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Colophon

This report is published under the acronym NethMap by
the SWAB, the Dutch Foundation of the Working Party
on Antibiotic Policy, in collaboration with the RIVM, the
National Institute for Public Health and the Environment
of the Netherlands. SWAB is fully supported by a
structural grant from the Ministry of Health, Welfare and
Sports of the Netherlands.The information presented in
NethMap is based on data from ongoing surveillance
systems on the use of antimicrobial agents in human
medicine and on the prevalence of resistance to relevant
antimicrobial agents among medically important
bacteria isolated from patients in the community and
from patients admitted to hospitals. The document was
produced on behalf of the SWAB by the Publishing
Department of the RIVM.

NethMap can be ordered from the SWAB secretariat,

c/o Academic Medical Centre Afd. Inf.ziekten, Trop.
Geneeskunde en AIDS, F4-217, Postbus 22660, 1100 DD
AMSTERDAM the Netherlands, Tel. +31 20 566 60 99
Fax +31 20 697 22 86 . NethMap is also available from
the website of the SWAB: www.swab.nl. The suggested
citation is: SWAB. NethMap 2006 — Consumption of
antimicrobial agents and antimicrobial resistance among
medically important bacteria in The Netherlands.
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Tabel 1 Centres contributing to the surveillance of antimicrobial resistance

COM IUP PHISIS Men Gon

Groningen Delfzijl Delfzicht Hospital 0
Groningen Academic Medical Centre 0 0
Regional Laboratory for Public Health 0 0 0
Stadskanaal Refaja Hospital 0
Winschoten St Lucas Hospital 0
‘t Zandt General practice 0
Friesland Leeuwarden Regional Laboratory for Public Health 0 0 0 0
Drente Assen General practice 0
Emmen Scheper Hospital 0
Overijssel Deventer Deventer Hospital 0
Regional Laboratory for Public Health 0
Enschede Regional Laboratory for Public Health 0 0 0 0
Hardenberg Regional Laboratory for Public Health 0
Zwolle Isala Clinics 0
Hanze laboratory 0
Regional Laboratory for Public Health 0
Gelderland Apeldoorn Medical Laboraties ZCA 0 0
Arnhem Regional Laboratory for Public Health 0 0 0
Barneveld General practice 0
Dieren General practice 0
Doetinchem Slingeland Hospital 0
Ede Gelderse Vallei Hospital 0
Harderwijk St Jansdal Hospital 0
Heerde General practice 0
Nijmegen University Medical Centre St Radboud 0 0 0
Regional Laboratory for Public Health 0 0
Zelhem General practice 0
Utrecht Amersfoort Meander Medical Centre 0 0
General practice 0
Bilthoven National Institute for Public Health and the Environment 0
Nieuwegein Sint Antonius Hospital 0 0 0 0
Utrecht Diakonessenhuis 0
General practice 0
Neth Institute for Health Services Research NIVEL 0
Overvecht Hospital 0
SALTRO 0
University Medical Centre 0 0
Zeist Lorentz Hospital 0
Noord Holland  Alkmaar General practice 0
Medical Centre 0 0
Amsterdam Academic Medical Centre 0 0
Academic Hospital VU 0 0
General practice 0
Onze Lieve Vrouwe Gasthuis 0 0 0
Regional Laboratory for Public Health 0
Slotervaart Hospital 0
St Lucas Hospital 0
Baarn Medical Centre Molendaal 0
Haarlem General practice 0
Regional Laboratory for Public Health 0 0
Hilversum Central Bacteriological Laboratory 0
Hoorn Westfries Gasthuis 0
Huizen General practice 0
Zaandam De Heel Hospital 0 0
Zuid Holland Capelle a/d IJssel IJsselland Hospital 0
Delft SSDZ laboratories 0 0
‘s-Gravenhage Bronovo Hospital 0 0
General practice 0
3
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Tabel 1 Continued

