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Summary
Differences in antibiotic resistance patterns across the

Member States of the European Union (EU) suggest that poli-
cies and guidelines on antibiotic usage may affect the preva-
lence of resistance. However, comparison of resistance in the
different countries of the EU is biased by differences in the
antimicrobial agents tested, the samples chosen for testing, the
susceptibility test systems used, and the breakpoints adopted.

Therefore the Antimicrobial European Resistance Sur-
veillance System (EARSS) is created, an international network
of national surveillance systems which aims to aggregate com-
parable and reliable antimicrobial resistance data for public
health purposes in Europe. EARSS may at the same time act as
an incentive to improve national surveillance systems and could
become the backbone of international surveillance.

EARSS will be a straightforward organisational network
accumulating antimicrobial resistance surveillance data from
the participating laboratories of the different Member States.
Data will be brought together into a European antimicrobial
resistance database, at the RIVM (the National Institute of Public
Health and the Environment of the Netherlands, the co-
ordinating institute of EARSS).

Background information
Some authors state that we are currently in the midst of

a world-wide crisis of antibiotic resistance and increasing fre-
quency of emerging infectious diseases. They indicate that es-
pecially during the past two decades, resistance has occurred
not only in the developing world but also in several countries in
the western world, leading to multidrug resistance in tubercu-
losis and to the re-emergence of old infectious diseases, includ-
ing the increase of several almost untreatable nosocomial in-
fections. Moreover, they point out that health and economic
impact studies on antimicrobial resistance have shown that the
mortality, the likelihood of hospitalisation, and the length of
hospital stay were usually at least doubled for patients infected
with drug-resistant strains when compared with those infected
with drug-susceptible strains of the same bacteria.

Philosophy
’Simplicity is the name of the game’
We believe that because EARSS is developed on the ba-

sis of and in co-operation with national surveillance systems it
will be a useful instrument to control antibiotic resistance in
the EU.

A surveillance system should be based on output that
can routinely be harvested from the diagnostic laboratory with-

out changing the primary diagnostic process.
Of special interest is the early warning of the emergence

of resistance. This means that of particular interest are changes
of the MIC under the resistance breakpoint.

Collaboration:
Another important collaboration is with WHO (EMC).

EARSS will fit in the network-of-networks, presently being es-
tablished by the WHO. The cooperation, laid down in a Memo-
randum of Understanding, exists in the use of common soft-
ware, comparison/exchange of data, and provision of technical
assistance by EARSS participants in WHO-sponsored activi-
ties.

Selection of Pathogens:
It is important to use a limited number of bacterial patho-

gens, in order to manage the set-up of the surveillance system.
During the first plenary meeting of EARSS, held in May 1998,
it was decided that, during the pilot phase, resistance data are
collected on Streptococcus pneumoniae and Staphylococcus
aureus. EARSS uses routine data from the laboratories, with-
out changing the primary diagnostic process. Whenever possi-
ble, minimal inhibitory concentrations (MIC) are collected, in
order to detect subtle quantitative changes in susceptibility. The
participants gather unbiased samples of isolates, by either total
or sentinel coverage. In order to minimize sample bias, only S.
pneumoniae isolates from blood and CSF isolates will be used
for antimicrobial resistance. For the same reasons, only S.aureus
isolates from blood will be tested for antimicrobial resistance.

In order to assess risk factors for developing resistance it
is of outmost importance to consider demographic information.
This information consists of four elements:

1. Isolate data: Information regarding the isolate and its
susceptibility test results

2. Patient data: Information regarding the patient
3. Laboratory data: Information regarding the labora-

tory methods used and denominator data (e.g., catchment popu-
lation)

4.Hospital data: Denominator information regarding the
hospital(s) served by the laboratory.

Conclusion:
EARSS is a surveillance system. It collects data from a

network of surveillance systems at regional and national level.
EARSS is a network of  national systems. It is an incentive for
national surveillance systems. It is a platform for co-ordinators
of national systems to discuss and reach consensus on a Euro-
pean level on how to monitor resistance. It is useful in defining
the parameters of patient-, isolate-, hospital and test result in-
formation needed to be collected. It defines a common format
for the data collection. It provides software to enable data con-
version. It helps develop strategies to overcome epidemiologi-
cal and microbiological pitfalls that make comparison of resist-
ance data between countries unreliable.
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At present 12 laboratories are involved in
EARSS in Ireland, see below. Eleven take part in the
S.aureus component and all take part in the
S.pneumoniae component. Data is received in a timely
manner at the National Disease Surveillance Centre
(NDSC) – the national co-ordinating centre for
EARSS in Ireland. The information on the reporting
forms is entered into the WHONET database. The
data is then checked on a quarterly basis to ensure
there are no duplicates. Laboratories are then advised
of their individual returns for the quarter. Once that
is acknowledged and there is unlikely to be any more
entries, data analysis can proceed. The databases at
NDSC and at the reference centres are also corre-
lated to maximise consistency. The e-test results are
input to the records and the data is then transmitted
to the international centre in RIVM, The Netherlands.
Check out their web site where reports, meetings and
all EARSS documentation are available to download
(www.earss.rivm.nl/).

