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Antimicrobial Resistance in Ireland, 2004 
Key Points 

In 2004, 

• 1323 invasive isolates of Staphylococcus aureus were reported.  The proportion of 

isolates that was meticillin-resistant S. aureus (MRSA) was 41.8%, which 

remains one of the highest in countries reporting to EARSS 

• 400 invasive isolates of Streptococcus pneumoniae were reported.  The proportion 

that was penicillin-non-susceptible S. pneumoniae (PNSP) was 10.3%, which is 

moderately high compared to most other European countries.  Of the 41 PNSP 

isolates identified, seven were found to be high-level resistant [minimum 

inhibitory concentration (MIC), >2 mg/L] and 28 were determined to have 

intermediate levels of resistance (MIC, 0.12–1.0 mg/L).  No MICs were available 

for six isolates.  The proportion of S. pneumoniae that was erythromycin-resistant 

was 14.2% 

• 1256 invasive isolates of Escherichia coli were reported.  The proportions of 

isolates that were resistant to third-generation cephalosporins (3GCs), 

fluoroquinolones and aminoglycosides were 2.4%, 12.5% and 5.7%, respectively.  

Multi-drug resistance (MDR) was reported in 5.6% of all Irish isolates.  

Resistance to fluoroquinolones and gentamicin is increasing but the rise in 3GC 

resistance observed in many European countries has not yet been seen in Ireland 

• 242 invasive isolates of Enterococcus faecalis were reported.  The proportion of 

isolates that were vancomycin-resistant was 1.3%.  Although this figure is low, it 

is still slightly higher than observed in most other European countries (<1%) 

• 187 invasive isolates of Enterococcus faecium were reported.  The proportion of 

isolates that were vancomycin-resistant was 23.2%, which is one of the highest in 

Europe 

 

Introduction 

The European Antimicrobial Resistance Surveillance System (EARSS) was established 

in 1998 and is funded by DG SANCO of the European Commission.  It is an international 

network of national surveillance systems, encompassing approximately 800 laboratories 
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serving 1300 hospitals in 28 countries, which aims to collect comparable and reliable 

antimicrobial resistance data on invasive infections of Staphylococcus aureus, 

Streptococcus pneumoniae, Escherichia coli, and Enterococcus faecium/faecalis for 

public health action.1 

 

EARSS in Ireland started in 1999 with the surveillance of S. aureus and S. pneumoniae 

and expanded in 2002 to include three further pathogens, E. coli and the enterococci, 

E. faecalis and E. faecium.  Thirteen additional laboratories joined the program in 2004 

bringing the total number of participating laboratories to 41.  Based on acute public 

hospital activity data obtained from Department of Health and Children (DoHC), the 

estimated population coverage of EARSS in 2004 was approximately 98%, which 

represents an increase from 90% coverage in 2003.  In 2003, EARSS coverage in other 

European countries ranged from 16% in the UK and 19% in Spain to 100% in smaller 

countries such as Estonia, Norway and Slovenia (coverage in Belgium, France, Germany, 

Greece and Italy was not available).1 

 

Protocol 

Data are collected on the first invasive isolate per patient per quarter of S. aureus and the 

enterococci (from blood only) and S. pneumoniae and E. coli [from blood and 

cerebrospinal fluid (CSF)].  Laboratories report routinely generated qualitative disc 

diffusion data on: 

• oxacillin/meticillin (Note: revised spelling in accordance with new International 

Pharmacopoeia guidelines) /cefoxitin for S. aureus 

• oxacillin/penicillin and erythromycin for S. pneumoniae 

• ampicillin, cefotaxime/ceftriaxone and/or ceftazidime (3GCs), ciprofloxacin or 

ofloxacin (fluoroquinolones) and gentamicin or tobramycin (aminoglycosides) for 

E. coli.  Laboratories are also asked to specifically test for the presence of 

extended-spectrum beta-lactamases (ESBLs) 

• ampicillin, high-level gentamicin (HLG) and vancomycin for enterococci 
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All MRSA isolates are submitted to the National MRSA Reference laboratory 

(NMRSARL) at St James’s Hospital, where MICs are determined for oxacillin and 

vancomycin.  Laboratories are requested to submit data on MICs or Etests® performed 

in-house for penicillin and cefotaxime or ceftriaxone on all PNSP isolates. 

