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Background: 
Health-care associated infections represent an enormous challenge to patient care in 
the Irish hospital and healthcare system. This problem is further compounded by the 
increase in antimicrobial resistance in Ireland and around the world. There is rising 
concern in Ireland about what is commonly perceived as  “superbugs”. Methicillin 
resistant Staphylococcus aureus (MRSA) is an organism that has dominated 
headlines in medical journals for three decades. In recent years fears about the 
organism have migrated to national newspaper headlines. The public have genuine 
concerns about the “level” of MRSA in the institutions that deliver healthcare and the 
consequences of the organism for patients. 
 
In 2001, the National Disease Surveillance Centre (now HPSC) launched the 
Strategy for the Control of Antimicrobial Resistance in Ireland (SARI). This landmark 
document is a touchstone for the current state of affairs in relation to antimicrobial 
resistance in Ireland, it’s impact on healthcare and the measures that need to be fully 
implemented to curb progression of this problem. 
 
The European Antimicrobial Resistance Surveillance System (EARSS) was initiated 
in Ireland in 1999. It is a Europe-wide network of surveillance systems. It allows data 
on antimicrobial resistance in S. aureus, S. pneumoniae, Entercoccus sp. and E. coli 
to be compared between countries by the use of standardised definitions. Data is 
collected on bloodstream infections with S. aureus (bacteraemia). S. aureus 
bacteraemia surveillance in the UK has been mandatory for over three years now 
and Trust data are published annually. 
 
This report examines the occurrence of S. aureus bacteraemia in the hospitals of the 
Health Service Executive (HSE) Mid-Western Area (formerly the Mid-Western Health 
Board). Trends over time are presented, some comparative data from other sources 
are available. The profile of when and where these cases occur and what risk factors 
might be important are highlighted. Special emphasis is given to instances of 
bacteraemia due to MRSA. 
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Methods and Materials: 
The EARSS data comprised the core dataset for 2002 to 2004. The report is based 
on all instances of S. aureus bacteraemia reported via this surveillance system. 
Cases were identified from blood cultures processed at the Microbiology Department 
at MWRH, Limerick. This laboratory provided the blood culture service for all 6 acute 
hospitals in the region in 2002-4 (SJH since July 2002).  
 
Further information was sought on patient episodes of S. aureus bacteraemia 
identified. This is consistent with other surveillance systems. Where duplicates were 
detected (based on dates of birth) they were excluded though cases of MRSA 
bacteraemia that followed and MSSA bacteraemia were not excluded. These data 
were extracted from the Laboratory Information System at the Mid-Western Regional 
Hospital. 
 
Data on S. aureus bacteraemia (especially MRSA bacteraemia) are important 
indicators of healthcare associated infections because they reflect true infection (in 
the majority of cases) rather than colonisation. The rates of MRSA bacteraemia are 
less likely to be influenced by sampling variations between centres. 
 
Methicillin susceptibility or sensitivity is a proxy measure for susceptibility to 
flucloxacillin, an oral antimicrobial agent. MRSA infections may require treatment with 
a more expensive and toxic, parenteral second-line antimicrobial, necessitating 
prolonged hospital stay. 
 
Cases were exclusively blood cultures (or through intravascular devices) and did not 
include any fluids (e.g. knee aspirates) that may have been cultured in the same 
manner. 
 
Data on bed days and occupancy were kindly supplied by the HIPE Departments of 
Mid-Western Regional Hospital and St. John’s Hospital, Limerick, Ireland. 
 
Abbreviations: 
MWRHE  – Mid-Western Regional Hospital Ennis, Co. Clare 
MWRH   – Mid-Western Regional Hospital, Limerick City. 
MWRHN  – Mid-Western Regional Hospital Nenagh, Co. Tipperary 
MWRMH  – Mid-Western Regional Maternity Hospital, Limerick City. 
SJH   – St John’s Hospital, Limerick City. 
MWROH  – Mid-Western Regional Orthopaedic Hospital, Co. Limerick 
MSSA   – Methicillin sensitive S. aureus  
MRSA   – Methicillin resistant S. aureus 
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Results: 
Data on 245 episodes of S. aureus bacteraemia were collected for the three years 
January 2002 to December 2004. Figure 1 shows the percentage of patients with S. 
aureus bacteraemia that were MRSA, by quarter from 2002 to 2004. The percentage 
of patients that yield MRSA isolates from bacteraemia fluctuates in the area from 
quarter to quarter. 
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Figure 1: Percentage of S. aureus bacteraemia that were methicillin resistant, by quarter 2002-4 in HSE-
MW. 
 