CoM PHISIS Men  Gon
Zuid-Holland Leyenburg Hospital 0 0
Regional Laboratory for Public Health 0
Rode Kruis / Juliana Children’s Hospital 0
Westeinde Hospital 0 0
Dordrecht Regional Laboratory for Public Health 0 0
Gorkum Regional Laboratory for Public Health 0
Gouda Groene Hart Hospital 0
Leiden Diaconessenhuis 0
KML Laboratory 0
University Medical Centre 0
Leiderdorp St Elisabeth Hospital 0
Rotterdam General practice 0
Erasmus University Medical Centre 0 0 0
Ikazia Hospital 0
MCRZ 0 0
Sophia Children’s Hospital 0
St Franciscus Gasthuis 0
Schiedam Schieland Hospital 0
Spijkenisse Ruwaard van Putten Hospital 0 0 0
Voorhout General practice 0
Woerden Hofpoort Hospital 0
Noord Brabant  Bergen op Zoom  Lievensberg Hospital 0
Breda Amphia Hospital 0
‘s Hertogenbosch  Bosch Medical Centre 0 0
Regional Laboratory for Public Health 0
Ravenstein General practice 0
Roosendaal St Franciscus Hospital 0
Rosmalen General practice 0
Tilburg Regional Laboratory for Public Health 0 0 0
Uden General practice 0
Veldhoven Laboratory for Medical Microbiology 0 0
Limburg Heerlen Regional Laboratory for Public Health 0 0 0
Kerkrade St Jozef Hospital 0
Maastricht General practice 0
Academic Medical Centre 0 0
Roermond St Laurentius Hospital 0 0 0
Sittard Maasland Hospital 0
Venlo VieCuri Medisch Centrum voor Noord-Limburg 0 0
Weert St Jansgasthuis 0 0 0
Zeeland Goes Regional Laboratory for Public Health 0 0 0
Middelburg General practice 0
Terneuzen General practice 0
Regional Laboratory for Public Health 0 0 0

(COM=Community, IUP=Intensive Cares/Urology Services/Pulmonology Services, PH ISIS=Public Health Laboratories/ISIS,
Men=Meningitis Surveillance, Gon=Gonorrhoea Surveillance)
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Centers contributing to the surveillance of the use of
antimicrobial agents

Community usage
Foundation for Pharmaceutical Statistics SFK, The
Hague

Hospital usage

We hereby recognise the important contributions of
hospital pharmacists of the following hospitals in
collecting and providing quantitative data to SWAB
on the use of antimicrobial agents in their respective
institutions listed hereunder:

Alkmaar, Medisch Centrum Alkmaar; Almelo,
Twenteborg Ziekenhuis; Amersfoort, Meander Medisch
Centrum; Amstelveen, Ziekenhuis Amstelveen;
Amsterdam, Academisch Medisch Centrum; Amsterdam,
VU Medisch Centrum; Amsterdam, BovenlJ Ziekenhuis;
Amsterdam, O.L. Vrouwe Gasthuis; Apeldoorn, Gelre
ziekenhuizen; Arnhem, Rijnstate Ziekenhuis; Assen,
Wilhelmina Ziekenhuis; Bergen op Zoom, Ziekenhuis
Lievensberg; Blaricum, Ziekenhuis Gooi-Noord;
Boxmeer, Maasziekenhuis; Breda, Amphia Ziekenhuis;
Capelle aan den [Jssel, IJsselland Ziekenhuis;
Coevorden/Hardenberg, Streekziekenhuis; Delft, Reinier
de Graaf Groep; Den Haag, Bronovo Ziekenhuis; Den
Haag, Leyenburg Ziekenhuis, Den Haag, RKZ/JKZ;
Den Helder, Gemini Ziekenhuis; Deventer, St. Deventer
Ziekenhuizen; Doetichem, Slingeland Ziekenhuis;

Dokkum, Streekziekenhuis; Dordrecht, Albert Schweitzer

Ziekenhuis; Drachten, Ziekenhuis Nij Smellinghe;

Ede, Ziekenhuis Gelderse Vallei; Eindhoven, Catharina
Ziekenhuis; Eindhoven, Maxima Medisch Centrum;
Enschede, Medisch Spectrum Twente; Geldrop, St.
Anna Zorggroep; Goes, St. Oosterschelde Ziekenhuizen;
Gorinchem, Rivas Zorggroep; Gouda, Groene Hart
Ziekenhuis; Groningen, Groningen Universitair Medisch
Centrum; Groningen, Delfzicht Ziekenhuis; Groningen,
Martini Ziekenhuis; Groningen, Refaja Ziekenhuis;
Haarlem, Kennemer Gasthuis; Haarlem, Spaarne