 

Epi Info 6 software (CDC, Atlanta, USA and WHO, Geneva, Switzerland) was used to 

determine the 95% confidence intervals (CIs) for medians and to perform Chi-squared 

tests, χ2, and Chi-squared tests for trend, χ2
trend. 

 

Rates of MRSA bacteraemia per 1,000 bed days were calculated using the total number 

of patient bed days used from the Acute Public Hospital Activity Data provided by the 

DOHC for those hospitals that participated in EARSS over the relevant time period.  Data 

from all private hospitals, even if participating in EARSS, were not included in these 

calculations as activity data were not available for these hospitals. 

MRSA rate =        No. of MRSA bacteraemias reported to EARSS   x1000 

 Total No. of bed days used over the surveillance period 

 

Crude rates of invasive pneumococcal disease (IPD) per 100,000 population were 

calculated based on the estimated population coverage of hospitals participating in 

EARSS over the relevant time period and the total population of 3,917,203 in the 

Republic of Ireland as determined in the 2002 census. 

 

Results 

Staphylococcus aureus 

In 2004, 1323 reports of S. aureus isolates from bacteraemia were received from 38 

laboratories, of which 553 (41.8%) were resistant to meticillin (see table 1).  By 

comparison, the proportion of S. aureus isolates that were meticillin-resistant in 2003 was 

42.1%. In 2004, there was a peak in Q2 when the proportion of MRSA was 43.4% 

compared with the other three quarters of the year when the proportion ranged from 39.9-

42.2% (see figure 1).  A similar pattern was seen in 2003. 

 



Annual Report – EARSS, 2004  Page 4 of 28 

The median age of patients with S. aureus bacteraemia was 64 years (95% CI, 62-66 

years).  The difference in median ages of patients with meticillin-sensitive S. aureus 

(MSSA) [57 years (95% CI, 55-59 years)] and MRSA bacteraemia [72 years (95% CI, 

70-73 years)] was considered to be significant as the CIs did not overlap.  The probability 

of acquiring MRSA bacteraemia as opposed to MSSA bacteraemia in patients aged 65 

years or more was approximately twice greater than in patients under 65 years (RR, 1.9; 

95% confidence interval, 1.7 to 2.1; χ2=93.2, P<0.0001).  There were significantly more 

isolates from males than from females for both MSSA (61% versus 39%; z-test=6.0, 

P<0.0001) and MRSA (62% versus 38%; z-test=5.7, P<0.0001).  The age and sex 

distribution of MRSA cases reported in 2004 is shown in figure 2. 

 

The national MRSA rate, based on the EARSS case definition (first isolate of S. aureus 

per patient per quarter: an MRSA isolate is not reported if it is isolated subsequent to an 

MSSA isolate within the same quarter), was 0.14 per 1000 bed days in 2003 and 0.15 in 

2004.  By comparison, the rate in England for the period April 2003 to March 2004 was 

0.17 per 1000 bed days while the rate in Scotland was 0.15 per 1000 bed days between 

July 2002 and June 2003.2,3  The rates in England and Scotland are broadly similar to that 

found in Ireland but are calculated using a different case definition (an episode of MRSA 

bacteraemia is counted every 14 days).  In Scotland, the system of data collection has 

recently been changed by combining data from two separate surveillance systems (from 

Scottish Centre for Infection and Environmental Health’s MRSA Reporting System and 

EARSS) to ensure more complete and accurate reporting on MRSA bacteraemia and this 

will result in slightly higher reported rates.4 

 

Ireland has one of the highest proportions of MRSA in Europe (see figure 3).  Between 

1999 and 2002, the proportion of MRSA increased from 39% to 43%, however, this trend 

was borderline approaching significance (χ2
trend=3.14; P=0.08).  Since 2002, the 

proportion has stabilised and even decreased slightly.  Other countries reporting high 

proportions of MRSA in 2004 include the UK, France, Spain, Portugal, Italy and Greece, 

although the proportions in Ireland and the UK seem to have levelled off in recent years.  