There has been a significant delay in produc-
ing this feedback because of the need to double check
on some data and resolve outstanding ambiguous
definitions. Given the level of resistance detected in
this analysis, NDSC wanted to be assured of the in-
formation it had received. Quality checks and proce-
dures now exist to let information flow and analysis
proceed in a timely fashion. Parallel to these devel-
opments, NDSC is investigating the possibility of
electronic notification of unnamed antibiotic resist-
ance data from computerised laboratories. Some cen-
tres provided a disc with an ASCII tab delimited text
format. This was imported into the database here.
We still need to verify that these results are consist-
ent with those sent by paper means. We also need to
clarify some of the necessary fields and the codes
used in laboratories. A quarterly file such as this will
reduce the burden on the laboratory in data collec-
tion. We will keep you informed of further develop-
ments.

NDSC and the EARSS Steering Group will pro-
duce an annual report and we will be asking you for
your views as participants in the EARSS project. Dr
Olive Murphy has recently taken over the role of na-
tional co-ordinator from Dr Lynda Fenelon.

The following tables show the aggregate re-
sults for the second and third quarter of 1999. The
data underlines the need to monitor resistance care-
fully. Complete data is vital to minimise any bias in
the results.

We would like to reiterate that ALL invasive
(resistant and sensitive) Staph.aureus from blood cul-

tures are included in this study and ONLY resistant isolates will go to St.
James’s Hospital for further testing. All S.pneumoniae should be sent to
Beaumont Hospital for further testing.
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Staph aureus Apr – Jun 1999 Jul – Sep 1999
Total(n) Resistant %ResistTotal(n) Resistant %Resist

Methicillin(Ox) 100 41 41 123 60 48.8
Gentamicin 96 23 24 119 35 29.4
Fusidic Acid 45 2 4.4 39 2 5.1
Erythromycin 95 40 42.1 102 44 43.1
Vancomycin 92 0 0 109 0 0
Ciprofloxacin 73 34 46.6 96 54 56.3
Mupirocin 4 1 5 0
Rifampicin 25 0 0 19 0
Tetracycline 25 1 4 49 0 0

All isolates of Staph.aureus were from blood cultures.

Strep.pneumoniae Apr – Jun 1999 Jul – Sep 1999
Total(n) Resistant %Resist Total(n) Resistant %Resist

Penicillin (Ox) 42 8 19 14 3 21.4
Erythromycin 35 5 14.3 8 0
Tetracycline 22 0 0 6 0
Ciprofloxacin 3 0 4 1
Vancomycin 14 0 0 4 0
Clarithromycin 2 1 2 0
Cefotaxime 23 0 0 7 0

In quarter 2, 38 isolates of S.pneumoniae were from blood cultures
and 3 from CSF.

In quarter 3, all isolates of S.pneumoniae were from blood where
specified.

These tables were based on data received from laboratories and are
based on their antibiogram profile. This means analysis of national data is
performed on data with differing denominators.

The reference centre in St James’s performs further testing on all
MRSA. Complete antibiograms and oxacillin and vancomycin “E-tests”
results are performed at the Reference centre.

At Beaumont Hospital (Royal College of Surgeons of Ireland) fur-
ther testing of S.pneumoniae involves penicillin, ciprofloxacin and cefotaxime
“E-tests” being performed. In the next feedback issue we will endeavour to
improve upon this analysis.

One of the major obstacles hampering the collection of antibiotic
resistance data in Ireland is the lack of standardisation of methodology.
Recently there have been developments in this area. The report of the
Subgroup on Antimicrobial Resistance in Ireland is also due to report in
the near future. We hope to keep you informed of these developments as
well.

The EARSS Steering Group directs the project with NDSC. Mem-
bers of the Group: Dr L Fenelon, Dr D O Flanagan, Prof H Humphreys,
Prof C Keane, Dr O Murphy, Dr A Rossney and Mr D Whyte.

Participant Laboratories:
Adelaide, Meath and National Childrens Hospital, Tallaght; Beaumont Hospital, Dublin; Bon Secours Hospital, Cork; Bon Secours Hospital, Glasnevin;
Cherry Orchard Hospital, Dublin; Mater Misericordiae Hospital, Dublin; Sligo General Hospital; St James’s Hospital, Dublin;
St Vincents Hospital, Dublin; The Rotunda Hospital,.Dublin; University College Hospital, Galway;
Waterford Regional Hospital.


