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• Définition de la polymédication en 2014
• Polymédication et personnes âgéesPolymédication et personnes âgées
• Repérer rapidement les prescriptions 

i ll i iépotentiellement inappropriées
• EBM et priorités de traitementp
• Prise en compte des choix du patient âgé

How many drugs?How many drugs?

In community

Homebound

Nursing home

HospitalizedHospitalized
Image : Foundation for Health in Aging. ISBN 1‐932384‐01‐4

Homebound

• 1999 USA elderly

5.3 ± 2.9 (0-22)

Golden AG. JAGS 1999;47:948‐53



@hospital

• 1971 USA Chronic schizophrenia pt ward 
“P l h ”“Polypharmacy”  = 

Two psychotropic drugs vs oneTwo psychotropic drugs vs one…
(Hussain Z. Amer J Psychiatry 1971;  127:9)( y y ; )

1977 USA (NY) mean 3.33 drugs, (6.34 pills)
@Nursing Home

( ) g , ( p )
(Kalchthalter T. J Am Geriatr Soc 1977;25(7):308-13)

“The incidence of polypharmacy was investigated in a 200 bedThe incidence of polypharmacy was investigated in a 200‐bed 
long‐term care facility.  One hundred residents were drawn at 
random for the study. y
The average number of drugs prescribed per patient was 3.33, 
and the average  number of pills was 6.34 daily. The most 
frequently prescribed drugs were the analgesics, followed 
in order by antihypertensive agents, cardiotonic
preparations and antimicrobialspreparations and antimicrobials. 
(…)
It is recommended that long-term careIt is recommended that long term care 
facilities develop enlightened and aggressive 
pharmacy committees to monitor and evaluatepharmacy committees to monitor and evaluate 
drug use routinely  in an institutional setting.”

1977 USA (NY) mean 3.33 drugs, (6.34 pills)
@Nursing Home

2004 USA N ti l NH 2009 11 EU & Israel

( ) g , ( p )
(Kalchthalter T. J Am Geriatr Soc 1977;25(7):308-13)

2004 USA, National NH 
Survey (n= 1’492’200 
NH id t

2009-11 EU & Israel, 
57 NH, 4156 residents 

NH residents
• 49.7%  5 to 9

24 3% ≥10• 13 %  1-4
• 37 % 5-8

• 24.3%  ≥10
Italy 9%, 

• 48 %  ≥ 9
M 8 d

Israel 13%, 
Germany 16%, 
England 23%• Mean 8 drugs, 

median 7
England 23%, 
Netherlands 24%, 
Czech Repub 25%, p ,
France 30% 
Finland 57%...

Jones AL. Vital Health Stat 2009;13(167); 
Onder G. J of Gerontol A Biol Med Sci 2012 
June ; 67A(6):698‐704.

@hospital
1977 Geneva Internal medicine ward

Mean 7.2 (SD 5.5) 
drugs / patientdrugs / patient

(range 0-42)



@hospital
1977 Geneva Internal medicine ward

Dayer P. 1977 These N° 3612 Université de Genève

@hospital
1991 Italy 22 int med & 19 geriatric wards

(median age 72 y/o)(median age 72 y/o)

5.1 ± 0.03 (median 5) drugs5 0 03 ( ed a 5) d ugs
(Carbonin P. J Am Geriatr Soc. 1991 Nov;39(11):1093-9)

2003 Geneva geriatric ward @ discharge2003 Geneva geriatric ward @ discharge

mean 6 drugsg
(Villaneau D, unpublished data 2003)

@hospital
• 2004 Israel Geriatric Medical Center

Average 7 09 drugsAverage 7.09 drugs
(Garfinkel D. IMAJ 2007 9:430-34.) 

• 2008  Austria internal medicine > 75y/o
Mean 7 5 ± 3 8 (range 0 27) on admissionMean 7.5 ± 3.8 (range 0-27) on admission 
58.4% patients > 6 drugs on admission.

(Schuler J Wien Klin Wochenschr 2008;120(23 24):733 41 )(Schuler J. Wien Klin Wochenschr. 2008;120(23-24):733-41.)

• 2008-2011 Germany Acute geriatric clinics and y g
rehabilitation clinics 

Average 8.0 at discharge.e age 8 0 at d sc a ge
(Gassmann KG. Z Gerontol Geriatr 2012:45:455-463.)

@hospital

• 2012 USA Tertiary medical center

• n=324 >65y/o pts with metabolic syndrome
(BMI>30kg/m2 DMtype2 HTA dyslipidemia)(BMI>30kg/m2, DMtype2, HTA, dyslipidemia).

18 5% pts < 5 drugs18.5% pts < 5 drugs
49.1 %  5 to 10%
32.4%  > 10

( Patel A J Geriatric Cardiology 2012;9:213-19 )( Patel A. J Geriatric Cardiology 2012;9:213-19.)



