score weighted
logistic/nominal logistic regression

COVID-19 Infection - 5 e
Etude retrospective cas-témoins :
436 823 adultes COVID+ entre Février en Novembre 2020 R i ° f
5128 patients (1.2%) : maladie d’Alzheimer (MA) Hospitalization ' \
Comparaison MA / non MA
ICU or Ventilator } l
Mortality - ; I . i

08 10 12 1.4 1.61.82.0
Odds ratio (log scale)

Wang et al., Alzheimers dement. 2022



Prendre en compte les syndromes geriatriques

TROUBLES COGNITIFS

Association of Infection-Related
Hospitalization With Cognitive Impairment
Among Nursing Home Residents

Données “Medicare” entre 2011 to 2017

Résidents EHPAD USA — hospitalisation pour motif infectiologique
Evaluation cognitive par le biais du “Cognitive Function Scale (CFS)” : CFS 1
= normal / CFS 4 = dysfonction cognitive séveére

20 698 résidents, age médian 82 ans

Aprés hospitalisation pour motif infectieux, déclin cognitif plus important
chez les plus de 85 ans et chez les patients avec troubles cognitifs
préexistants (AD/ADRD)

Di

and Related D

Figure 2. Change in Cognitive Function Before vs After Infection-Related Hospitalization by Alzhei

ia (ADRD) Status at Transfer

E] Intact to severe impairment (CFS score, 1-4)
0.15

@ No AD/ADRD l
0.10 B AD/ADRD

111 4//}7/1

AT

<0.10 4—r

o

Change in CFS score, percentage points

-6 -5 -4 -3 -2 -1 Transfer 1 2 3 4 H
Quarters relative to hospitalization

Severe impairment (CFS score, 4)

15

@ No AD/ADRD
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-5
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6 -5 -4 3 -2 -1 Transfer 1 2 3 4 5

o 4
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Change in CFS score, percentage points

[ No AD/ADRD [l AD/ADRD

[El Mean change in cognitive function during the first

6 quarters after infection-related hospitalization
3.0

P=.005 P <001

25

20 ‘}

15

10

05 ok

o T

CFSscore CFS score
of 1-4 of 4

Gracner et al., JAMA Netw Open 2021



Prendre en compte les syndromes geriatriques

DECLIN FONCTIONNEL

Functional status recovery trajectories in hospitalised older adults with pneumonia

20 ) : . Excellent (n=28)
—_— (Mortality: 10.7%)
& i
= 18 -\_/ _—
. . [ Good (n=52)
Etude monocentrique prospective 5 167 (Mortalty: 5.6%)
. . . . A . o
201 patients hospitalisés pour pneumonie, age median 79,4 ans 2 14
Calcul score de fragilité a I'admission puis M1 — M3 — M6 =
8 12«
£
A I'admission, 25,4% robustes, 21,4% pré-fragiles, 20% fragiles et 33,3% 8 107
dépendants. 2 gl
Trajectoire d’évolution mieux corrélée a la fragilité initiale qu’a la gravité (.O‘E
de la pneumonie S 6 — - —— &
k=]
3 4
5
[T 2 (Mortality: 44.4%)
.\_ Very poor (n=63)
0- -
0 1 2 3 4 5 6
Months

Figure 1 Functional status recovery trajectories in hospitalised older adults with pneumonia. The functional status
composite score is ability to perform 21 activities of daily living, instrumental activities of daily living and physical tasks
without another person’s help. The score range 0-21 with higher values indicating better function. Four trajectories were
identified usina a aroun-based traiectorv madel based on functional status at baseline and durina the 6-month follow-un:

Park et al., BMJ Open Respir Res 2022



Prendre en compte les syndromes geriatriques

DECLIN FONCTIONNEL

Long-term cognitive impairment and functional disability among survivors of severe sepsis

8 f

N
L 2|
—o—i

Mean Number of ADL & IADL Limitations

e
= o

(3 -3

0 o
3rd Survey 2nd Survey Last Survey 1st Survey
Before Sepsis Before Sepsis Before Sepsis  After Sepsis

Median (IQR) Time -5 years - 3 years - 1 years + 1 years
to Sepsis Admission (-5.6,-4.7 y) (-3.7,-2.7 y) (-1.7,-0.7 y) (0.4,1.4y)