Ziekenhuis; Harderwijk, Ziekenhuis St. Jansdal; Heerlen,

Atrium Medisch Centrum; Hengelo, Ziekenhuisgroep
Twente; ’s Hertogenbosch, Jeroen Bosch Ziekenhuis;
Hilversum, Ziekenhuis Hilversum; Hoorn, Westfries
Gasthuis; Leeuwarden, Medisch Centrum Leeuwarden;
Leiden, Diaconessenhuis; Leiden, Leids Universitair
Medisch Centrum; Leiderdorp, Rijnland Ziekenhuis;
Leidschendam, Medisch Centrum Haaglanden;
Maastricht, Academisch Ziekenhuis Maastricht;

Nieuwegein St. Antonius Ziekenhuis; Nijmegen, Canisius

Wilhelmina Ziekenhuis; Nijmegen, Universitair Medisch
Centrum St. Radboud; Oss, Ziekenhuis Bernhoven;
Purmerend, Waterlandziekenhuis; Roermond, Laurentius
ziekenhuis; Rotterdam, Erasmus MC; Rotterdam, Ikazia
Ziekenhuis; Rotterdam, Medisch Centrum Rijnmond-

Zuid; Rotterdam, Sint Franciscus Gasthuis; Sittard,
Maaslandziekenhuis; Sneek, Antonius Ziekenhuis;
Spijkenisse, Ruwaard van Putten ziekenhuis; Terneuzen,
Ziekenhuis Zeeuws-Vlaanderen; Tiel, Ziekenhuis
Rivierenland; Tilburg, Elisabeth Ziekenhuis; Tilburg,
Tweesteden Ziekenhuis; Utrecht, Diaconessenhuis
Utrecht; Utrecht, Mesos Medisch Centrum; Utrecht,
Universitair Medisch Centrum Utrecht; Veghel,
Ziekenhuis Bernhoven; Veldhoven, Maxima Medisch
Centrum; Venlo, VieCuri Medisch Centrum voor
Noord-Limburg; Venray, Stichting ZALV; Vlaardingen,
Vlietland Ziekenhuis; Vlissingen, Ziekenhuis Walcheren;
Weert, St. Jans Gasthuis; Winschoten, Sint Lucas
Ziekenhuis; Woerden, Hofpoort Ziekenhuis; Zaandam,
Zaans Medisch Centrum; Zeist, Diakonessenhuis Zeist;
Zevenaar, Streekziekenhuis; Zoetermeer, 't Lange

Land Ziekenhuis; Zutphen, Het Spittaal; Zwolle, Isala
Klinieken.
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Preface

On behalf of the Dutch Working Party on Antibiotic
Policy we are happy to present the fourth surveillance
report, called NethMap 2006, on antimicrobial use and
resistance in human medicine in the Netherlands. The
Dutch Working Party on Antibiotic Policy was founded
in 1996 by three societies of professionals highly
involved in the management of infectious diseases in

the Netherlands. Thus, the Netherlands Society for
Infectious Diseases, the Netherlands Society for Medical
Microbiology and the Netherlands Society of Hospital
Pharmacists pooled their resources in this Working Party,
locally known by its acronym: the SWAB (Stichting
Werkgroep Antibiotica Beleid). SWAB’s mission is to
manage, limit and prevent the emergence of resistance
to antimicrobial agents among medically important
species of microorganisms in the Netherlands, thereby
contributing to the proper care of patients in this country.
The importance of the SWAB initiative taken by these
professsional bodies was immediately clear to the health
authorities of the Netherlands and resulted in the decision
of the Ministry of Health, Welfare and Sports in 1997 to
structurally support the SWAB’s activities financially.
This recognition and support of SWAB’s work by the
government continues to this day. SWAB has focused

its activities on several major goals, one of which is

the development of an integrated surveillancesystem
regarding the use of antimicrobial agents and the
prevalence of antimicrobial resistance among medically
important species of microorganisms. These initiatives
corresponded well with the recommendations from

the Dutch Council on Health Research (2001) and the
European Union (2001). Therefore the Ministry of
Health, Welfare and Sports formally invited SWAB in
May 2002 to develop such a surveillance system in close
collaboration with the Centre for Infectious Disease
Control, recently founded in the National Institute of
Public Health and the Environment (RIVM).

NethMap 2006 extends and updates the information

in the previous three reports. We have added one more
years to the trend lines, more species of microbes are
monitored and several special analyses have been added
that contribute to our insight in the usage data presented
and on the combined occurrence of resistance in some
species.