These results appear to show an excess of the percentage of bacteraemia caused by 
MRSA (approx. 39 - 42%) nationally over the period 1999 – 2002, published by the 
Health Protection Surveillance Centre (formerly NDSC) which co-ordinates EARSS in 
Ireland. 
The average percentage of S. aureus bacteraemia caused by MRSA in each of the 
acute hospitals in the Mid-West region for 2002 and 2004 is shown in Table 1. 
 
Table 1: Number of S. aureus bacteraemia (methicillin sensitive and resistant) and percentage MRSA by 
hospital 2002-4 in HSE-MW. 
HOSPITAL MRSA MSSA Total % 
MWRHE 12 10 22 54.5% 
MWRH 76 94 170 44.5% 
MWRHN 20 7 27 74.1% 
MWRMH 1 4 5 20.0% 
MWROH 3 1 4 75.0% 
SJH 7 10 17 41.2% 
HSE-MW 119 126 245 48.6% 
 
A subcommittee of the Hospital Infection Control Committee was convened in 2003 
to examine these data periodically. This was composed of Infection Control Nurses 
and scientists and medical staff from the Microbiology Laboratory and Public Health 
Department. 
 
Important: The annual numbers of S. aureus are small when broken down and are 
subject to variation year to year. Estimates of percentages and rates must be 
interpreted with caution. 
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Hospital rates: 
All patient episodes were assigned to the HSE-MW hospital referring the sample to 
the laboratory.  
 
Table 2: Number of S. aureus bacteraemia (MRSA and MSSA) by year and hospital in HSE-MW. 

 

 2002 Total 2003 Total 2004 Grand Total 
Hospital MRSA MSSA  MRSA MSSA  MRSA MSSA

Total 
 

MWRHE 4 5 9 4 3 7 4 2 6 22 
MWRH 31 43 74 25 21 46 20 30 50 170 
MWRHN 5 3 8 6 0 6 9 4 13 27 
MWRMH 0 0 0 0 4 4 1 0 1 5 
MWROH 2 1 3 0 0 0 1 0 1 4 
SJH 0 2 2 4 3 7 3 5 8 17 
HSE-MW 42 54 96 39 31 70 38 41 79 245 

Table 2 shows that the MWRH recorded the most cases of S. aureus bacteraemia in 
the region. This is a likely reflection of the casemix of patients given healthcare at 
large tertiary care centres. Large tertiary care facilities provide more, specialist 
services (e.g. dialysis, oncology, burns intensive care etc…).  
 
A striking feature is the number of MRSA bacteraemia in Mid-Western Regional 
Hospital Nenagh (MWRHN).  
 
In the largest hospital in the Area, the number of MRSA bacteraemia cases fell from 
31 in 2002 to 25 in 2003 to 20 in 2004. This table shows that the absolute numbers of 
MRSA bacteraemia has not increased from 2002 to 2004, in contrast to the 
percentages evident in Figure 1. This is partly explained by the very unusual fall in 
cases of bacteraemia due to methicillin sensitive S. aureus (MSSA) seen in the 
MWRH (falling over 50% from 43 cases in 2002 to 21 cases in 2003).  
 
An incidence rate (per 1000 bed days) was calculated (based on HIPE data) for each 
hospital. This rate is useful for comparative purposes because it takes into account 
the difference in the relative size of hospitals. However, services and casemix are not 
equivalent. 
 
Table 3: Incidence (per 1000 bed days) of MRSA bacteraemia and % MRSA by hospital 2002 - 2004. 