Number

Severe Limits 87 127 159 159

Mild/Mod. Limits 105 151 195 195

No Limits 142 206 269 269

Figure 3. Functional Trajectories by Baseline Functioning

Severe Limitations
at Baseline

Mild/Moderate

Limitations
at Baseline
} No Limitations
at Baseline
2nd Survey 3rd Survey
After Sepsis After Sepsis
+ 3 years + 5 years
(2.3,3.4y) (4.5, 5.5y)
42 14
93 28
153 56

Iwashyna et al., JAMA 2010



Prendre en compte les syndromes geriatriques

DECLIN FONCTIONNEL

Comprehensive geriatric assessment in older

patients suffering from infective endocarditis. 10 - = e —
A prospective multicentric cohort study R PO v Logrank p <.0001
1__"‘_————*—+—ﬂ+—+—+—ﬂ4++
0.8 -
) . . . 2
Etude prospective multicentrique (14 établissements) 3 »
120 patients > 75 ans avec endocardite infectieuse S 97
&
Evaluation gériatrique standardisée a la 1ere semaine 'f__.;"‘
Evaluation fonctionnelle a 2 mois et 3 mois g 04~
w2
ADL (Activities in Daily Living) initial facteur associé a la mortalité a
3 i 0.2
mois
=> Associer les gériatries dans la prise en charge Number of patients at risk
0.0
D0 :ADL<3 55 46 41 37 37 35 34 30 29 24
D0:ADL>=3 63 61 59 58 56 54 52 51 45 38
I L) I I I 1 I I I 1
0 10 20 30 40 50 60 70 80 90
Time (days)

Forestier et al., Clin Microbiol Infect 2019



Prendre en compte les syndromes geériatriques

o e nerconnas = ocapc

s PREVENIR
L  LADEPENDANCE
\ ' IATROGENE

i, e

Agir sur les six causes
de déclin fonctionnel

Syndrome d'immobilisation Confusion aigu@ Dénutrition
Chutes Incontinence urinaire Effets indésirables

de novo des médicaments

Infections chez la personne agée

Savoir évaluer
I’état cognitif
I’état nutritionnel
I’état fonctionnel

—> Prise en charge pluridisciplinaire
Associer Gériatres,

Rééducation (kiné, ergothérapeutes,
orthophonistes ...)



Partie 2 : antibiothérapie du sujet agé

Prudence ...



IATROGENIE — interactions meédicamenteuses

The epidemiology of polypharmacy

Adults in specific group on given

number of medications (%)
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10%
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v

B 10+ meds

Age (years)

7-9 meds

&

0 9 O O O O
2 S ;o O
& &

o
9 ,eo

4—-6 meds

Y

%

™

6‘!

Number of conditions

1-3 meds

No meds

Fig 2. Percentage of Scottish adults
on given number of medications by
age (A) and number of conditions (B).
Adapted with permission from Payne
etal

RA Payne, Clin Med (Lond) 2016



IATROGENIE — interactions meédicamenteuses

Potential Drug-Drug Interactions with Antimicrobials in Hospitalized Patients: A Multicenter Point-Prevalence Study

Table 2. Number of contraindicated, major, moderate and minor PDDIs with antimicrobials and other drugs.

Contraindicated Major Moderate Minor Total (%)
PDDIs with antimicrobials 5 61 78 9 153 (26.4)
COtherpoDIs 70 59 2 n 26 (36
Totl®) 12000 200680  307(30) 4000 579 (1000

PDDIs — potential drug-drug interactions.

160 Il Number of antibiotic usage
B Number of interactions

= Prise en charge pluridisciplinaire

Ne pas oublier les pharmaciens !

L EEgE8EE2ERse:
ST SSTETEEREEEFSS
SEEEe=cs s2S<5¢g
S &3 ¥%s =£5 s E
s o i =i = o T
= = [ = a &
S 3 = = 8
3 v O
Antimicrobials
Figure 2. Quantity of antimicrobials and PDDIs with these Kuscu et al.. Med Sci Monit 2018
"

antimicrobials.