USA
70 y/o

@hospital admission@hospital admission
8 drugs8 drugs

@hospital discharge
9 drugs9 drugs

b t 5 !but…5 new !
Granieri E.  ACP 2006

2011 Geneva acute in‐hospital geriatrics

Mean number of 
diff ddifferent drugs
patients were exposed

d i hto during the 
evaluation period

11 211.2 

l h ?« polypharmacy » ?

@Terminology

1994 Denmark, general population
“ i l h ” 2 4 d“minor polypharmacy”    2-4 meds
“major polypharmacy” ≥ 5major polypharmacy  ≥ 5
(Bjerrum L. Eur J Clin Pharmacol. 1997;53(1):7-11)

2012  EU & Israel Nursing Homes

“polypharmacy” 5 to 9 drugs 
(seen in 49 7%)(seen in  49.7%)

“excessive polypharmacy” ≥ 10 drugs p yp y g
(seen in 24.3% of residents). 



@Terminology

2012 USA

di ti b d« medication burden »

low <5 drugs
medium 5 to 10
high > 10R b B k/A F P high > 10Robyn Beck/Agence France‐Presse

Patel A. J Geriatric Cardiology 2012;9:213-19

polypharmacy
dakara nani?

Polypharmacy & ADE

> 4 drugs ?
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Is age an independent risk factor of adverse drug 
reactions in hospitalized medical patients?reactions in hospitalized medical patients?

OBJECTIVE: To study the incidence and the risk factors of 
adverse drug reactionsadverse drug reactions. 

DESIGN: Multicenter survey. 
SETTING: Hospitalized care: 22 internal medicine and 19 geriatric p g

wards. 
PATIENTS: All patients (n = 9,148) consecutively admitted during 

two observation periods of 2 monthstwo observation periods of 2 months. 
MAIN OUTCOME MEASURE: Incidence of adverse drug reactions. 

RESULTS: The mean age was 67.1 +/- 0.17 years (median 72); the 
mean duration of hospital stay was 18.1 +/- 0.19 days (median 
14) Each patient was administered 5 1 +/- 0 03 (median 5) drug14). Each patient was administered 5.1 +/- 0.03 (median 5) drug 
prescriptions. The incidence of probable or definite adverse 
drug reactions was 5.8% (532/9,148). 

Carbonin P et al., J Am Geriatr Soc. 1991 Nov;39(11):1093‐9



Is age an independent risk factor of adverse drug 
reactions in hospitalized medical patients?reactions in hospitalized medical patients?

In univariate analysis, the incidence of adverse drug reactions increased y g
from 3.3% at under age 50 to 6.5% at age 70-79 and decreased over 
age 80 (5.8%). 

In multivariate logistic regression, 
• taking more than four drugs (OR = 2.94, CI = 2.38-3.62), 
• staying in hospital more than 14 days (OR = 2 82 CI = 2 26 3 52)• staying in hospital more than 14 days (OR = 2.82, CI = 2.26-3.52), 
• having more than 4 active medical problems (OR = 1.78, CI = 1.29-

2.45), 
• staying in a medical ward instead of geriatric ward (OR = 1.33, CI = 

1.09-1.63), 
• and drinking alcohol (OR = 1.28, CI = 1.03-1.58) 
were positively correlated with adverse drug reactions occurrence (P less 

than 0.05). 

Age, gender, and smoking cigarettes were not significant predictors of 
adverse drug reactions. Carbonin P et al., J Am Geriatr Soc. 1991 Nov;39(11):1093‐9

Is age an independent risk factor of adverse drug 
reactions in hospitalized medical patients?reactions in hospitalized medical patients?

CONCLUSION: 

• Age is not an independent risk factor of 
adverse drug reactions, ad e se d ug eact o s,

• Good geriatric care can reduce the incidence• Good geriatric care can reduce the incidence 
of adverse drug reactions.

Carbonin P et al., J Am Geriatr Soc. 1991 Nov;39(11):1093‐9
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Villaneau D, 2003 unpublished surveillance data

2012 USA Tertiary medical center
@hospital

y

n=324 >65y/o pts with 

metabolic syndromemetabolic syndrome
(BMI>30kg/m2, DMtype2, HTA, dyslipidemia).