The lowest proportions are still observed in the Netherlands and the Nordic countries.  
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Between 2000 and 2003, EARSS reported that the Netherlands, Belgium, Germany and 

Portugal have seen significant increases in the proportion of MRSA.  Increases were also 

observed in the Nordic countries but at a lower level.  This trend is worrying according to 

EARSS as “a low threshold for losing control may exist but is not well defined”.1  A 

recent report by the Scandinavian Society for Antimicrobial Chemotherapy also indicates 

that the level of MRSA, from both colonized and infected individuals, is increasing 

throughout the Nordic countries.5 

 

Streptococcus pneumoniae 

In 2004, 400 reports of S. pneumoniae isolates from bacteraemia/meningitis were 

received from 28 laboratories (see table 1).  The majority of isolates (n=395) were from 

blood but five were from CSF.  Forty-one isolates (10.3%) were PNSP.  By comparison, 

the proportion of S. pneumoniae isolates that were penicillin-non-susceptible in 2003 was 

11.8%. 

 

As in previous years, a seasonal variation was seen in the numbers of S. pneumoniae 

isolates reported with a trough in Q3, reflecting the quieter summer period (see figure 4). 

 

Of the 41 PNSP isolates reported, MIC data for penicillin and cefotaxime were available 

for 35 and 29 isolates, respectively.  Seven isolates were found to be high-level penicillin 

resistant (MIC, ≥2 mg/L) and the remaining 28 isolates of the 35 tested were determined 

to have intermediate levels of resistance (MIC, 0.12–1.0 mg/L).  No MICs were available 

for six PNSP isolates.  One isolate from blood was intermediately resistant to cefotaxime 

according to Clinical Laboratory Standards Institute (CLSI, formerly NCCLS) non-

meningitis breakpoints (MIC, 2 mg/L) in addition to being high-level resistant to 

penicillin (MIC, 2 mg/L).  Another isolate from CSF was also intermediately resistant to 

cefotaxime (see below).  The remaining 27 isolates of the 29 tested were susceptible to 

cefotaxime (MIC, ≤1 mg/L). 

 

One additional isolate was reported to be oxacillin-resistant on screening by disc 

diffusion but was subsequently found to be penicillin-susceptible on MIC testing (MIC, 
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0.064 mg/L).  This highlights the importance of MIC testing on all isolates that appear to 

be non-susceptible on the initial screening test. 

 

Data on susceptibility to erythromycin were available for 388 isolates.  Fifty-five (14.2%) 

were reported to be resistant.  By comparison, 11.6% of isolates in 2003 were 

erythromycin-resistant. 

 

Twelve isolates were resistant to erythromycin in addition to being non-susceptible to 

penicillin, of which 10 were intermediate and one was high-level resistant (HLR).  No 

MICs were available for the remaining isolate. 

 

The median age of patients with invasive S. pneumoniae infection was 58 years (95% CI, 

53-61 years).  The difference in the median ages of patients with PNSP [66 years (95% 

CI, 51-66 years)] and penicillin-susceptible S. pneumoniae (PSP) [57 years (95% CI, 44-

75 years)] was not considered to be significant as the CIs overlapped.  There were 

approximately equal numbers of S. pneumoniae isolates from males and females (51.5% 

and 48.5%, respectively; z-test=0.61, P=0.55). 

 

Of the five CSF isolates reported in 2004, one (from a six-month old child) was 

intermediately resistant to both penicillin (MIC, 0.75 mg/L) and cefotaxime (MIC, 0.75 

mg/L, interpreted using CLSI meningitis breakpoints).  The other four isolates (one from 

a six-month old child and three from adults aged 32, 64 and 77 years, respectively) were 

susceptible to penicillin. 