IATROGENIE — antibiothérapie et sujet age

Considerations for the optimal management of antibiotic therapy in elderly patients

Pharmacokinetics Pharmacodynamics
(concentration and elimination of antibiotics) (relationship between the concentration of antibiotics and the clinical effect)
IMMUNOSENESCENCE
L Inability to functional adaptations
.. ) Up-regulation of p . infi y cytokines .
- @ » e Drug distribution Altered fi of cells ( phag phils, lymphocytes)
;-bwwh' it | P L ] . :3$$ Le::yh:x:mu Altered sensitivity of receptors
Slower gasio eaptying time | .. (- 4 Increased fat PHYSICALABILITY TO DEAL WITH INFECTIONS
| Reduced muscle mass (reduced coughing during pneumonia)
[ ] ° p Inability to take drugs (reduced compliance)
[ ] b. | Inability to adequate hydration (dehydration favors UTI)
‘o 0% ¥ en
.. Lo} ® ? a REDUCED CARDIOVASCULAR COMPENSATORY CAPACITY
.. ® > “ Reduced ability to deal with infections
N "o @ e Reduced organ perfusion
. Se " ° Reduced ability to deal with septic syndromes
) ®
U . e ® ® VULNERABILITY OF THE CENTRAL NERVOUS SYSTEM AND
Q)Q) NEUROENDOCRINE SYSTEM
Cognitive impairment and less reactivity to stress
First-pass metabolism and bioavailability Protein binding Renal clearence Reduced capacity to deal with oxidative stress
Reduced liver mass and blood flow Decreased serum albumin Reduced renal blood flow
Reduced first-pass metabolism Reduced glomerular filtration ~—J Altered resp ness of adr Ly ¥
and tubular secretion ( © s )
Hepatic clearence of drugs in the bloodstream z
DECREASED HEMATOPOIETIC RESERVE
h I d risk for experiencing h logic toxicitics

ALTERED SAFETY

Falcone et al., J Glob Antimicrob Resist 2020
ALTERED EFFICACY




Focus tolérance : [3 lactamines

ENCEPHALOPATHIES

Table 3 Characteristics of 100 ICU patients receiving intravenous (IV) cefepime

Cefepime neurotoxicity Rest of cohort P value

Les plus connus : a=15 ———

Age, years, mean 69 66 0.16
- CEFEPIME +++ Male gender, n (%) 11 (73) 50 (59) 039
- IMIPENEME Acute kidney injury, n (%) 13 (87) 64 (75) 051
- Mais aussi : CEFOTAXIME, PIP-TAZO Chronic kidney disease, n (%) 10 (67) 30 (35) 0.042

Hemodialysis, n (%) 4 (27) 28 (33) 0.77
Surtout si insuffisance rénale associée Peak creatinine, median (IQR) 28 (1.7-3.0)* 23 (15-3) 036
Intérét des dosages ++ Nadir eGFR, median (IQR) 225 (208-34.3) 275 (18-45) 053

Mean daily cefepime dose, g, median (IQR) 25 (1.7-4* 25 (2-3.5) 066

Cefepime duration, days, median (IQR) 5 (48-7.3)" 7 (4-10) 0.26

Appropriate dose reduction for renal function, n (%) 4 (29)% 64 (75) 0.001

*Data available for 14 of the 15 cases of cefepime neurotoxicity. IQR, interquartile range; g, grams.

Fugate et al. Cefepime neurotoxicity in the intensive care unit: a cause of severe, underappreciated encephalopathy. Crit Care, 2013.

Dakdouki et al. Cefepime-induced encephalopathy. Int J Infect Dis, 2004.

Singh et al. Cefepime is Associated with Acute Encephalopathy in Critically Ill Patients: A Retrospective Case-Control Study. Neurocrit Care, 2020.
Nishioka et al. Ceftriaxone-associated encephalopathy in a patient with high levels of ceftriaxone in blood and cerebrospinal fluid. Int J Infect Dis, 2022.
Grahl et al. Antimicrobial exposure and the risk of delirium in critically ill patients. Crit Care, 2018.



