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Background



Why is AMR an issue?

• AMR is a global public health concern; as standard antimicrobial treatments become 

ineffective, infections persist and spread, increasing morbidity and mortality, impacting on 

the both the individuals affected and society

• Rising rates of AMR will make it increasingly difficult and expensive to control and treat 

infections and could affect the sustainability for some modern healthcare interventions.

• The financial cost of treating resistant infections places a significant burden on society, as 

patients infected with drug-resistant micro-organisms are more likely to remain in hospital 

for a longer period of time, to have poorer outcomes and to be unable to work



International evidence

• A 2022 Lancet publication, by the ‘Antimicrobial Resistance Collaborators’ estimated that 

globally there were 4.95 million deaths associated with bacterial AMR in 2019, including 

1.27 million deaths directly attributable to bacterial AMR.1

• In 2018, the OECD estimated that around 2.4 million individuals could die due to AMR in 

Europe, North America and Australia between 2015 and 2050, and that treating AMR could 

cost healthcare systems up to $3.5 billion per year.2

• The O’Neill report published in 2016 estimated that globally by 2050, 10 million lives a year 

and a cumulative US $100 trillion of economic output are at risk due to drug-resistant 

infections.3

• While there is substantial variation in the estimated impact of AMR, there is consensus that 

it is a significant problem and will only get worse if measures are not implemented now.



Background to the requests

• In the context of Ireland’s National Action Plan on Antimicrobial Resistance (iNAP) 2017-

2020, HIQA was requested to undertake two discrete projects:

• Economic burden of antimicrobial resistance: An analysis of additional costs 

associated with resistant infections4

• HTA of C-reactive protein point-of-care testing to guide antibiotic prescribing for acute 

respiratory infections in primary care5



Economic burden of 

AMR
Published July 2021



Aims & Objectives

The purpose of this study was to estimate the current costs associated with selected

antimicrobial-resistant micro-organisms of public health concern in the public acute 

hospital setting in Ireland.

• Focus on 8 resistant bacterial pathogens of concern (Acinetobacter spp., E. faecalis, E. 

faecium, E. coli, K. pneumoniae, P. aeruginosa, S. aureus, S. pneumoniae).

With respect to public acute hospital care, the objectives were to:

• review the methodologies used in costing AMR in general, and in discrete pathogen-

specific AMR outbreaks (RQ1)

• develop and apply (where possible) a methodology for estimating current health service 

costs associated with AMR in Ireland (RQ2).



Overarching approach

RQ1: Literature 
Review of 
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RQ1 Findings

• 27 studies included – 9 estimated cost of outbreaks, 17 estimated cost at a population 

level, 1 estimated the cost of both

• No gold standard approach to costing AMR

• Dependent on quality and type of data available

• As a consequence, cost estimates vary substantially.

• Outbreak studies in particular require extensive local data

• Include a range of direct and indirect costs 

• Collection of such data presents feasibility issues within context of pandemic

• In term of informing the next step of the project, a high quality population & modelling study 

by the OECD provided useful information

• Used European AMR surveillance data & burden of disease analysis developed by 

ECDC

• Allows for a standardised approach enabling cross-country comparisons.



Methodological approach for RQ2



RQ2 Findings

• The total number of resistant infections in all 50 public acute hospitals in Ireland in 2019 

was estimated to be 4,787 (95% CI, 2,432-14,764), which resulted in an expected total 

additional cost, relating to excess LOS, of €12,020,068 (95% CI: €4,879,603 - 23,267,352), 

relative to susceptible infections.

• These resistant infections accounted for an estimated 215 (95% UI, 208-222) attributable 

deaths and 4,961 (95% UI: 4,861-5,062) DALYs. The burden of disease was found to be 

highest in males, and in infants (<1 year) and older adults (≥65 years).

• There are important limitations associated with this study:

• Models are simplifications of complex systems and rely heavily on the underpinning 

data and assumptions.

• There was a limited number of included pathogens and costs considered.

• The substantial additional costs associated with outbreaks were not estimated.
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Background

• Formal request from the Lead of the Primary Care Clinical Programme in the HSE, which 

was subsequently endorsed by the Department of Health

• Completion of this work was consistent with two of the strategic objectives (2.3.2 and 

5.2.3) of iNAP 2017-2020. 