 

The crude incidence of IPD in Ireland was estimated to be 10.4 per 100,000 population, 

which is the same as reported in 2003.  The corresponding figures for 1999, 2000, 2001 

and 2002 were 8.2, 7.8, 8.1 and 8.8 per 100,000 population, respectively.  By 

comparison, the rates of invasive pneumococcal disease reported in England and Wales 

in 1999 and 2000 were 8.6 and 8.9 per 100,000 population, respectively.6,7  In Scotland, 

the overall incidence of IPD between 1999 and 2001 was found to be 11 per 100,000.8  In 

2004, the crude incidence rates of IPD in Ireland in children less than 5 years and adults 
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aged 65 years and older were 24.1 and 37.6 per 100,000 population, respectively.  These 

figures compare with projected rates of 21.0 and 37.9 per 100,000 population, 

respectively, in the US in 2004, with an overall projected national rate 12.6 per 100,000 

population.9 

 

The proportion of PNSP in Ireland has decreased significantly over the six years of 

surveillance of this pathogen (see figure 4): from 19% in 1999 to just over 10% in 2004 

(χ2
trend=5.81; P=0.02).  The proportions of both PNSP and erythromycin-resistant 

S. pneumoniae in Ireland are at moderate levels compared to other countries reporting to 

EARSS (see figure 5).  The highest proportions of both are observed in Spain and 

Slovakia. 

 

Escherichia coli 

In 2004, 1256 reports of E. coli isolates from bacteraemia/meningitis were received from 

37 laboratories (see table 1).  The majority of isolates (n=1252) were from blood but four 

were from CSF. 

 

The proportions of isolates reported to be resistant to ampicillin, 3GCs, fluoroquinolones 

and gentamicin were 65.0%, 2.4%, 12.5% and 5.7%, respectively, compared with 61.9%, 

2.4%, 9.5% and 3.9%, respectively, reported in 2003. 

 

The total numbers of E. coli isolates and proportion of resistance reported by quarter for 

3GCs, fluoroquinolones and gentamicin are shown in figure 6. 

 

Sixty-six isolates were identified as MDR [defined as resistance to three or more of the 

mandatory antibiotics (ampicillin, 3GCs, fluoroquinolones and gentamicin)]: 

• ten isolates were resistant to ampicillin, 3GCs, fluoroquinolones and gentamicin.  

Five of these were ESBL-positive 

• forty-four were resistant to ampicillin, fluoroquinolones and gentamicin 

• twelve were resistant to ampicillin, 3GCs and fluoroquinolones. Six of these were 

ESBL-positive 
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MDR isolates accounted for 5.6% of all E. coli isolates tested against all four mandatory 

antibiotic groups in 2004 compared with 3.6% (34 isolates) in 2003 and 2.4% (17 

isolates) in 2002.  The increase in MDR E. coli was found to be significant (χ2
trend = 

12.53; P<0.001). 

 

In total, 861 (69%) of the 1256 isolates were examined for the presence of ESBLs 

(compared with 58% in 2003).  ESBLs were detected in 11 (1.3%) of these (compared 

with 1.9% in 2003). 

 

The median age of patients with invasive E. coli infection was 71 years (95% CI, 70-72 

years).  The difference in the median ages of patients with MDR [67 years (95% CI, 63-

72 years)] and non-MDR strains [71 years (95% CI, 70-73 years)] was not considered to 

be significant as their CIs overlapped.  Overall, there were more isolates from females 

than from males (58% versus 42%; z-test=-5.9, P<0.0001).  However, there were more 

MDR isolates from males than from females but this was not statistically significant 

(56% versus 44%; z-test=0.99, P=0.32). 

 

The four CSF isolates, from patients aged 1, 46, 60 and 86 years, respectively, were 

resistant to ampicillin but susceptible to 3GCs, fluoroquinolones and gentamicin. 

