Patterns of Antibiotic Use

In European Hospitals
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Policies associated with
low antibiotic use
low antibiotic resistance rates
low rates of transmissible pathogen




ARPAC: Antibiotic Use data

Annual, aggregated hospital data (2001)

Unit = Defined Daily Dose /7100 bed-days

DDD = assumed average maintenance dose per day for a drug for
its main indication in a 70kg adult

DDDs assigned by WHO collaborative Centre for Drug Statistics
Methodology (Norway)

Anatomical Therapeutic Chemical (ATC) classification

JO1 subclass; “antibacterials for systemic use”




':'

| E F
Lrams Hr.un

per doses
unit per
Name of product dose | packag §y F1) R =1 10] o= TH code

11

L5}
€
1=
o
&
o
™
[
]
€
e
=
=]
=

mti-pseudomonal activity

tended spectrum

@ ABC Calc

ATC

Demeclocycline JO1AAD1
Doxycyline JO1AADZ
Chilortetracycline JO1AADG
Lymecycline JO1AAD4
Metacycline JO1AADS
Oxytetracycline JO1AADE
Tetracycline JO1AADT
Minocycline JO1AADE
Rolitetracycline JO1AAD9
Penimepicycline JO1AA1TD
Clomocycline JO1AAT1
Tet.+chlor.+demecl.(115.4:115.4:69.2) JO1AA20
Comb. of tetracyclines (other) J01A8M
Oxytetracycline, combination: JO1AASE

Chleramphenicol JO1BAD1
Thiamphenicol JO1BADZ
Ampicillin JO1CAD1
Pivampicillin JO1CADZ
Amoxicillin JO1CADA
Bacampicillin JO01CADG
Epicillin JO1CAD7
Pivmecillinam JO1CADS
Mecillinam JO1CA11
Metampicillin JO1CAL4
Talampicillin JOCA1S
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Monnet DL. ABC Calc - Antibiotic consumption calculator

[Microsoft® Excel application]. Version 3.0

Copenhagen (Denmark): Statens Serum Institut 2005
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Occupancy index (during study period)
i study petiod)

Hr. bed-days 142196.7

Antibacterials for systemic use, by ATC level

Hr.
Additional ievel of subdivision grams Hr. DDO

ATC ATC  ATC  (not defined by the official Excl. coliztin fir MLT Hr. per 100  per100
level 2 level 3 level 4 ATC classification system) LRSI arams  Hr. DDD bed-dave bed-davs

J01 - Antibacterials for systemic use {overall) 1503664 1153179 105.7 81.1

JO1CA - Peniciling with extended spectrum (PES) 143620 10147 & 101
PES withoot antlpseddomanal activity 107460 95895 7B T-’ .III
PES with antipseddamanal sty 1610 2583 25 nz
JO1CE - Beta-lactamasze senzitive penicilins 7964 2728 NG nz
JO1CF - Beta-lactamasze resistant peniciling al1a6 6 2068 .3 36 1.4
J01CG - Beta-lactamaze inhibitars nn nn nao oo
JO1CE - Comb. of penicilling (incl. beta-lactamase inhibitors, BLIY g27e7 & 531884 582 ar.a
PES withoot aptlpseydomanal activity + BLS 0911 5 0911 & 358 35.8
PES with amtlpeendomonal activity + BLI i E?E III EETE EI 22 4 1 E
Other cambinations of penleliling

J01DA - Cephalozpoting and relsted substances 34266 5 148233 241 10.4
Flrst-nengratinh ceahalnsonring 5 it : 3A

A | » | M4 ABC Cale / Introduction 4 Instructions £ Enter consumption data 3 Enter hospital data-Get results /
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Number of hospitals
supplying antibiotic use data
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Antibiotic use data: Distribution (n = 140)
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Antibiotic Use
JO1 Median values (DDDs/100 BD)
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Median total antibiotic use: 2001
By Geographical Region, n =140
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Antibiotic Consumption:

The major classes




JO1A Tetracyclines

JO1B Amphenicols

JO1C B-lactams, Penicillins

P 01D Other p-lactams

I JO1E Sulfonamides & Trimethoprim

JO1F Macrolides, Lincosamides, Streptogrami

I JO01G Aminoglycosides
N
!