Importantly, three surveillance reports called MARAN
2002-2004 have been published regarding the use

of antimicrobial agents and the development of
antimicrobial resistance in animal husbandry (see www.
cidc-lelystad.nl) by the Veterinary Antibiotic Usage and
Resistance Surveillance Working Group. The MARAN
2005 report will appear in October 2006.

Taken together the current and future NethMap- and
MARAN-reports aim to constitute a comprehensive
monitor of the consumption of antimicrobial agents

and the prevalence of antimicrobial resistance in the
Dutch medical and veterinary arena, respectively. The
interaction between these two areas of antibiotic use and
resistance is explored in a working group started in 2003
by the ministry of Health, Welfare and Sports and that of
Agriculture, Nature and Food Quality. Both SWAB and
its veterinary sister group are represented in this working
group which discusses the evolution of antibiotic use
and resistance in the Netherlands on the basis of our
surveillance data.

We hope and trust that NethMap continues to contribute
to our knowledge and awareness regarding the use

of antibiotics and the resistance problems that may

arise from it. We thank all who have contributed to the
surveillance efforts of SWAB sofar, and express our hope
that they will continue to do so.

The editors:

Prof dr Henri A. Verbrugh dr Han de Neeling
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1 Summary

NethMap 2006 is the fourth annual report of the SWAB
containing information regarding the use of antimicrobial
agents and the prevalence of resistance to these agents
among common human pathogens isolated in the
Netherlands. Trends in antibiotic use and resistance are
presented in the form of serial annual data collected
systematically from 1993 up to 2005.

The overall use of antimicrobial agents in primary health
care has remained very stable over the past years at levels
just below 10 defined daily dosages (DDD) per 1000
inhabitants per day. However, the consumption level in
2005 rose to 10.5 DDD/1000/day, an increase that was
mainly associated with increased use of antibiotics for
respiratory infection in the winter months. It remains

to be seen whether this signals a change in disease
patterns or whether prescribing habits are changing. Also,
subtle shifts in the patterns of use of the various classes
of antibiotics can be observed. Thus, the use of beta-
lactamase sensitive penicillin and of extended spectrum
penicillin, primarily amoxicillin, has been declining for
some years now, a trend that seems to be counterbalanced
by increases in the use of the combination of amoxicillin
with clavulanic acid, co-amoxiclav, and in the use of
agents belonging to the macrolide class. The use of the
fluoroquinolones in primary health care has remained
stable, although within this class of agents substitutions
seem to occur. Increased use of ciprofloxacin is offset

by decreased use of ofloxacin and norfloxacin. These
trends may well be relevant in the face of growing rates
of resistance against macrolide and fluorquinolone
antibiotics among common human pathogens. With
regards to urinary tract infection it is interesting to note
that nitrofurantoin is now used more often, possibly due
to the emergence of resistance to trimethoprim among
strains of Escherichia coli causing urinary infections.

NethMap 2006 for the first time presents antibiotic
consumption data broken down to the level of health
care regions. These variations in relative antibiotic
consumption are not readily explained. Regions where
co-amoxiclav was used most showed relatively low use
of amoxicillin, suggesting that substitution has taken
place. Also, in a region with lowest use of trimethoprim
we observed the highest use of fluoroquinolones,
suggesting that again substitution of agents for a similar
indication has taken place in this, but not in other
regions of the Netherlands. It is currently unknown
what determinants are involved, that may explain these
regional differences in antibiotic use.

In a separate analysis (Project 1) antibiotic use patterns in
primary health care are presented for 31 European

countries participating in the European surveillance
programme ESAC. The SWAB provided the Dutch data
for this project. Clearly significant differences exist in
the quantity and quality of antibiotic consumption across
Europe, the Netherlands being the country with lowest
consumption. For some classes of antibiotics, e.g. the
macrolides, penicillins and fluoroquinolones, there is a
clear correlation between usage and resistance patterns
among common human pathogens across Europe.