 

Between 2001 and 2003, an increasing trend in resistance to 3GCs and fluoroquinolones 

in E. coli was observed in seven and 15 European countries, respectively.1  Ireland has 

seen an increase in the proportions of resistance to fluoroquinolones (χ2
trend=26.06; 

P<0.0001) and gentamicin (χ2
trend=10.11; P=0.001) over the 3 years of surveillance of this 

pathogen (see figures 7 and 8).  The increase in gentamicin resistance is unlike the trend 

reported elsewhere in Europe.  The apparent increase and spread of 3GC resistance in 

other countries coincides with numerous reports of a particular class of ESBL (CTX-M) 

in E. coli.  This increase in 3GC resistance has not yet been seen in Ireland.  The lowest 

proportions of resistance were observed in the Scandinavian countries while the highest 

proportions were seen in Southern and Eastern Europe. 
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Enterococcus faecalis 

In 2004, 242 reports of E. faecalis isolates from bacteraemia were received from 26 

laboratories (see table 1). 

 

The total numbers of E. faecalis isolates and proportion of resistance reported by quarter 

for ampicillin, HLG and vancomycin are shown in figure 9. 

 

Two isolates (0.8%) were reported to be ampicillin-resistant (compared to 5% in 2003).  

Ampicillin resistance in E. faecalis is unusual and further investigation of these isolates is 

warranted to confirm their identity as it is generally acknowledged that speciation of 

enterococci can be problematic. 

 

Ninety-two isolates (42%) of the 218 tested were reported to be HLG resistant, of which 

44 were confirmed by MIC determination.  By comparison, 34% of isolates were 

reported to be HLG resistant in 2003. 

 

Three isolates (1.3%) were reported to be vancomycin resistant (not confirmed by MIC).  

Two of these were also resistant to teicoplanin (teicoplanin was not reported on the third 

isolate).  By comparison, 1.4% of isolates were vancomycin-resistant in 2003. 

 

No isolates were resistant to all three indicator antibiotics (ampicillin, HLG and 

vancomycin). 

 

The median age of patients with E. faecalis bacteraemia was 66 years (95% CI, 62-69 

years).  There were more isolates from males than from females (61% versus 38%, 

respectively; z-test=3.66, P<0.001). 

 

Although the proportion of vancomycin-resistant E. faecalis (VREfa) in Ireland is low, it 

is still higher than that reported in most other countries reporting to EARSS (see figure 

10).  From 2002 to 2003, the proportion of VREfa decreased from 2.4% to 1.4% but was 

not significant (Yates’ corrected χ2=0.11, P=0.79).  Resistance to HLG among E. faecalis 
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is common throughout Europe.  There was no obvious trend in HLG resistance in Ireland 

between 2002 and 2004. 

 

Enterococcus faecium 

In 2004, 187 reports of E. faecium isolates from bacteraemia were received from 21 

laboratories (see table 1). 

 

The total numbers of E. faecium isolates and proportion of resistance reported by quarter 

for ampicillin, HLG and vancomycin are shown in figure 11. 

 

The proportions of isolates reported to be resistant to ampicillin, HLG and vancomycin 

were 96%, 58% and 23%, respectively, compared with 91%, 55% and 19%, respectively, 

in 2003.  Globally, most E. faecium are ampicillin-resistant. 

 

Thirty-three of the 43 isolates reported as resistant to vancomycin were additionally 

tested for susceptibility to teicoplanin: 24 were resistant, four were intermediately-

resistant and five were susceptible.  One isolate was reported as intermediately-resistant 

to teicoplanin (with no result for vancomycin). 