JO1M Quinolones

JO01X Other antibacterials
\ \

0 ) 10 15
DDDs /100 bed-days, Median values (n = 140)




Median use of penicillin class (JO1 C)
By Geographical Region, n =140
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Penicillins
JO1C sub-classes — as proportion of total JO1 C use

Median use of

13 22 22 22 0l
DDD/100 BD

g Comb. of pen +
BLI
B BL inhibitors
BL-resistant
# BL-susceptible
~—  Extended
spectrum
N
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Median use of non-penicillin beta lactams (JO1 D)
By Geographical Region, n =140
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Non-penicillin B-lactams
JO1 D sub-classes — as proportion of total JO1 D use

Median use of

3 10 3 12 16 JO1 D
DDD/100 BD

Carbapenems

— Il Monobactams
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Antibiotic Consumption:

Individual antibiotics




Relationship between number of individual antibiotics used
and total antibiotic use
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Number of antibiotics on “formulary”




Top - 5 antibiotics used

All hospitals, n = 140 WEST, n =52

Amox + BLI Amox + BLI

Amox + BLI Amox + BLI @)

Ciprofloxacin Ciprofloxacin O

Cefuroxime Cefuroxime

Amoxicillin Amoxicillin @)




TOp - 10 antibiotics used (Median values. % of total use)
France

Amox + BLI

Amoxicillin
Ofloxacin

Amoxicillin

Amox + BLI

Ceftriaxone 67 agents used

Ciprofloxacin Top-10 = 67% of total use

Pristinamycin

ool Bofof~NoR~ B

Ciprofloxacin

(0l Sulfa - Trim




Recommendations
Hospitals

Agree universal unit
_ocal survelllance of antibiotic use

~eedback to prescribers

nvestigate fluctuations & relationship with resistance

Clinical pharmacy services to support prescribing




Recommendations
National / European Health Authorities

National programmes to monitoring antibiotic use.

Implementation of a national surveillance system for
collation, feedback and benchmarking of antibiotic
consumption data in hospitals.

Integrate with National programmes co-ordinating
antibiotic resistance, antibiotic stewardship, policy
and practice.

Education.
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Antibiotic Consumption

and

Antibiotic resistance




Antibiotic Use versus MRSA Prevalence
Overview

All antibiotics (JOl? Fluoroquinolones
JO1 less glycopeptides

. _ Macrolides
ephalosporins Aminoglycosides
349 GC

Correlations

Scatterplots (antibiotic use versus Alert organism prevalence)

Correlation coefficients

Regression Modelling

Linear regression modelling

Adjustment for case mix and geographical variation




Relationship between MRSA prevalence and antibiotic use
Spearman Rank Correlation Coefficients
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ARPAC European hospitals (n=263)

140 ARPAC hospitals submitted useable
antibiotic consumption data

Project ICARE n=45

(Intensive Care Antimicrobial Resistance Epidemiology)

CDC / NNIS system n=68

(National Nosocomial Infections Surveillance)

SCOPE n=37

(Surveillance and Control of Pathogens of
Epidemiological Importance)




Exploration of variation in Antibiotic Use

" Geographical region
Expenditure on health as % of GDP
_ EU status

Hospital size
Teaching status

a4 :
ICU size
ICU beds as proportion of total

Number of paediatric beds
Paediatric beds as proportion of total

Number of long stay beds
_Long stay beds as proportion of total

Case mix indicators

X
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Antibiotic use data: Distribution (n = 140)

Median = 50 (37,67)
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Usage of antibiotics ranked 1-10,
expressed as % of total usage

(n = 140)

Median 20% 32% 41% 49% 55%
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Top - 5 antibiotics used

Central / Eastern Europe,

n =234

South East Europe,
n=23a

Gentamicin

Amox + BLI
Ciprofloxacin

Amox + BLI

Ampicillin

O
O

Gentamicin

Ciprofloxacin
Amox + BLI
Ampicillin

Sulfa + Trim

O
O

O




Top - 5 antibiotics used

Northern Europe, Southern Europe,
n=19 n =26

Penicillin V @) Amox + BLI @)

Cefuroxime Amox + BLI
Penicillin G Ciprofloxacin O

Ciprofloxacin O Ceftriaxone

Amoxicillin @) Cefuroxime @)




European differences in numbers of
antibiotics prescribed (formulary)

Median 46 44 52 36
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