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Project overview

Point prevalence surveys of Health Care Associated Infections (HCAIs) suggest hospital 

acquired pneumonia (HAP) is the most frequent hospital acquired infection in England, but 

little is known about the national burden of the condition [1]. US data suggests developing 

HAP has a pronounced detrimental effect on patient outcomes, increasing length of stay, cost 

and mortality, and its treatment is associated with antimicrobial resistance [2]. However, 

despite the scale and severity of its impact, and in contrast to other HCAIs and community 

acquired pneumonia (CAP), there is no coordinated surveillance and no cohesive approach to 

case reduction or improved management in the UK [3].

This collaborative project between the University of Liverpool and the Advancing Quality 

Alliance (Aqua), supported by Research England’s Policy Support Fund, aimed to estimate the 

scale of the national HAP burden and describe the current policy landscape, engaging key 

stakeholders to inform future policy and achieve maximum impact for patients. 

Methodology

The project had five key objectives which formed the basis of the work:

1. Estimating the national burden of HAP

This component of the project compared data from a North West regional initiative, the 

Advancing Quality (AQ) programme and extrapolated findings to national admissions data.  

The AQ HAP improvement programme has been running since October 2020, following a 

successful pilot in 2019, again in collaboration with University of Liverpool.  This 

programme is unique in the UK, analysing validated, longitudinal data and providing monthly 

reports on the number and characteristics of HAP cases along with quality of care afforded 

to patients with HAP in acute trusts across the North West. 

We took a stepwise process to estimate the national level impact of HAP:

Obtain data for HAP cases in the North West of England

The AQ HAP programme initially identifies patients coded (using ICD10) as 

having HAP from Secondary Uses Service (SUS) data. HAP is denoted by a 

pneumonia code immediately followed by the code for nosocomial illness.  This 

step involved combining rich, validated AQ HAP data for April 2021-March 2022 

and the larger dataset of HAP in SUS during the same period.
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The AQ data collection process includes validation questions to ensure the 

coded diagnosis of HAP is correct.  After applying these criteria, 18.9% of cases 

were excluded from the dataset as not being ‘true’ incidences of HAP,  largely 

due to radiological overdiagnosis.

Validate HAP coding by AQ methodology 

Calculate mortality rate

From the validated cases, 20.78% patients diagnosed with HAP died in hospital.

Estimate length of stay following HAP

The AQ dataset records whether or not patients were medically fit for discharge 

at the time they developed HAP.  The median number of days spent in hospital in 

the medically fit group was 8 days.

Extrapolate to North West HAP admissions

Using the AQ exclusion figure and applying this to admissions for the 

whole North West as indicated in SUS gave a rate of 0.422%.

Calculate the precision of our estimate  

Extrapolate to England admissions

National admission data for 2021-22 was not available at the time of 

calculation, so 2019-20 admission data were used to provide a reliable pre-

Covid estimate.

As the North West may not be representative of England as a whole, 

confidence intervals were applied to the data to account for this potential 

variation.

The process generated the following estimates:
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2. Scoping exercise to identify key stakeholders 

We approached the second objective by considering the scope of HAP in terms of the patient 

pathway to search for relevant stakeholders who would have a potential interest in HAP 

research and policy.  The search included a broad range of organisations relating to respiratory 

disease, infection prevention and control, patient representation, production of guidance, 

policy and regulation. Details of their work, key publications and processes for evidence 

generation and policy-making were collated.

In total, 32 organisations were identified along with their related individual representatives.  

After careful consideration, 10 were initially prioritised for direct contact and interview and a 

further 9 were subsequently invited to attend a consensus event with an option to meet 

beforehand. 

3. Gathering insights from key stakeholders to determine the evidence 

requirements for influencing national HAP policy

Virtual information-gathering meetings were held with representatives from 9 key stakeholder 

organisations identified through the scoping exercise. Organisations involved were:

• Asthma + Lung UK

• British Thoracic Society (BTS)

• Cheshire & Mersey Health and Care Partnership

• Getting it Right First Time (GIRFT)

• Greater Manchester and East Cheshire Strategic Clinical Network - Respiratory

• Healthcare Quality Improvement Partnership (HQUIP)

• National Confidential Enquiry into Patient Outcome and Death (NCEPOD)

• National Institute for Health and Care Excellence (NICE)

• Healthwatch (by email correspondence).