18.5% pts <5 drugs
Robyn Beck/Agence France‐Presse

49.1 %  5 to 10
32 4% > 1032.4%  > 10

( Patel A. J Geriatric Cardiology 2012;9:213‐19)



Budnitz DS, N Engl J Med 2011; 365:2002‐2012

H it li ti f ADE i 3 5 f t f >85 /

Budnitz DS, N Engl J Med 2011; 365:2002 2012

• Hospitalization for ADE is 3.5 x more frequent for >85 y/o, 
than for 65 to 69 y/o pts 

• 65% overdose 
• 27%  side effect
• 5%  allergy

Risk factors for hospitalisation : 
Overdose

> 5 drugs> 5 drugs

Warfarin, insulin, antiplatelet agents, oral 
h l i t i ïd di ihypoglycemiants, opioïds, digoxin

Budnitz DS, N Engl J Med 2011; 365:2002‐2012

PlanPlan

• Définition de la polymédication en 2014
• Polymédication et personnes âgéesPolymédication et personnes âgées
• Repérer rapidement les prescriptions 

i ll i iépotentiellement inappropriées
• EBM et priorités de traitementp
• Prise en compte des choix du patient âgé

Gallagher P. Int J Clin Pharmacother 2008 Lang PO. Can J Public Health  2010



Gallagher P. Int J Clin Pharmacother 2008 Lang PO. Can J Public Health  2010 Gallagher P. Int J Clin Pharmacother 2008 Lang PO. Can J Public Health  2010

Gallagher P. Int J Clin Pharmacother 2008 Lang PO. Can J Public Health  2010

Most frequent potentially inappropriate prescription criteria
(STOPP) at patients’ admission and discharge

Admission

a. 15.2%: Benzodiazepines (sedative, may cause reduced sensorium, impair 
balance) prescribed to patients prone to falls (>= 1 fall in past three months).

b. 11.9%: PPI for peptic ulcer disease at full therapeutic dosage for > 8 weeks (earlier 
discontinuation or dose reduction for maintenance/prophylactic treatment of pepticdiscontinuation or dose reduction for maintenance/prophylactic treatment of peptic 
ulcer disease, oesophagitis or GORD indicated).

c. 8.7%: Aspirin with no history of coronary, cerebral or peripheral vascular symptoms 
or occlusive arterial event (not indicated).

Discharge

a. 16.3%: Benzodiazepines (sedative, may cause reduced sensorium, impair 
balance) prescribed at patients prone to falls (>= 1 fall in past three months).

b. 9.8%: Long-term opiates in those with recurrent falls (risk of drowsiness, postural 
h t i ti )hypotension, vertigo).

c. 5.4%: Calcium channel blockers with chronic constipation (may exacerbate 
constipation).



30

STOPP-START Critères (admission et sortie, 
n=50)

20

25

n=50) A: Système Cardiovascularer

B:  Psychotropes et système nerveux central

C:Système gastro-intestinal

D: Système respiratoire

10

15 Admission

Sortie

D: Système respiratoire

E: appareil musculo-squeletique

F: Appareil Urogénital

G: Système endocrinien

0

5
H: Médicaments associés à un risque accru 
de chute

I: traitements antalgiques

J Prescription conjointe de deux 
STOP A STOP B STOP C  STOP D STOP E STOP F STOP G STOP H STOP I STOP J

25

30

médicaments d’une  même classe 
thérapeutique

15

20

25

Admission

A:  Système cardiovascularie

B:  Système respiratoire

5

10
Sortie C: Système nerveux central

D: Appareil gastro-intestinal

E:  Appareil musculo-squelettique

F S tè d i i0
START A START B START C START D START E START F

F: Système endocrinien

Results
Study population characteristics
n 92
M l (%) 32 6

During hospitalization
(IHI Trigger Tool)

Males (%) 32.6
Age (years) 84±8
Weight (Kg) 62±15

66 ADEs 

6 ADEs / 100 meds 
Hosp. duration (days) 35±23
Creatinine (mcg/mL) 100±86 4 ADEs / 1000 doses 

Results

Number of ADEs
Spearman R P

# of Potentially Inappropriate Prescriptions 
(admission)  0.22 <0.05

# f P t ti ll I i t P i ti# of Potentially Inappropriate Prescriptions 
(discharge)  0.216 <0.05

ConclusionsConclusions
• Nos médecins ont besoin d’outils leurNos médecins ont besoin d outils leur 
permettant de vérifier la qualité de leurs 
prescriptions médicamenteusesprescriptions médicamenteuses

• STOPP / START a été créé pour la gériatrie• STOPP / START a été créé pour la gériatrie

• STOPP / START nécessite peu de formation• STOPP / START nécessite peu de formation
(pratique)

• STOPP / START prend 2 minutes par patient 
( ’ t it f it)(c’est vite fait)



Demo Mayo Clinic Issues Cards

• http://webpages charter net/vmontori/Wiser Choices Program Aids Site/Diabeteshttp://webpages.charter.net/vmontori/Wiser_Choices_Program_Aids_Site/Diabetes
_Choice.html

• http://archinte.jamanetwork.com/multimediaPlayer.aspx?mediaid=2522031

The Diabetes Mellitus Medication Choice Decision Aid: A Randomized Trial
Mullan RJ, Montori VM, Shah ND, et al. Arch Intern Med. 2009;169(17):1560-1568. 

Issues cards : online interactive versionIssues cards : online interactive version

• http://diabetesdecisionaid.mayoclinic.org/
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