• Aim of the HTA:

• To establish the clinical and economic impact of providing point-of-care testing 

(POCT) to inform prescribing of antibiotics for patients presenting with symptoms of 

acute respiratory tract infections (RTIs) in primary care

• Full HTA; consideration of wider organisational, ethical or societal implications that 

POCT may have for patients, the general public or the healthcare system

• Patients of all ages who present with symptoms of acute RTI in the primary care 

setting and for whom there was clinical uncertainty regarding the presence of a 

serious bacterial infection.



Key Findings

• Respiratory tract infections (RTIs) are the most frequent infections encountered in primary care, 

accounting for approximately 23% of general practice consultations in Ireland.

• Most RTIs are viral and self-limiting.

• Small number of RTI are bacterial:

• majority of cases, a strategy of no antibiotic or delayed antibiotic prescribing is generally 

recommended. 

• antibiotics are recommended in patients with a diagnosis of pneumonia and in those with 

lower RT.

• Overprescribing of antibiotics for RTIs in primary care is common in most industrialised countries, 

with high levels of inappropriate prescribing documented. 

• One out of five patients likely to experience mostly minor and self-limiting adverse events. 

• AMR is driven by excessive and inappropriate antibiotic prescribing. 

• Increased antibiotic consumption correlates with increased antibiotic resistance, with countries 

that have moderate to high consumption of antibiotics also having high AMR. 

• Ireland has a high rate of antibiotic prescribing relative to some European countries.



Key Findings

• In cases with uncertainty following clinical examination, CRP POCT is intended to assist GPs 

rule out serious bacterial infections, thereby supporting a decision not to provide an 

antibiotic to those who are unlikely to benefit from treatment. 

• Based on a systematic review, the use of CRP POCT to inform antibiotic prescribing in primary 

care for acute RTIs leads to a 24% reduction in antibiotic prescribing (risk ratio: 0.76, 95% CI: 

0.67 to 0.86). Similar levels of reduction in antibiotic prescribing were seen in patients with upper 

and lower RTIs. There was substantial heterogeneity across trials in the estimated treatment effect. 

• Due to limited data:

• Unclear what impact CRP POCT testing has on antibiotic prescribing in children. 

• No studies that met our inclusion criteria that provided data specifically on patients from long-

term care facilities or out-of-hours clinics. 

• Trials were based on short term follow-up data at three months, it is unclear whether clinicians 

continue to use CRP POCT as a decision support tool over the longer term.



Key Findings

• The use of CRP POCT does not lead to an increase in adverse effects such as mortality, 

hospitalisations, or reconsultations. There was limited evidence regarding other outcomes of 

clinical effectiveness and safety. 

• CRP POCT devices generally demonstrate acceptable analytical performance in a laboratory 

setting. When used at the point of care, however, the accuracy and precision of the devices was 

more variable. The overall time taken for the test to be completed ranges from just over 3 minutes 

to over 13 minutes. Participating in an external quality assurance scheme more than once, 

performing internal quality control at least weekly, the type of instrument used, having laboratory-

qualified personnel performing the tests and performing more than ten CRP tests per week were all 

associated with good test performance. 



Key Findings
• In previous studies, CRP POCT was found to be a cost-effective adjunct to clinical judgment 

alone. 

• An economic model was developed to evaluate the impact of introducing a national programme of 

CRP POCT in Ireland with and without additional enhanced communication training for GPs. Both 

POCT strategies were more costly than usual care, but both resulted in reduced antibiotic 

prescribing in the community.

• Estimated that:

• 1.3 million CRP POC tests (95% CI: 1.1 to 1.5 million) would be carried out each year in 

primary care if CRP POCT was made available across all GP practices. 

• Decreased in annual number of antibiotic prescriptions issued for RTIs in primary care from

• 2.4 million to 1.8 million per annum if GP use of CRP POCT without communication skills 

training is implemented, and to 1.2 million prescriptions per annum when combined with 

enhanced communication training.

• GP use of CRP POCT with communication training may be more cost-effective than GP 

use of CRP POCT without communication training, although there is little to differentiate the 

two interventions in terms of cost-effectiveness based on three month follow-up data. 



