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Introduction       
The NHS is under increasing pressure to

keep people out of hospital and, for

those admitted, to reduce the likelihood

of them being readmitted. This has

resulted in financial penalties for

secondary care providers who are not

reimbursed for a proportion of emergency

readmissions i.e. readmissions that occur

within 30 days of discharge. This figure is

agreed locally but is usually around 25%

since that is the proportion judged by the

Department of Health to be avoidable.

The emergency readmission rate is

interpreted as a quality metric and

readmissions are estimated to cost the

NHS £1.6 billion each year. This has

encouraged organisations to innovate

and implement quality improvement

programs to reduce their readmission

rates. The NHS Commissioning Board

(now NHS England) also developed an

Enhanced Service Specification to

incentivise GP practices to identify and

manage patients at risk of an emergency

admission using risk profiling and risk

stratification. A number of readmission risk

prediction tools exist. These include LACE

(Length of stay, Acuity of admission,

Comorbidities and Emergency department

visits in the past six months) and PARR-30

(Patients At Risk of Re-hospitalisation). 

Pharmacy has an important role to play

in preventing readmissions, irrespective of

the sector in which staff work. This article

describes work being undertaken by

pharmacy staff employed by NHS Trusts

which relates to at least two domains of

the NHS England Outcomes Framework: 

● Domain 1 – preventing people from

dying prematurely, for example

through medicines optimisation by

clinical pharmacists focussing on the

frail elderly, vulnerable and hard to

reach patients.

● Domain 3 – helping people to recover

from episodes of ill health, for example

by telephone or home visit follow-up

by pharmacists or technicians.

There are great opportunities for

investment in pharmacy services by
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commissioners seeking high value, bespoke

services for their local communities aligned

with the Better Care Fund (NHS England

Publications Gateway Reference 00940)

and Urgent and Emergency Care Review

(NHS England Publications Gateway

Reference 02132, 19th Aug 2014).

We describe a range of initiatives from

five Trusts in our region: Gateshead

Health NHS Foundation Trust, Sunderland

Teaching Hospitals NHS Foundation Trust,

Northumbria Healthcare NHS Foundation

Trust, County Durham and Darlington NHS

Foundation Trust and Newcastle upon

Tyne Hospitals NHS Foundation Trust.

Each of these Trusts has innovative

medicines optimisation services to prevent

admissions and reduce readmissions. The

services have developed in different ways,

often due to the differences in funding

provided, but there are common themes

in the work and learning points for

colleagues elsewhere who are thinking of

implementing similar services.

Background       

The literature around readmissions is not

robust; the studies that are published are

often in narrow populations and are

sometimes conflicting. Only a small

number of resource-intensive interventions

involving both pre-discharge and post-

discharge components have successfully

reduced 30-day readmissions.1 Perhaps

this should not surprise us since the

reasons an individual is readmitted may

be any combination of medical, social,

psychological or therapeutic factors and

reducing readmissions in a patient cohort

requires an intervention that addresses

most or all of these factors.

Approximately one third of 30 day

readmissions occur within the first week

of discharge.2 Reaching a discharged

patient quickly is often key to a successful

admission prevention.

It is estimated that 6.5% of hospital

admissions are due to adverse drug

events (ADE), mostly adverse drug

reactions.3 These are often seen as a

preventable reason for readmission since

they may be predictable. Older people

admitted to hospital following an ADE

have a higher probability of a future

admission with an ADE.4 The lack of

published interventions achieving a

reduction in ADE after discharge suggests

again that prediction does not lead easily

to prevention.1

There are a number of validated

predictive models which some Trusts use

to allocate resources to patients who are

at greatest risk of readmission to hospital

or identify where a transitional care

intervention such as intermediate care

might be appropriate for patients.5

Prediction tools have been derived

through analysis of retrospective

administrative data and real-time data.

Models such as PARR were developed

using hospital episode statistics (HES)

data together with variables from the

national census.6 The Combined Model

used a combination of primary care Read

Codes and secondary care data, allowing

it to be applied to the majority of the

Readmissions need to be avoided            
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population who have not had a recent

hospital admission.7

LACE is one of the commonly used

30 day readmission prediction tools,8

generating a score based on length of

stay, acuity of admission, comorbidities

(using the Charlson comorbidity index9)

and number of emergency room visits.