In the preceding NethMap report 2005 it was argued
that DDD/100 patient-days may not suffice as the

sole indicator of antibiotic use in hospitals. It was
shown that this indicator is sensitive to changes in the
hospital resource data which are used to calculate the
denominator, i.e. the number of patients days. NethMap
2005 and NethMap 2006, therefore, present a second
indicator of antibiotic use in hospitals, i.e. the number
of DDD/100 admissions. Whereas the number of

DDD of antibiotics/100 patient-days steadily increased
from 43 in 2000 to 54 in 2004, the number of DDD of
antibiotics/100 admissions remained relatively constant
over this same period of time and was 8% lower in 2004
compared to 2003. The difference in trends between the
two indicators could be ascribed to changes in hospital
resource data, in this case to the steady decline in the
mean length of stay per admission (down from 8.6 days
in 2000 to 6.7 days in 2004). Thus, patients hospitalised
in the Netherlands on average did not receive more
antibiotics but, since they remained in the hospital

for fewer days, the number of DDD/100 patient-days
increased. Such an increase in DDD/100 patient-days
may not necessarily represent an increase in the selection
pressure exerted by antibiotic use, i.e. increase the

risk of emergence of antibiotic resistance. Although it
can be argued that increases in DDD/100 patient days
translate in increases in the density of antibiotic use in
hospitals, this argument will only hold if the number

of beds available and the bed occupancy rate remained
stable, and this has not been the case. However, for
several classes of antimicrobial agents increases in both
DDD/100 patient-days and in DDD/100 admissions
were observed, trends that are probably associated with
increases in the selection pressure toward antibiotic
resistance in hospitals. Such trends were observed for
beta-lactamase-resistant penicillins, for co-amoxiclav, the
carbapenems, the lincosamides and for nitrofurantoin.
The opposite, i.e. trends toward less DDD/100 patient-
days and less DDD/100 admissions, was observed for
tetracyclines, extended spectrum penicillin (amoxicillin)
and for the combination of sulfonamides with
trimethoprim.

Although these trends were rather mild and our analysis
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do not show abrupt changes in antibiotic use patterns,
subtle shifts may over the years accumulate to represent
a significant change in usage and, therefore, have a major
impact on the selection pressures present in the hospital
setting.

Penicillins are the class of antibiotics most often used in
hospitals, they account for almost half of all use. Usage
of this class of antibiotics has been increasing over

the years relative to that of other classes of antibiotics.
Especially the use of broad spectrum combinations,
primarily co-amoxiclav, has increased. Within classes

of agents shifts are also observed. Thus, ciprofloxacin
use has clearly increased at the expense of other
fluoroquinolones, as has gentamicin at the expense of
other aminoglycosides and vancomycin at the expense of
teicoplanin.

The surveillance of antimicrobial resistance continued to
include strains of E. coli isolated from patients presenting
with urinary infection to their primary care physician in
general practice, as well as strains of Gram-positive and
Gram-negative species isolated in hospital settings. In
general practice the resistance of E. coli to amoxicillin
was higher in 2003/2004 than in previous years (>30%
versus approximately 20 %). In addition, the trend
toward higher rates of resistance to trimethoprim
observed since 1997 continued so that in 2003/2004
23% of all isolates were resistant to this first line agent.
Although there were regional differences trimethoprim
resistance increased in all. Since trimethoprim was
advocated as fist line agent for uncomplicated urinary
tract infection in general practice this observation was
taken into account when recently the Dutch College of
General Practicioners updated their practice guidelines
for urinary infection this setting. Combination of
trimethoprim with sulphonamide was not an alternative
since resistance rates to this combinations run only 2%
lower than for trimethoprim alone. However, E. coli
resistance to nitrofurantoin, another first line agent,
remains low as does its resistance toward co-amoxiclav.
Both agents are now advocated as first line treatments,
nitrofuranoin in adults with uncomplicated urnary tract
infection and co-amoxiclav instead of amoxicillin for
paediatric patients with (complicated) urinary tract
infections. In contrast, resistance toward norfloxacin,
often used as second tier agent for urinary infection, has
been creeping up to a 3-4% level indicating that use of
fluoroquinolones in general practice, even when stable
over many years, may ultimately lead to resistance
emergence among E. coli. Alternatively, resistant E. coli
may be emerging in hospital settings where the density
of fluoroquinolone use is much higher, and subsequently
exported from hospitals to the community.

For the first time NethMap presents data on antimicrobial
susceptibility of a collection of 446 strains of

Staphylococcus aureus cultured from 1381 nasal swabs
of patients presenting to their primary care physician

for non-infectious reasons. Interestingly, resistance to
commonly use antistaphylococcal antibiotics remains
low, although 4 (1%) strains were methicillin resistant.
Since patients visiting their general practitioners are not
representative of the population, the true MRSA carriage
rate among the Dutch population is probably lower.