Focus tolérance : [3 lactamines

NEPHROPATHIE

Kaplan-Meier Survival Analysis of Acute Kidney Injury

Treatment Groups

=Piperacillin/ Tazobactam
= = = Cefepime
(== -Meropenem 50

1.0

- Il est recommandé
d’éviter I'association
TAZOCILLINE -
VANCOMYCINE

0.6
304

- Toutes les B lactamines
peuvent provoquer des
néphrites interstitielles
immuno-allergiques

204

Number of AICN cases

0.4
- Attention a la cristallurie

induite par ol - IIIIII

VA
’ Log Rank < 0.0001
I'’AMOXICILLINE 0.01 % Ran PESEEES 7 SEPETTIPPEESIF T
(posologies élevées) H 3o o0 o0 120 150

. . . FIG 2 Number of AICN cases reported per year to the Paris-RCPVs from 1985 to 2016; no case was reported before
Time (Days) to Acute Kidney Injury 2007

Percentage of Patients Free From Acute Kidney Injury

FIG 1 Kaplan-Meier survival analysis for acute kidney injury.
Blevins et al., Antimicrob Agents Chemother 2019
Incidence of Acute Kidney Injury in Critically Il Patients Receiving Vancomycin with Concomitant Piperacillin-Tazobactam, Cefepime, or Meropenem

Khalili et al., Acta Med Iran 2013
Antibiotics induced acute kidney injury: incidence, risk factors, onset time and outcome

Vodovar et al., Antimicrob Agents Chemother 2018
Dramatic Increase of Amoxicillin-induced Crystal Nephropathy Found in a Cohort Study of French Pharmacovigilance Centers



Focus tolérance : Sulfameéthoxazole-Triméthoprime

Possible alternative aux fluoroquinolones pour les infections urinaires (moindre impact écologique)

Trimethoprim use for urinary tract infection and risk of adverse
outcomes in older patients: cohort study

Odds ratio 0dds ratio
Acute kidney injury (95% CI) (95% CI)
Amoxicillin Reference
Trimethoprim —_—— 1.72 (1.31t02.24)
Ciprofloxacin . 1.48 (1.03 t0 2.13) Etude de cohorte au Royaume-Uni
Cefalexin —— 1.01 (0.74t0 1.37) 1M de personnes > 65 ans
Hlig;or:(ir:;tr:g - 0.89 (0.65 to 1.24) 178 238 personnes traitées pour infection urinaire entre 1997 et 2015
Amoxicillin Reference
Trimethoprim — = 227(1.49t03.45) TMP associé a un sur-risqué d’insuffisance rénale et d’hyperkaliémie
Ciprofloxacin T LiFlhsSio 2 00 comparativement aux autres ATB
Cefalexin ——— 1.20 (0.77 to 1.85)
Nitrofurantoin ——— 1.07 (0.65t01.75)
Death
Amoxicillin Reference
Trimethoprim - 0.90 (0.76 to 1.07)
Ciprofloxacin — 0.92 (0.73t0 1.15)
Cefalexin —— 0.97 (0.80 to 1.18)
Nitrofurantoin - 0.72 (0.58 to 0.89)

(0L.5) 10 2.5 2200 215 B0 BL5

Fig 2 | Odds ratios (95% confidence intervals) comparing
the odds of acute kidney injury, hyperkalaemia, and
death in the 14 days following initiation of different
antibiotic drugs for treatment of urinary tract infection

Crellin E, Mansfield KE, Leyrat C et al. BMJ 2018; 360: k341.



Focus DALBAVANCINE et sujet age

Lipoglycopeptide
AMM : infection de la peau et des tissus mous

Spectre : bactéries Gram+ Intérét pour les sujets agés :
Demi-vie longue (372h)

- Bonne tolerance
- Facile a administrer
_ - Pas de perfusion prolongée
s - Réduction des effets secondaires liés aux antibiotiques
i:ﬁ: :i ji pe—— - Réduction des durées de sé&jour
Limites :
- Codt (compensé par la reduction des autres colts)
Utilisation hors AMM
Indications non validées (Bactériémies, endocarditis,
infections ostéo-articulaires ...)