Hospital  2002 2003 2004 
Hospital Beds BDU Incidence %MRSA BDU Incidence %MRSA BDU Incidence %MRSA
MWRHE 88 28661 0.140 44 29888 0.134 57 32422 0.123 67 
MWRH 426 113134 0.274 42 121629 0.206 54 125074 0.160 40 
MWRHN 75 25117 0.199 62 25468 0.236 100 26653 0.338 69 
MWRMH 80 29919 0.000 0 28653 0.000 0 26201 0.038 100 
MWROH 68 12886 0.155 67 12348 0.000 0 12510 0.080 100 
SJH 95 28710 0.000 0 26852 0.149 57 26784 0.112 38 
HSE-MW 832 238427 0.176  

(0.12-0.23) 
44  

(33-55) 
244838 0.159  

(0.11-0.21)
56  

(43-68) 
249644 0.152  

(0.10-0.20)
48  

(37-60) 
 
This table of incidence rates (based on the absolute numbers in Table 2) would 
suggest that there was little change in MRSA bacteraemia incidence rate between 
years. The incidence in MWRHN does now exceed the incidence rate seen in the 
MWRH! (not statistically significant). 
 
Figure 2 shows the incidence rate (per 1000 bed days used) of patients with 
bacteraemia due to MRSA and MSSA in the Mid-Western Area from 2002 to 2004 by 

Page 5 of 11 



quarter. Studying the trend in the incidence rate of MSSA and MRSA bacteraemia 
from 2002 to 2004, a very different picture of S. aureus bacteraemia emerges, 
compared to the trend in percentage MRSA isolated. While there is little change in 
the incidence rate of MRSA bacteraemia in the area, the rate of MSSA fell slightly in 
the last three years. 
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Figure 2: Incidence rate (per 1000 bed days used) of patients with S. aureus bacteraemia (MRSA and 
MSSA) by quarter 2002-4 in HSE Mid-Western Area. 
 
Table 4 shows the incidence rate of MRSA bacteraemia published for other centres 
and countries. 
 
Table 4: Rates (per 1000 bed days) of MRSA bacteraemia in neighbouring jurisdictions. 
Centre/Country Incidence (per 1000 bed days)
Scotland (2002) 0.16 
Scotland (2003-4) 0.15 
North Glasgow Hospital (2002) 0.29 
North Glasgow Hospital (2003-4) 0.25 
England (2002-3) 0.17 
Northern Ireland (2001-2) 0.13 
Northern Ireland (2002-3) 0.12 
Northern Ireland (2003-4) 0.17 
Belfast City Hospital (2001-2) 0.25 
Belfast City Hospital (2002-3) 0.20 
Belfast City Hospital (2003-4) 0.27 
 
Data on 477 cases from over 20 Irish hospitals participating in European 
Antimicrobial Resistance Surveillance System showed the percentage of 
bacteraemia that are MRSA in Ireland was 42% in 2003. This was much lower than 
the percentage in the Mid-Western Area (56%). However, the incidence rate of 
MRSA bacteraemia in the Mid-Western Area in 2003 is the same as the rate 
nationally (0.16). 
 
Conclusion: The MRSA bacteraemia incidence rate in the Mid-West region is 
comparable with other regions that publish data. The incidence rate in large tertiary 
care facilities are comparable to rates in large centres elsewhere.  
The incidence rate (per 1000 bed days) is a better indicator of MRSA infection in the 
healthcare setting because the percentage of bacteraemia cases caused by MRSA 
fluctuates widely between periods. 

Page 6 of 11 



 
Northern Ireland  - 
http://www.cdscni.org.uk/publications/AnnualReports/pdf/2nd%20report%20MRSA%20Blood%20Cultur
es%20NI%20.pdf
http://www.cdscni.org.uk/publications/AnnualReports/pdf/1st%20report%20MRSA%20Blood%20Culture
s%20NI.pdf
http://www.cdscni.org.uk/publications/AnnualReports/pdf/3rd%20report%20MRSA%20Blood%20Culture
s%20NI.pdf
 