In hospitals, the surveillance system covers Escherichia
coli, Klebsiella pneumoniae,Proteus mirabilis,
Pseudomonas aeruginosa, Staphylococcus species,
Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis, Helicobacter pylori and, newly
included for the first time, Enterococcus faecalis and
Neisseria gonorrhoeae. In addition, resistance data

is presented for Mycobacterium tuberculosis and for
Neisseria meningitidis. The overall impression is that
of rather stable rates of resistance for most antibiotics
among these pathogens. However, certain trends need to
be addressed carefully.

First, the rates of resistance to fluoroquinolones is
clearly increasing among clinical isolates of E. coli,

P. aeruginosa, Neisseria gonorrhoeae and S. aureus.

In Urology services >10% of E. coli and S. aureus are
now fluoroquinolone resistant, and in other hospital
departments resistance to these agents has reached the
5-10% range. Importantly, fluoroquinolone resistant

E. coli were observed in <5% of the isolates in the
period up to the year 2000. Urology services are also
observing vancomycin resistant E.faecalis since 2003.
Likewise, Intensive Care Units are settings from which
resistant micro-organisms, including ciprofloxacin and
ceftazidime resistant E. coli and Klebsiella pneumoniae
and ciprofloxacin resistant S. aureus routinely emerge.
NethMap clearly shows resistance rates to be generally
higher among pathogens isolated in such settings. It

is good to note that the Working Party on Infection
Prevention (WIP) has recently produced guidelines to
contain multiple drug resistant organisms in such hospital
settings (www.wip.nl) . Another worrisome trend is

the steadily increasing rate of resistance to macrolides
among clinical isolates of S. aureus and S. pneumoniae,
both are now approaching the 10% threshhold above
which their empiric use may become less reliable and,
therefore, limited. However, the first line peniciilin
agents for these two important species of Gram-positive
pathogens remain effective. Among clinical S. aureus
isolates the proportion of methicillin resistance was
1-2% in 2003/2004, 2.5 % in 2005, and only 2-3% of
S. pneumoniae isolates had reduced susceptibility to
penicillin. Although still low, these rates may be creeping
up and continued vigilance in controlling resistant
staphylococci and pneumococci is clearly warranted.
These SWAB surveillance data corroborate the
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resistance trends found across Europe as monitored by
the European Antimicrobial Resistance Surveillance
System (EARSS; www.earss.rivm.nl). This European
perspective clearly shows that the worrisome resistance
trends noted in the Netherlands can deteriorate further.
Thus, fluoroquinolone resistance among invasive strains
of E. coli reached >20% in nine countries participating
in EASS in 2004, likewise amoxicillin resistance rates
>50% were reported from 13 countries. In addition,

the rates of macrolide resistance and penicillin non-
susceptibility among S. pneumoniae are much higher in
many European countries indicating that the rates we
have observed in the Nethelands so far may well increase
further.

NethMap 2005 included for the first time data on
antibiotic resistance among Helicobacter pylori and
Neisseria menigitidis. The data generally showed stable
rates of resistance for H. pylori for 1995 until 2004, and
this remained so in 2005. For N. meningitidis rates of
reduced susceptibility to penicillin were approximately
1% in the period 1993-2001. In 2002 and 2003 rates
were higher (up to 3%) but it could not be ascertained
whether this was the beginning of a trend. The 2004 data

showed a 4% level of reduced susceptibility but in 2005
resistance was back at the 1% level arguing against an
emerging trend in this case.

In contrast to N. menigitidis, the resistance patterns of
N. gonorrhoeae have worsened considerably over the
past years, especially by the emergence of ciprofloxacin
resistant strains. This latter phenomenon has prompted
the reinstatement of a national resistance surveillance
system for this species as well an adjustment of the
treatment guidelines for sexually transmitted diseases.
Finally, resistance to antimicrobial agents among
isolates of Mycobacterium tuberculosis showed them to
be susceptible to all four agents tested in >85% of the
cases. Resistance to INH was stable at 8-9% and multiple
resistance was observed in 2-3% of the strains tested.
Resistance to all four agents was rare but occurred in
almost 1% of the isolates in 2005. Again, trends of

M. tuberculosis resistance need to be followed closely to
discern the emergence of (multiple) resistance at an early
stage.

In conclusion, NethMap aims to present information
regarding the use of and resistance to antibiotics in the
Netherlands in a manner that is useful for benchmarking
and for detecting and following important trends.