Question prompts were devised for each meeting to ensure the relevant information was 

gathered. The information was synthesised to identify key themes. 

4. Consensus event with all stakeholders to discuss evidence gaps and define 

common research priorities

Key stakeholders identified in the scoping exercise were invited to attend a virtual consensus 

event. Participants were asked to read the synthesis of themes from the information 

gathering meetings to focus the discussion on the priorities for shaping HAP policy and raising 

the profile of HAP as a significant health issue.

4



Representatives from the following organisations attended:

• British Thoracic Society (BTS)

• Getting it Right First Time (GIRFT)

• Greater Manchester Integrated Care 

• NHS England

• Infection Prevention Society (IPS)

• Health Education England (HEE)

• British Infection Association (BIA)

Findings from the AQ programme data were presented, relating to variation in HAP rates 

between participating trusts, as well as variation in coding and practice, particularly in the rates 

of sputum sampling, antibiotic course length and rates of HAP incidence when optimised for 

discharge.

5. Develop a HAP virtual learning environment for patients and professionals 

interested in the topic 

A webpage has been created as part of the Aqua website. Resources are being added to this 

page, including links to key publications and research and documents outlining the outcomes 

of this project.  A section of Aqua’s virtual learning environment has also been created with 

information about the project and the AQ HAP programme. The team is considering which 

resources will sit best in this area.

Outcomes

Insights from key stakeholders 

The scoping exercise and initial meetings yielded information in broad categories and many 

common themes.

Existing evidence and policy for HAP

Existing evidence around HAP falls into two main strands: prevention and management. 

Interventions that factor into prevention mainly relate to nursing and other allied health 

profession (AHP) disciplines, including good mouth care, pre-operative swallowing 

assessment, bed angle, early mobilisation and adequate staffing levels.[4] [5-7] [8] Health 

Education England ran a Mouthcare Matters project which generated a toolkit for healthcare 

professionals to improve oral care, a key factor in HAP prevention. 

Audit work in the GM locality found that mouth care was a key factor in HAP development, 

particularly for those with learning disabilities, dementia and autism and the frail elderly 

population. Outside the region, a local project in Reading has found that introducing three 

interventions – mouth care, bed angle change and hand washing for patients before eating 

has reduced HAP rates in 3 wards.
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For management, the existing NICE guideline on antimicrobial prescribing for HAP and 

the recently reinstated pneumonia diagnosis and management guidelines form the basis for 

the AQ HAP measure set, along with the international ERS/ESICM/ESCMID/ALAT guidelines 

for the management of HAP and ventilator-associated pneumonia (VAP).

The pneumonia CQUIN has raised the profile of pneumonia despite being focussed on 

community acquired pneumonia (CAP) and implementation of the BTS care bundle. The 

NHS Long Term Plan also focusses on interventions for CAP. 

Current work with potential to influence HAP policy

Key organisations including GIRFT, the BTS and NICE are all in the process of devising new 

pathways, audits and guidelines which may incorporate information on HAP management. 

These are due to be published in late 2022/2023. The BTS has established a Specialist 

Advisory Group (SAG) on pulmonary infection, which will be a route to consideration of a 

programme of HAP work. Many programmes in development have a focus on CAP and 

other respiratory diseases, such as the National Respiratory Audit Programme, however 

there is potential to consider HAP in the future. 

Asthma + Lung UK has launched a media campaign around the uptake of the pneumonia 

vaccine, headlining pneumonia death rates in the UK compared with Europe. The associated 

Taskforce for Lung Health is examining the impact of respiratory disease on the NHS.

North West regional work and research is ongoing, including locality priority setting 

through the Greater Manchester respiratory strategic clinical network and liaison with 

NHSE policy team. Initiatives include a Cheshire & Merseyside locality assessment of links 

between HAP, hydration-related AKI, and sepsis as part of patient deterioration. 