England   - http://www.hpa.org.uk/cdr/PDFfiles/2002/cdr2502.pdf
Scotland  -  
http://www.show.scot.nhs.uk/scieh/infectious/hai/MRSA_quarter_reports/MRSAapril03/MRSA_Scot_Apr
_03.pdf
http://www.show.scot.nhs.uk/scieh/infectious/hai/MRSA_quarter_reports/MRSA_July_04/MRSA_July_0
4.pdf
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Data on seven S. aureus bacteraemia (including three MRSA) were unavailable for 
this section – these were from 2002 and were Ennis General Hospital isolates. 
Patient Profiles: 
Up to 2004, more males (64%) than females (36%) were reported with S. aureus 
bacteraemia. This is a consistent finding in EARSS and is reflected in local data. 
However, this changed in 2004 in the Mid-Western Area when the same percentage 
of males and females were reported. A similar trend is evident when only MRSA 
bacteraemia are examined. 
Each case was classified according to type of in-patient “department”. 
(eme – emergency; icu – intensive care unit; ger – geriatric; med – medical; sur – 
surgical; ped – paediatric; gyn – gynaecology; ONC – oncology; unk – unknown) 
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Figure 3: Distribution of cases of S. aureus bacteraemia (MSSA and MRSA) by department type in 
2002-4. 
 
The level of MRSA bacteraemia varies according to the type of patient involved. 
Elderly patients may be more likely to be colonised with MRSA and therefore have a 
higher risk of infection with endogenous flora. 
Patients in intensive care or high-dependency units have a higher risk of resistant 
infections. In this region, 79% of S. aureus bacteraemia cases reported from ICU 
over the three year period had MRSA. 
 
Table 5: Number of S. aureus bacteraemia (MSSA and MRSA) and percentage methicillin resistant by 
department type in 2002-4. 
DEPARTMENT MRSA MSSA Total % 
eme 7 41 48 14.6% 
ger 4 1 5 80.0% 
gyn 1 3 4 25.0% 
icu 26 7 33 78.8% 
med 59 42 101 58.4% 
ped 2 9 11 18.2% 
sur 15 13 28 53.6% 
unk 2 2 4 50.0% 
ONC  4 4 0.0% 
All 116 122 238  
 
 

Page 8 of 11 



Table 7 shows the breakdown by Department for 2002 to 2004 that is broadly similar. 
 
 
 
Table 6: Cases of S. aureus bacteraemia (MSSA and MRSA) by department in 2002 to 2004. 

 2002 Total 2003 2004 Total Grand Total
DEPT MRSA MSSA  MRSA MSSA

Total
MRSA MSSA   

eme 1 20 21 4 11 15 2 10 12 48 
ger 2 1 3 2 0 2 0 0 0 5 
gyn 1 0 1 0 3 3 0 0 0 4 
icu 8 2 10 10 1 11 8 4 12 33 
med 21 14 35 17 10 27 21 18 39 101 
ped 0 5 5 1 3 4 1 1 2 11 
sur 6 6 12 3 3 6 6 4 10 28 
ONC - - - - - - 0 4 4 4 
unk 0 2 2 2 0 2 0 0 0 4 
All 39 50 89 39 31 70 38 41 79 238 
 
Of 17 female surgical patients with S. aureus bacteraemia, 10 were MRSA (59%) 
and of 11 male surgical patients with S. aureus bacteraemia, 5 were MRSA (45%). 
 
The age distribution of the patients is clearly important when assessing the potential 
risk of MRSA infection (bacteraemia in this instance). 
 
The age distribution according to Department illustrates that elderly patients 
constitute a significant proportion of patients in medical, surgical and emergency 
departments with S. aureus bacteraemia. 
 
Table 7: Cases of S. aureus  bacteraemia by age band and department in 2002-4. 
Ageband eme ger gyn icu med ped sur ONC unk Total
0-4y 5     8    13 
5-9y 3     1    4 
10-14y 2     1 1   4 
15-19y     2 1 1   4 
20-24y 2  1  2  2   7 
25-34y 2  1  1     4 
35-44y   1 2 7  2   12 
45-54y 1   1 8  2 2 1 15 
55-64y 5   4 12  6   27 
65-74y 15  1 15 27  3 1 1 63 
75-84y 7 3  8 34  7 1 2 62 
85-94y 6 2  3 8  4   23 
All 48 5 4 33 101 11 28 4 4 238 
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A substantial proportion (51/63) of the MRSA bacteraemia seen in medical and 
emergency departments are in elderly patients over 65 years. 
 