D\\ =

CMI critique
0,125 mg /L

Concentration de dalbavancine {mg/L)




Focus DALBAVANCINE et sujet age

French national cohort of first use of dalbavancin: A high proportion
of off-label use

Etude rétrospective, 29 centres en France (2017-2018)
Utilisation chez 75 patients, age moyen 63 ans (+-17)

Site of infection

d

Disseminated disease 19 (25.3)
BJI 48 (64.0)
N Utilisation hors AMM
Endocarditis 19 (25.3)
Souvent en sauvetage
Native valve 5(12.0) . , . oy s ,
Profil de tolérance/efficacité intéressant
Prosthetic valve 10 (13.3)
S8TI 7.3 _ -
sl => Etudes en cours
Vascular infection 5(6.7)
Catheter line infection 4(5.3)
Bloodstream infection 3(4.0)
Mediastinitis 2(2.7)

Dinh A al. International Journal of Antimicrobial Agents 2019; 54: 668—672.



Partie 2 : antibiothérapie du sujet agé

Voies d’administration



Antibiotiques par voie sous-cutanee

Ceftriaxone SC : Possible - ANSM et SPILF (11/2019)

Résumeé

En I'absence de données d’efficacité suffisantes pour justifier une administration par voie sous-cutanée (SC),
I'Agence Européenne des Médicaments (EMA) a décidé fin 2014 de restreindre I'administration des spécialités a base
de ceftriaxone aux voies intraveineuse (IV) et intramusculaire (IM).

famille.

Pour rappel, lors de ['utilisation des antibiotiques par voie sous-cutanée, des effets indésirables peuvent survenir. Ce
sont essentiellement des réactions au site d'injection, de type érytheme, rash, douleurs, cedémes ou dans de rares
cas, des nécroses.




Antibiotiques par voie sous-cutanee

Subcutaneous Antibiotic Therapy: The Why, How, Which Drugs and When

Plasma concentration

Cmax ,

Cmax g

IV route

SCroute

MIC

Tmax

Tmax ¢

Time

Fig. 1. Illustration of plasma concentration profile of drugs administered by IV and SC

infusion.

Revue de littérature

Intérét pour :

ATB temps dépendants

Troubles de déglutition, capital veineux précaire, troubles du comportement

Hopital, domicile, SSR, long séjour ...

=> Nécessité d’études complémentaires PK/PD, tolérance

Hernandez-Ruiz V et al. Journal of the American Medical Directors Association 2021; 22: 50-55.e6.



Antibiotiques par voie sous-cutanee

Etude en cours : PHASAGE
Soutien ANSM

Etude PK/PD et de tolérance pour administrations SC :
- Piperacilline-Tazobactam

- Ceftriaxone

- Amoxicilline-Ac.Clavulanique

A suivre



Partie 2 : antibiothérapie du sujet agé

Stratégies de bon usage des antibiotiques ?



« Bon usage » : comment ?

Diagnostic
Individuel Indications

A
ATB indiqué ?
Si oui lequel ?

Ecologie / résistance Posologies

Durées

Voie
d’administration

Collectif



« Bon usage » : comment ?

Leviers

f
i

»
»

Diagnostic

Individuel Tolérance

Indications Présentations cliniques

Risques du retard (diagnostic, traitement)

\ Li Risques de sur-traiter

Toxicité/interactions

ATB indiqué ?
Si oui lequel ?

Ecologie / résistance Posologies

Accés veineux

Durées Impact fonctionnel, autonomie

\4 ~ . .
Conséquences des infections

Voi X L
OI€ Conséquences des antibiotiques

.-‘ d’administration

Collectif

Chez la personne agée ?



Bon usage des antibiotiques et personne agee

Recommandations récentes ... et |la PA

https://www.infectiologie.com/fr/recommandations.html

- Infections cutanées bactériennes (2019)

- Place des carbapénemes et de leurs alternatives (2019)
- Infections endo-urétrales (avec la SFU)

- Traitement des BMR (2022)

- Durées de traitement des anti-infectieux (2021)

- Prochainement : pneumonies (dont pneumonies d’inhalation)



Bon usage des antibiotiques et personne agee

Réduction des durées de traitement

7 jours

- Dermo-hypodermite non nécrosante

- Cholécystite

- Bactériémies a BGN, entérocoque, streptocoques ; non compliquées, sans poste d’entrée
- Pyélonéphrite aigue : si béta-lactamine injectable ou FQ (sinon 10j)

- IU masculine « type cystite »

Plus court !
- Pneumonie communautaire : 3j si amélioration (7] sinon)
- Cystites : si Triméthoprime/Sulfaméthoxazole : 5j (sinon 7j ; fluoroquinolones Cl)

- Cystite sur sonde urinaire : 3j

10j : Pyélonéphrite associée aux soins

14j : IU masculine (prostatite)

Anti-infectious treatment duration: The SPILF and GPIP French guidelines and recommendations. Infectious Diseases Now. 1 mars 2021;51(2):114-39.