 

Thirty-three isolates were resistant to ampicillin, HLG (13 confirmed by MICs) and 

vancomycin (17 confirmed by MICs).  Such MDR isolates accounted for 18% of all 

E. faecium reported in 2004 compared with 17% in 2003. 

 

The median age of patients with E. faecium bacteraemia was 63 years (95% CI, 59-66 

years).  The differences in the median ages of patients with vancomycin-resistant [59 

years (95% CI, 51-65 years)] versus vancomycin-susceptible E. faecium [64 years (95% 

CI, 60-67 years)] and MDR [59 years (95% CI, 47-70 years)] and non-MDR strains [64 

years (95% CI, 60-67 years)] were not considered to be significant as their CIs 

overlapped.  There were more isolates from males than from females (57% versus 42%, 

respectively; z-test =2.08, P=0.04). 
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Ireland had one of the highest proportions of vancomycin-resistant E. faecium (VREfm) 

in Europe in 2004 (see figure 12).  The majority of countries reported proportions of <5% 

for vancomycin resistance.  Of countries reporting to EARSS, only Portugal had a higher 

proportion of VREfm.  The proportion of VREfm increased from 11% in 2002 to 23% in 

2004 (χ2
trend=5.01; P=0.03).  This increase is of borderline significance and is supported 

by the overlapping confidence intervals.  Ireland also had one of the highest proportions 

of resistance to HLG.  Between 2002 and 2003, there was a significant increase in the 

proportion of HLG resistance from 17% to 55% (χ2=13.6; P<0.001).  Between 2003 and 

2004, there was a slight increase from 55% to 58% but this was not significant (χ2=0.25; 

P=0.61). 

 

Additional Information 

The quarterly EARSS Newsletters and other useful reports and documents produced by 

HPSC can be accessed on the HPSC website at: 
http://www.hpsc.ie/A-Z/MicrobiologyAntimicrobialResistance/EuropeanAntimicrobialResistance 

SurveillanceSystemEARSS/MainBody,1137,en.html 

 

Antimicrobial resistance data, including the most up-to-date maps (in full colour) 

showing the distributions of resistance, for all five pathogens surveyed in the 28 countries 

participating in this surveillance system can be obtained from the interactive database 

available on the EARSS website at: 
http://www.earss.rivm.nl/PAGINA/interwebsite/database.html 

 

The impact of the first five years of EARSS in Ireland, which was instrumental in the 

development of a national antimicrobial resistance surveillance programme, is discussed 

in a recent report.10 

 

Enhanced Surveillance of EARSS Pathogens 

As well as resistance data, as collected under the EARSS protocol, collection of 

additional information, both clinical and demographic, was identified as vital in 

understanding the factors affecting the acquisition of bloodstream infections in Ireland.  

This in turn could offer input into future infection control measures both nationally and in 

http://www.hpsc.ie/A-Z/MicrobiologyAntimicrobialResistance/EuropeanAntimicrobialResistance SurveillanceSystemEARSS/MainBody,1137,en.html
http://www.hpsc.ie/A-Z/MicrobiologyAntimicrobialResistance/EuropeanAntimicrobialResistance SurveillanceSystemEARSS/MainBody,1137,en.html
http://www.earss.rivm.nl/PAGINA/interwebsite/database.html
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those hospitals that participate in the surveillance scheme.  Comprehensive enhanced data 

were collected on EARSS pathogens causing bloodstream infections in Ireland for the 

first time in 2004. 

 

Hospitals voluntarily contributing to the enhanced survey were asked to supply a 

completed questionnaire for each isolate from blood culture on a quarterly basis.  The 

fields included were patient age/sex, admission and specimen dates, inter-hospital 

transfers, clinical significance, risk factors, primary source and secondary foci.  Clinical 

and scientific staff at the microbiology departments of contributing institutions completed 

the forms after obtaining the data from a variety of hospital systems. 

 

Seven laboratories contributed to the enhanced surveillance on 985 records that were 

matched to the resistance data on the EARSS dataset.  The resistance profiles of these 

isolates were found to be representative of equivalent blood culture isolate data for all the 

EARSS participating hospitals for 2004.  The breakdown of the number of records for 

each organism was as follows: S. aureus 426 (MRSA 193, 45%), S. pneumoniae 90 

(PNSP 13, 14%), E. coli 311, E. faecalis 81 (VRE 1, 1%) and E. faecium 77 (VRE 21, 

27%). 