Table 8: Cases of MRSA bacteraemia by age band and department in 2002-4. 
Ageband eme ger gyn icu med ped sur unk Total 
0-4y 1     1   2 
5-9y         0 
10-14y      1   1 
15-19y     1    1 
20-24y       1  1 
25-34y         0 
35-44y    1 1  2  4 
45-54y    1 2  2 1 6 
55-64y 1   4 6  3  14 
65-74y 3  1 13 20  1  38 
75-84y 1 2  5 22  3 1 34 
85-94y 1 2  2 7  3  15 
Grand Total 7 4 1 26 59 2 15 2 116 
 
Elderly patients over 65 years constitute a large proportion (75%) of the MRSA 
bacteraemia reported in the region. Elderly patients over 65 years account for 62% of 
all S. aureus bacteraemia.  
The intensive care/high dependency unit patients and medical patients (73%) have 
particularly high numbers of MRSA bacteraemia. These patients account for only 
56% of all cases of S. aureus bacteraemia. 
 
Risk Factors: 
From the available information we attempted to ascertain whether there were any 
common aspects within the patient profile of those with S. aureus bacteraemia in the 
Area.  
 
It was apparent that a substantial proportion of patients with S. aureus bacteraemia 
had either an intravascular device inserted or previous accommodation in nursing 
home or healthcare facility; and that a substantial percentage of those with MRSA 
bacteraemia had a history of previous colonisation with MRSA. However, complete 
data was not obtained and no conclusions could be drawn from this preliminary 
finding. 
 
Twenty-eight of the 238 S. aureus bacteraemia cases reported an intravascular 
device inserted. Ten had MRSA bacteraemia. 
 
Twenty-six of the 238 S. aureus bacteraemia cases reported a previous nursing 
home/care facility accommodation. Sixteen cases were MRSA bacteraemia. 
 
Thirty-three of the 116 (28%) MRSA bacteraemia cases reported previous 
colonisation with MRSA. 
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Conclusions:  
The MRSA bacteraemia incidence rate in the region held level from January 2002 to 
December 2004 but the MSSA bacteraemia rate fluctuated significantly. Both rates 
change on a monthly basis but greater attention should fall on periods where the 
monthly number of MRSA exceeds three cases per month. Extra attention must be 
given when it appears only one hospital is affected. 
 
There are about 60-80 cases of S. aureus bacteraemia each year (about 6 per 
month) in all six hospitals in the Area. In some hospitals the number of cases is very 
small. When percentages and rates are applied to small numbers, it can lead to 
seemingly large changes from one period to the next, such data must not be over-
interpreted. There is a large margin of error in rates calculated on small numbers. 
 
Greater attention should be given to the MRSA bacteraemia rate in MWRH Nenagh. 
Further investigation may highlight aspects that could remedy what appears to 
continue to be a high and rising rate of infections with resistant S. aureus. 
 
Initial and intensive efforts to reduce MRSA could focus on particular patient types. 
The patient types and areas might be useful pilot points for interventions aimed at 
reducing bacteraemia and MRSA. These data may prove useful to infection control 
and medical/nursing staff induction to highlight patients with known increased risk of 
resistant and serious infections caused by MRSA. 
 
While MRSA infection is the concern of every healthcare worker, these data highlight 
certain departments and teams who require having the message, with respect to 
MRSA, underlined. No inference can be drawn in this report about whether the cases 
identified acquired an exogenous organism (S. aureus) in the hospital from the 
environment or staff or whether the organism causing infection was part of the 
patient’s endogenous flora.  
 
The interpretation of data on MRSA in hospital is difficult. Issues of standardised 
laboratory susceptibility testing need to be resolved. Direct comparison of MRSA 
“rates” between hospitals is not recommended because of the differences in services 
between health care facilities. Indeed the attribution of a case of MRSA bacteraemia 
to a particular healthcare facility is fraught with problems – carriage of MRSA may 
have preceded admission; or admission to one hospital from another care institution 
with infection already advanced. However, the problems in interpretation should not 
preclude publication of data on MRSA bacteraemia. At the very least high quality 
data on S. aureus bacteraemia (including MRSA) should be published regularly by 
region if not by hospital. 
 
Future surveillance systems for healthcare associated infection surveillance should 
assess the need for enhanced data collection in all such cases of MRSA infection. 
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