Mechanisms to develop HAP policy and raise profile

In all the conversations with stakeholders, there was a strong feeling that HAP is an 

important and serious condition and more should be done to address it. There is a strong 

appetite for raising awareness, by potentially publishing our data and via other mechanisms, 

as well as a sense that this is a good time to take this forward as Integrated Care Boards 

are being established and breaking down silos to work together. There was also an 

understanding that evidence for HAP is lacking, and there are potential evidence gaps that 

could be addressed.

Ownership was also discussed. HAP is a crosscutting hospital issue affecting all wards; 

medical, surgical and acute. However, some of the respondents felt that respiratory 

clinicians are the most appropriate group to take ownership of this topic and drive it 

forward. Patient involvement was also highlighted as a key factor in future policy 

development.

Changes to culture and nomenclature were discussed as HAP is often seen as an inevitable 

end-of-life condition and as such, not as much of an immediate health concern as CAP.
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Practical steps through existing channels

Several steps were identified to raise the profile of HAP through existing routes in relevant 

organisations:

• There is potential to influence policy through a BTS guideline and clinical statement, using 

the pulmonary infection SAG to lobby for this. It may help if this is owned by and written 

for a third party who could commission it. There is also potential for a BTS audit in future 

once care standards have been agreed, and possibly a survey of members. The case for this 

would be helped by NHSE or other governmental support. 

• A NCEPOD topic proposal for a case note review could be possible if there is evidence of 

variation that could be impacting on outcomes which could be understood in detail and 

recommendations made. This would also involve patient surveys. To do this, the detail and 

scale of the problem of HAP would need to be described and this would also need 

confirmation that there are interventions to improve it. There is also potential for the care 

bundle to go into the national pipeline for innovation if aspects can be proved to be 

effective.

• The National Clinical Audit Benchmarking (NCAB), part of HQIP, publish results from 

benchmark audits and produce infographics to highlight the findings. There could be a 

possible link into their ongoing dementia audit.

• Awareness-raising via patient groups and internal Asthma + Lung UK teams would be useful 

as well as raising this with a political audience, possibly through the cardiovascular 

respiratory programme to canvas views on the HAP problem.

• There is potential to commission one or more local Healthwatch groups to carry out some 

targeted work to gather information on patients’ experiences of HAP. This would require 

the groups to work with partner hospital trusts to help them identify relevant patients for 

interview.

A further suggestion was to develop a consensus statement explaining the burden of HAP, 

current policy landscape and available data on the patient journey. This was also raised in the 

consensus meeting. This is being developed by the project team for circulation and 

endorsement early in 2023.

Linking HAP to other areas of focus

It was suggested that linking HAP into current areas of national focus, such as health inequality, 

learning disabilities or dementia, would help drive consideration of HAP as a key topic. The aim 

would be to put HAP on a similar footing to other hospital-acquired infections (HCAIs), sepsis 

and Covid. This would involve illuminating the severity and incidence of HAP when compared 

to other HCAIs, including the potential impact on costs from excess bed days and avoidable 

treatment, to make a case for national surveillance and robust policy around prevention and 

management. 
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Consensus event 

The key points and priorities were shaped by the themes from the previous conversations and 

captured in categories:

• Ownership – which umbrella does HAP fall under?

The key organisations outlined were the BTS, NHS England, GIRFT and NICE. It was felt 

that production of recommendations about HAP management was necessary in the form 

of a pathway or formal guidance which could then be a basis for audit to assess 

compliance.

The developing GIRFT pathway, NICE pneumonia guidance and two commissioned BTS 

clinical statements (and a webinar) on aspiration pneumonia and CAP in learning 

disabilities were cited as the key documents which could influence HAP policy, although 

the NICE guideline was considered to be more about consolidating existing guidance 

than adding in new recommendations. 

Including input from nursing groups was considered to be very important for developing 

preventative strategies.

• Data - what is available and what can it tell us?

The AQ data on HAP management was deemed to be very helpful in giving insights into 

both the incidence and management of HAP and there was an appetite to expand this to 

areas outside the North West, through integrated care boards (ICBs). It would be helpful 

to carry out further exploration of variation between providers in terms of case mix, risk 

adjusted mortality and deprivation.