 

Contributing hospitals specified if the infection was hospital or community acquired. 

S. aureus bacteraemia was hospital-acquired in 64% of known cases (MRSA 81% and 

MSSA 61%).  Similarly, S. pneumoniae was noted as hospital-acquired in 10%, E. coli in 

47% and enterococci in 82%.  During the feedback of data some contributing hospitals 

indicated that a number of episodes were incubating at the time of admission as a result 

of inter-hospital transfer and in cases where the infections may have been acquired 

through care received in long-term care facilities and other healthcare settings.  Data 

collection protocol will be modified to include healthcare-associated category for 

subsequent years. 

 

The age distribution analysis showed that the burden of infection for all of the pathogens 

is on the very young and especially the old.  The probability of isolating MRSA as 
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opposed to MSSA in blood cultures from patients of age 65 or over (59%) is nearly twice 

that in younger patients (33%, P<0.001, RR=1.79).  This probably reflects a combination 

of greater exposure to healthcare, increased likelihood of serious underlying medical 

conditions and waning immunity among older persons. 

 

Among primary sources of S. aureus bacteraemia, central venous catheter (CVC) usage 

was by far the most commonly noted (47% of known sources), followed by respiratory 

tract (11%) and skin/soft tissue (18%) infections.  The proportion of isolates that were 

MRSA among these three main sources of S. aureus bacteraemia was widely different: 

CVC 48% (which is close to the overall level of 45% MRSA in the study), respiratory 

tract 61% (which is higher although without reaching statistical significance at P=0.08) 

and skin/soft tissue infections 29% (which is significantly lower than the overall level 

with P=0.005).  These differences probably reflects the fact that MRSA infection is most 

likely to occur in patients who have a prolonged hospital stay or have significant 

underlying medical conditions.  Respiratory tract was usually the primary source for S. 

pneumoniae bacteraemia (97% of known sources).  Urinary tract with or without catheter 

(61%) and intra-abdominal/gastro-intestinal tract (27%) were commonly the sources for 

E. coli bacteraemia, and intra-abdominal/gastro-intestinal tract (36%) was a common 

source of enterococcal bloodstream infections along with CVC usage (also 36%).  

 

One or more known risk factors were noted for each infection.  Major factors affecting 

S. aureus bloodstream infections, with varied proportions of MRSA, were: haemodialysis 

(52%, P=0.09), recent surgery (49%, P=0.4) and treatment in intensive care unit (58%, 

P=0.02).  Malignancies and immunosuppression were collectively by far the most 

common risk factors associated with the acquisition of EARSS pathogens.  For E. coli 

and enterococci, stay in intensive care unit and recent surgery were frequently recorded. 

 

Secondary foci were largely non-identifiable however bone/joints and the cardiovascular 

system (endocarditis) for S. aureus were noted in nine of the cases. 
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In conclusion, the study of factors affecting acquisition of infections caused by EARSS 

pathogens has shown that surveillance could explain some aspects of the dynamics of the 

rates of bacteraemia, which are a reflection of hospitals regularly treating patients with 

certain case-mix profiles.  In the upcoming year data on outcomes (death or discharge) 

will also be collected and analysis of these along with length of stay should shed more 

light on the impact of EARSS pathogens. 

 

The Future 
From 1st July 2005, EARSS is expanding to include two additional pathogens, Klebsiella 

pneumoniae and Pseudomonas aeruginosa.  All Irish laboratories wishing to participate 

are invited to contribute data from 1st October 2005 (corresponding with the start of 

Quarter 4). 
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Table 1.  Summary of EARSS data by pathogen over the period 1999-2004 (with total 

numbers of isolates reported and proportion (%) resistance to the key antibiotics). 