Bon usage des antibiotiques et personne agee

— Antibiotics prescription and guidelines
BMC Geriatrics | adherence in elderly: impact of the
comorbidities

Etude rétrospective ; n=128 ; 4ge moyen 87 ans

Table 2 Univariable and Multivariable logistic regression analysis of factors associated with antibiotic prescriptions according to the

A guidelines
Age avan Cé’ Univariable Analysis Multivariable Analysis
. yes s OR (95% CI) p-Value OR (95% Cl) p-Value
comor b | d Ite S ———) 85 years and more 0415 (0.196-0.879) 0.022 0375 (0.151-0.931) 0.035
Women 1.958 (0.873-4392) 0.103 0897 (0.311-2.585) 0840
)  Charlson score 0.899 (0.757-1.044) 0.152 0.750 (0.572-0.984) 0.038
= ADL 1.118 (0.844-1.482) 0436 1.008 (0.659-1.543) 0969
IADL 1.031 (0.795-1337) 0817 1.047 (0.7-1.566) 0824
cognitive impairment 1.603 (0.697-3.686) 0.267 1.217 (0442-3.354) 0.704
Fa cteurs associés au Infectious advice 1.17 (007-19.16) 0911 0852 (0.044-16.629) 0916
BMI > 30 0863 (0.281-2.647) 0.797 0.729 (0.162-3.286) 0681
NON res pe ct Presence of urinary catheter 0.282 (0.075-1.066) 0062 0224 (0.041.245) 0087
d es Palliative care 0429 (0.127-1.448) 0.173 3084 (0.450-21.128) 0251
Over > 10 therapy 2.143 (0.729-6.302) 0.166 3510 (0.765-16.096) 0.106
recomman d at | ons Serum creatinine > 120 pmol/L 0.698 (0.252-1.933) 0489 1.839 (0488-6.933) 0368
——) > 2 antibiotics 0210 (0.057-0.773) 0.19 0.168 (0.037-0.758) 002

Dylis A et al. Antibiotics prescription and guidelines adherence in elderly: impact of the comorbidities. BMC Geriatrics. 29 oct 2019;19(1):291.



Bon usage des antibiotiques et personne agee

ream Asymptomatic Bacteriuria: Prevalence, Diagnosis,

UV Management, and Current Antimicrobial JAMA ‘ Open

Al Stewardship Implementations Network

B T e e o Analysis of an Antibiotic Stewardship Program for Asymptomatic Bacteriuria
opulations* . .

———— rw— in the Veterans Affairs Health Care System

Healthy women (<50 years old) 1.0to 5.0

Healthy women (> 50 years old) 2.8t08.6

Pregnant wome 1.9t09.5 o
: T 2 questions avant de demander un ECBU :
*Women 25:0 to 50:0
Older community-dwelling patients

3.6 t0 19.0
Nomen >15.0

1. Symptémes d’infection urinaire ?

PatientSwith . . . . . N ?
Men 0.7t010 2. Une infection urinaire explique t-elle les symptomes -
Women 9.0 to 27.0 . R

Patient with spinal cord injury -> rechercher un autre diagnostic
Intermittent catheter 23.0t0 89.0

Patients on hemodialysis 28.0

Patientswith 1ndwelhng catheter \1‘ Urine cultures @ Duration of antibiotic treatment
Short-term - .0 Intervention start Intervention
Long-term 100 18 10

start

60
o \ )
Comparison

*Data adopted from the American Family Physician.