There was agreement that learning could be gained from other NHS data, particularly for 

existing in-hospital conditions that are routinely monitored and surveilled, such as 

surgical site infections (SSIs), MRSA or C. Difficile infection.  A concern was raised that 

the diagnosis of HAP is harder to define as it does not have a conclusive diagnostic 

endpoint, such as positive lab test for MRSA, for example; and so, this may make 

surveillance more difficult; however, there was agreement that although HAP may be a 

complicated area, it is important and worthwhile to gather data about it. 

Learning from the SSI programme would be particularly useful as SSIs are also harder to 

diagnose. Learning could also be gathered from HAP monitoring in the USA. The best 

approach would be to start this on a small scale, perhaps by doing a test case, rather than 

progressing immediately to large scale HAP surveillance.

Data on health inequalities, elective recovery, frailty and learning disabilities were also 

identified as useful sources which might provide further insights into HAP. Nursing data 

was also considered to be important when looking at incidence, particularly staffing ratios 

and nursing indicators as risk factors for HAP, which are being explored in an ongoing 

case-control study to identify preventative approaches.
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• Visibility – how can we raise the profile of HAP?

There was agreement that HAP needs to be more visible as a serious condition and 

that there is a lot that can be done to raise its profile. However, there was 

acknowledgement that this will take some time, particularly to implement a form of 

surveillance for HAP, so there should be a longer-term plan over the next two 

years. 

Liaising with organisations such as GIRFT, the BTS and NCEPOD was considered 

useful to raise the profile. The GIRFT pathway for pneumonia management from 

community diagnosis to discharge has been drafted for CAP but there is an 

opportunity to add HAP in at this stage. Producing a practical guideline on 

identification and management leading to a BTS quality standard should also be part 

of the longer-term strategy. There is provisional agreement for a BTS symposia on 

pneumonia which will include HAP.

Specialist stakeholder groups could influence change by involvement with NICE 

priority setting and guideline development through consultation, taking the 

opportunity to share research or audit findings as well as connecting with the NHSE 

policy team via regular meetings of respiratory clinical networks. Groups could 

lobby for change, for example to existing management guidance such adding sputum 

testing to the Sepsis Six. 

A change in terminology was also discussed, moving to using ‘pneumonia’ rather 

than ‘CAP’, to be more inclusive of HAP. Viewing HAP through health inequality, 

waiting list reduction and elective recovery lenses could also help raise its profile. 

Highlighting the AQ data findings as to the number of patients developing HAP when 

fit for discharge was considered to be very important, as this is a key priority in light 

of the current pressures on the NHS. 

Conclusion and next steps

Consensus was reached amongst the organisations who responded to the project that the 

national burden of HAP and its impact are such that it deserves prioritising by the NHS. 

Particular points which were considered important to emphasise are the frequency and 

impact of HAP occurring among patients who are medically fit for discharge from hospital  

and the evidence of health inequality on risk and outcome in HAP. 

Raising public and professional awareness of HAP was felt to be important. Asthma + Lung 

UK have used World Pneumonia Day to raise awareness of the burden of pneumonia 

through the media but the focus was on community acquired pneumonia. They are in a 

good position to widen the discussion in this area and a meeting with their membership 

and board may be a first step. 

Opportunities were suggested for scientific and clinical symposia to discuss the topic and 

drive the research agenda. The BTS, BIA and Healthcare Infection Society (HIS) may be 

organisations who could host these.
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There is currently a lack of definitive policy about HAP, both in terms of management 

and prevention, and considerable variation between providers in incidence and 

management. There was agreement that there is work in progress which will influence 

HAP policy; for example, the NICE pneumonia guidelines are under review.  However, 

the NICE guideline process is largely about rationalising existing guidelines into one 

comprehensive document and may not yield new guidance as such.  To some extent this 

reflects a weak evidence base and lack of funding support when compared to CAP. 

Randomised controlled trials of interventions and bundles are needed urgently so that 

they can inform future guidelines and policy.

The project team will produce a consensus statement based on the information gathered and 

outline the actions to take to take the project forward. 
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