10
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2 Samenvatting

NethMap 2006 is het vierde surveillance jaarrapport

van de SWAB en geeft informatie over het gebruik van
antibiotica en het voorkomen van antibiotica resistentie
in de meest voorkomende, voor de mens pathogene,
bacteriesoorten in Nederland.

Op basis van systematisch verzamelde en bewerkte
gegevens over het jaarlijkse gebruik aan antibiotica en
het voorkomen van antibiotica resistenties kunnen trends
worden beschreven.

Over de jaren heen is het gebruik aan antibiotica in de
Nederlandse eerstelijns gezondheidszorg zeer stabiel.
Het gebruik is tot 2005 steeds onder de 10 DDD per 100
inwoners per dag gebleven. Het gebruik in 2005 was
echter 10,51 DDD/1000 inwoners/dag, een toename

die vooral veroorzaakt werd door meer gebruik van
antibiotica in het winterseizoen. Het valt nog te bezien
of hier sprake is van een afwijkend ziektepatroon of dat
er sprake is van wijzigingen in het voorschrijfgedrag van
huisartsen. Ten opzichte van andere Europese landen
blijft Nederland het laagte record houden.

Daarnaast zijn enkele trends waarneembaar. Zo neemt
het gebruik van beta-lactamase gevoelige penicilline and
van breed spectrum penicilline al enkele jaren langzaam
af, terwijl het gebruik van de combinatie amoxicilline
met clavulaanzuur (co-amoxiclav) en van antibiotica

uit de macroliden groep toeneemt. Het gebruik van
fluorochinolones in de eerstelijns gezondeidszorg lijkt
stabiel, maar binnen deze groep middelen zijn wel
substituties waarneembaar. Er wordt meer ciprofloxacine
gebruikt en minder ofloxacine en norfloxacine. Deze
trends zijn relevant gezien de toename aan resistentie
tegen fluorochinolonen en tegen macrolide antibiotica.
Zo lijkt de toename in resistentie tegen trimethoprim
onder E. coli die urineweginfectie veroorzaken, ervoor te
zorgen dat er meer nitrofurantoine wordt voorgeschreven
en minder trimethoprim.

In dit rapport wordt voor de eerste keer onderscheid
gemaakt in het antibioticagebruik per gezondheidsregio.
Indien bepaalde klassen van antibiotica worden
geanalyseerd blijken er opmerkelijke verschillen

te bestaan tussen regio’s. Zo lijken de regio’s die

relatief veel breedspectrum co-amoxiclav gebruiken
relatief weining amoxicilline te gebruiken, hetgeen op
substitutie duidt. In een ander geval blijkt er in een regio
opmerkelijk veel fluorochinolonen te worden gebruikt
terwijl het gebruik aan trimethoprim in dezelfde regio
juist uitzonderlijk laag is. Dat zou kunnen betekenen

dat in die regio, maar niet in de overige regio’s, er
substitutie is opgetreden van antibiotica voor hetzelfde
indicatiegebied. Ook deze bevindingen geven aanleiding
nader onderzoek te doen naar de determinanten van

deze regionale verschillen in antibioticum gebruik en
bijvoorbeeld na te gaan of er verbanden zijn met het
voorkomen van daarbij passende antibioticaresistenties.

In een aparte analyse (Project 1) worden de
Nederlandse gebruiksgegevens vergeleken met die

van 30 andere landen in Europa in het kader van een
Europees surveillance project (ESAC). De SWAB
participeerde namens Nederland in ESAC en leverde
de gebruiksgegevens aan. Het is duidelijk dat in
kwantitieve en kwalitatieve zin er grote verschillen
bestaan tussen de diverse Europese landen in het gebruik
van antibiotica. Nederland blijft het land waar in de
eerste lijnsgezondheidszorg het antibiotiumgebruik het
laagst is. Uit het ESAC project komen ook duidelijke
aanwijzingen dat er een verband bestaat tussen gebruik
en het resistentie probleem van de landen. Hoe meer
gebruik van bijvoorbeeld macroliden, penicillines en
fluorochinolonen, hoe meer resistentie er tegen deze
middelen gevonden wordt onder veel voorkomende
pathogene micro-organismen.

In het voorgaand NethMap rapport 2005 werd
aannemelijk gemaakt dat het antibioticumgebruik in het
ziekenhuis niet alleen weergegeven kan worden door de
maat DDD/100 patiénten dagen (ligdagen). Aangetoond
werd da