Key Findings

• Assuming that the HSE would finance a CRP testing device per practice and provide the 

associated consumables and the cost of communication training, GP use of CRP POCT with 

communication training would save an estimated €1 million over five years relative to usual 

care. However, the intervention would cost an additional €4.5 million more than usual care if 

one device per GP is purchased. The findings are subject to the assumption of the ongoing use 

of CRP POCT by GPs once introduced into practice. Due to the limited evidence available, there is 

substantial uncertainty regarding this assumption. If GPs are reimbursed based on a fee per test, 

based on the range of reimbursement fees applied in Europe, the five year budget impact 

increases by between €8.2 million and €54.3 million. 

• The introduction of CRP POCT is likely to displace clinical activity through increased consultation 

times, although that may be moderated through other effects such as future reductions in 

consultations for RTIs. Displacement of activity may adversely affect the continued effective use of 

CRP POCT in general practice. 



Key Findings

• In the context of a CRP POCT programme, consideration may be given to:

• clinical guidelines to support the use of CRP POCT to inform antibiotic prescribing decisions for acute 

RTIs with associated clinical uncertainty. Guidelines may help to ensure a standard approach to using 

CRP POCT to guide prescribing and potentially reducing the possibility of indication creep.

• training for healthcare professionals performing the CRP POCT on how to use the analysers, how and 

where to record the results, how and why internal and external quality control is performed, and what to do 

if an analyser does not work properly. 

• leveraging off expertise and knowledge of the hospital laboratory network to support the development 

of a quality-assured service. 

• enhanced communication training for GPs to support patient cooperation and satisfaction in situations 

of non-prescribing of antibiotics for acute RTIs.

• antibiotic prescribing awareness campaign for patients to improve the acceptance of the CRP POCT 

programme among the general public.

• A potential national quality management system for point-of-care testing in primary care to support the 

quality assurance, governance, and training required to deliver a safe and effective service. 



Advice

• Ireland has a high rate of antibiotic prescribing in patients presenting to primary care with acute 

respiratory tract infections, even though only a small number are caused by bacteria and respond 

to antibiotic treatment. Inappropriate antibiotic consumption correlates with increased antimicrobial 

resistance, giving rise to increased morbidity and mortality from bacterial infections as well as 

increased economic burden on the healthcare sector. 

• Based on limited data, the use of CRP POCT in primary care settings to inform antibiotic 

prescribing for acute RTIs may lead to a significant reduction in antibiotic prescribing without 

compromising patient safety. 

• The estimated economic impact is subject to substantial uncertainty due to the lack of longer-

term follow-up data and the challenges in encompassing all costs associated with quality 

assurance and governance. 

• If uptake and use of CRP POCT is sustained, the five year budget impact is approximately €1 

million if combined with enhanced communication skills training, or €5 million if introduced without 

the training. The budget impact will increase by between €8 million and €54 million if fee-per-item 

reimbursement applies. 



Advice

• The adoption of CRP POCT will also have organisational implications for general practices in 

terms of impact on patient flow, the need for quality assurance, and potential displacement of 

activity through longer consultation times for patients who undergo the test. 

• The introduction of CRP POCT in primary care should be within the context of a supporting national 

quality management system for POCT to ensure a safe and effective service. 

• CRP POCT must be considered within the context of a suite of initiatives to improve antimicrobial 

stewardship. In light of considerable uncertainty regarding the longer-term sustainability and 

effectiveness gains from CRP POCT over time, a carefully managed and monitored pilot 

programme or partial roll-out of CRP POCT may offer the best prospect to evaluate a CRP 

POCT programme and establish whether a national roll-out of the technology is advisable.



iNAP2



Relevant iNAP2 Actions

Strategic Objective 4: Optimise the use of antibiotics in human and animal health
• Action for HSE: Conduct Pilot Project on Point of Care Testing to support appropriate prescribing and 

use of antimicrobials based on the HIQA HTA (Timeframe: 2023-2025)

Strategic Objective 5: Promote research and sustainable investment in new medicines, diagnostic 
tools, vaccines and other interventions
• Action for HSE, HIQA: Develop a tool to collect a core data set and collection / survey methodology 

for the collection of costs attributable to AMR at a point in time, to initially consider public 
healthcare perspective. (Timeframe: 2022)

• Action for HIQA, DoH: Undertake Health Technology Assessment(s) on AMR and IPC and/or HCAI-
related topics as may be identified, in line with outcome of the HIQA HTA prioritisation processes. In 
particular, consider developments in POCT technologies. (Timeframe: 2023-2025)
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