 1999 2000 2001 2002 2003 2004 
Max. no. of labs by 
year end 12 19 20 23 28 41 
       
S. aureus       
No. of isolates 510 639 815 1042 1140 1323 
Meticillin 38.8% 39.0% 41.3% 42.7% 42.1% 41.8% 
       
S. pneumoniae       
No. of isolates 157 201 245 278 364 400 
Penicillin 19.1% 12.9% 12.2% 11.5% 11.8% 10.3% 
Erythromycin* 13.4% 12.0% 12.6% 12.7% 11.6% 14.2% 
       
E. coli       
No. of isolates    741 991 1256 
3GC*    3.0% 2.4% 2.4% 
Ciprofloxacin*    5.4% 9.5% 12.5% 
Gentamicin*    2.7% 3.9% 5.7% 
       
E. faecalis       
No. of isolates    168 218 242 
Vancomycin*    2.4% 1.4% 1.3% 
HLG*    39.2% 34.1% 42.2% 
       
E. faecium       
No. of isolates    85 135 187 
Vancomycin*    11.1% 19.4% 23.2% 
HLG*    16.7% 54.7% 57.8% 
 

* Not all isolates tested; 3GC, 3rd Generation Cephalosporin (e.g. cefotaxime, ceftriaxone, 

ceftazidime); HLG, High-Level Gentamicin 
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Figure 1.  Trends for S. aureus by time period: by year for 1999-2004 and by quarter for 

2004 (Q1-Q4) – total numbers of S. aureus/MRSA and percentage MRSA with 95% 

confidence intervals.  Changes in the numbers of laboratories participating in the 

surveillance system by year-end are indicated above the chart 



Annual Report – EARSS, 2004  Page 18 of 28 

0

10

20

30

40

50

60

0-4 5-9
10

-14
15

-19
20

-24
25

-29
30

-34
35

-39
40

-44
45

-49
50

-54
55

-59
60

-64
65

-69
70

-74
75

-79
80

-84 85
+

Age Group

N
um

be
r o

f i
so

la
te

s

male female

 
Figure 2.  Age and sex distribution of MRSA cases reported to EARSS in 2004. 
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Figure 3.  Map illustrating the distribution of MRSA in EARSS countries in 2004 
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Figure 4.  Trends for S. pneumoniae by time period: by year for 1999-2004 and by 

quarter for 2004 (Q1-Q4) – total numbers of S. pneumoniae/PNSP and percentage PNSP 

with 95% confidence intervals.  Changes in the numbers of laboratories participating in 

the surveillance system by year-end are indicated above the chart 
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Figure 5.  Map illustrating the distribution of PNSP in EARSS countries in 2004 
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Figure 6.  Trends for E. coli by quarter for 2004 – total numbers of E. coli and 

percentage resistance to 3GCs, ciprofloxacin/ofloxacin (CIP/OFX) and gentamicin 

(GEN).  Number of participating laboratories is indicated for each quarter 
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Figure 7.  Map illustrating the distribution of resistance to fluoroquinolones among 

E. coli in EARSS countries in 2004 
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Figure 8.  Map illustrating the distribution of resistance to aminoglycosides among 

E. coli in EARSS countries in 2004 
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Figure 9.  Trends for E. faecalis by quarter for 2004 – total numbers of E. faecalis and 

percentage resistance to ampicillin (AMP), high-level gentamicin (HLG) and vancomycin 

(VAN).  Number of participating laboratories is indicated for each quarter 
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Figure 10.  Map illustrating the distribution of resistance to glycopeptides among 

E. faecalis in EARSS countries in 2004 
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Figure 11.  Trends for E. faecium by quarter for 2004 – total numbers of E. faecium and 

percentage resistance to ampicillin (AMP), high-level gentamicin (HLG) and vancomycin 

(VAN).  Number of participating laboratories is indicated for each quarter 
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Figure 12.  Map illustrating the distribution of resistance to glycopeptides among 

E. faecium in EARSS countries in 2004 
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