14 Comparison
. s

o °
2

3 £
2y %
B ) S 40 e
LT Intervention 8
ER-I i
= 5 o 30 Intervention
5 3 10

t T T 0+

-25 20 -15 -10 -5 0 5 10 15 -25 -20 -15 -10 -5 0 5 10 15

Months Months

Luu T, Albarillo FS. Asymptomatic Bacteriuria: Prevalence, Diagnosis, Management, and Current Antimicrobial Stewardship Implementations.
The American Journal of Medicine. 1 ao(t 2022;135(8):e236-44.

Grigoryan et al. Analysis of an Antibiotic Stewardship Program for Asymptomatic Bacteriuria in the Veterans Affairs Health Care System.
JAMA Netw Open. 25 juill 2022;5(7):€2222530.



Bon usage des antibiotiques et personne agee

Journal of the Medication use quality and safety in older adults: 2020
American Geriatrics Society  ypdate

RCT: Unnecessary Antimicrobial Use after Multifaceted Antimicrobial Stewardship Intervention vs Usual Care in
Nursing Home Residents

Participants and Setting Intervention Nursing Homes Main Result
12 nursing homes randomized to multi-
component intervention (512,408 reduction in incidence of
. resident-days) antibiotic use for unlikely
— . 1-hour introductory webinar o f
CYSUILIS cases |
=2 R'F‘_’.. ' c StltlS‘CaSES in the
EEr intervention vs. control
u ;i = Pocket-sized educational cards facilities .
Morthies > Pourtant ¢a fonctionne,
Residents with suspected Lasdicelchine A 4 T+ A :
I Key Findin Avec sécurité pour les patients
urinary tract infection (UTI) in o @' deobtsreytemctianes X & P P
25 nursing homes in the o , o =
CW Educational clinical vignettes . .
Feasible, low-cost quality

United States
improvement intervention reduced

Control Nursing Homes unnecessary antimicrobial

q 13 nursing homes received usual prescribing for unlikely cystitis in
care (443,912 resident-days) nursing home residents.

Attribution: This figure has been designed using resources from Flaticon.com

Eshetie et al. Medication use quality and safety in older adults: 2020 update. Journal of the American Geriatrics Society. 2022;70(2):389-97.



Bon usage des antibiotiques et personne agee

JAC-
Antjmicrobial Rigorous antibiotic stewardship in the hospitalized elderly population:
Resistance saving lives and decreasing cost of inpatient care

Population : > 65ans (moy 80), hospitalisés, atb pour infection pulmonaire, urinaire, peau, intra-abdo
Intervention : réévaluation de toutes les prescriptions pendant 6 mois (pharmacien, infectiologue, IDE)
-> Comparaison des réadmissions a 30j pour réinfection ou infection a Clostridioides difficile

Table 2. Type of ASP intervention

Intervention type n (%)

De-escalation 185 (62.3)

Discor\tinuotion 71(23.9)

Esclation 260 Réduction de
- Mortalité mm) Implique des ressources ++
25.0% 29% = InfeCtlon a CD
200% = CO OtS de tt

15.0%

ntage of patients

9
10.0% 9.3%

5.0%

0.0%
Control Interven tion

Figure 1. Overall rate of 30 day readmission.

Mauro et al.. Rigorous antibiotic stewardship in the hospitalized elderly population: saving lives and decreasing cost of inpatient care.
JAC Antimicrob Resist. 12 ao(t 2021;3(3):dlab118.



Conclusions

Particularités des infections chez la personne agée :
Challenge du diagnostic chez les patients agés : examen clinique++
-> Bon diagnostic = bon traitement ATB

Objectifs de prise en charge :
Les antibiotiques ne suffisent pas a guérir I'infection

Pluridisciplinaire +++
Gériatres, pharmaciens,

Bon usage possible et peu risqué (bénéfique!) :
* Réduire les prescriptions inutiles (urinaire) et les prélevements inutiles
* Maitriser le spectre d’action / réévaluation
* Réduction des durées de traitement

Encore besoin d’études dédiées a cette population !

B . PREVENIR
, LA DEPENDANCE
\“ IATROGENE

Agir sur les six causes
de déclin fonctionnel
-
& &) &
Syndrome d'immobilisation Confusion aigué Dénutrition
o o 6

Chutes Incontinence urinaire Effets indésirables
de nove des médicaments



Merci
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https://www.infectiologie.com/fr/infectio-geriatrie-ginger.html