For example, a patient staying in hospital

for five days (equivalent to 4 points)

following an emergency admission (3

points) who has a history of myocardial

infarction and congestive heart failure

(3 points) with two other visits to hospital

in the six months before admission (2

points) would have a total LACE score of

12. LACE was developed from outpatient

population data in Canada and has been

shown to be a poor predictive tool in

older UK inpatients;10 interestingly it

was a better predictor of mortality than

emergency readmission. 

Pharmacy practice was key to the

transitional bundle of care implemented

at Kaiser Permanente (Northwest Region)

and their emergency readmission rate

was reduced to 10%.11 The care bundle

included low, medium and high-risk

stratification using the LACE tool,

standardised discharge summary to

improve communication to primary care,

medication reconciliation, post-discharge

phone call and timely follow-up from

the patient’s primary care physician.

Phone calls were undertaken 72 hours

after discharge for high LACE scores

(≥11). It has been suggested that because

of integration throughout the system,

efficient management of hospital use

and greater investment in information

technology, the Kaiser model achieved

better performance at roughly the same

running cost as NHS care.12

Service Descriptions       

Readmission Avoidance

Collaborative (RAC) team -

Sunderland

The Clinical Commissioning Groups

(CCGs) in Sunderland have funded a

multidisciplinary readmission avoidance

scheme with a project lead employed by

the local authority. It took around 9

months from inception in December

2013 to service delivery, hampered

initially by the lack of a project lead.

Four pharmacists have been employed to

work on three wards, 7 days per week,

identifying patients at high risk of

readmission (LACE score 8-15), undertaking

clinical medication review before and after

discharge and facilitating transfer of

pharmaceutical care. After the initial

LACE score has been completed, the

patient is then risk stratified to predict

the likelihood of readmission. This risk

stratification determines the level of input

beyond their discharge (this could range

from a same day of discharge home visit

to a phone call after 7 days). As part of

the collaboration, a Community Nurse

Care Co-ordinator (CNCC) co-ordinates

the services that are required for patients

after their discharge. Some of the

pharmacists are prescribers and they find

this invaluable in facilitating prompt action

following their review because there is

limited medical input to the service. A

central record-keeping document for the

service has been a key benefit to

collaboration. Outcome measures include

numbers of patients contacted within 72

hours of discharge, number of home

visits made within this time, medication

interventions per risk stratification in

order to validate risk strategy and service

user feedback. When patients are

readmitted to hospital within 30 days of

discharge, the length of inpatient stay is

monitored, reasons for readmission are

reviewed and ongoing care planning is

optimised.

Readmission prevention

pharmacist (Northumbria)

A pharmacist prescriber is also employed

in Northumbria to focus on reducing

readmissions to hospital, funded via

CCGs. Telephone calls are undertaken

2-3 days following discharge. Patients

are identified by the pharmacy team or

by nurses in the discharge lounge.

Bespoke referral criteria were developed

for the service. In practice, the telephone

calls are made by a number of members

of the pharmacy team, ensuring that the

resource invested does not remain with

one individual alone.  Home visits are also

undertaken for selected patients when

this is deemed necessary, and also for

patients identified by care of the elderly

physicians for patients attending as day

cases. Outcome measures are:

● numbers of patients contacted

● home visits undertaken

● interventions made

● incidents reported

● patient feedback during telephone

conversations.  

The number of patients re-admitted

within 30 days of discharge for whom a

telephone call was attempted, or a

domiciliary visit organised, are recorded. 

30 day readmissions for patients

with a LACE score > 10 were lower in

the patients receiving the telephone

intervention compared to those not

receiving (25% versus 47%). It should

be noted, however, that these figures

may be subject to selection bias and a

range of other confounders. The service
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lower in the patients receiving the telephone intervention
compared to those not receiving (25% versus 47%).”
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has overcome a number of barriers.

Information technology infrastructure

was insufficient for prospective

identification of higher risk patients.

There are time limitations for the

availability of patient’s notes, as a result

of targets for coding, and also targets for

delivery of consultant letters to General

Practitioners. If the patient’s notes are not

available there are limited data available

during the telephone call; in many cases,

the pharmacist was referring to the

temporary discharge summary, which

includes a summary of reason for

admission planned following discharge

and record of medicines stopped and

those being taken on discharge.

Northumbria covers a large area

geographically, and home visits have

therefore had to be limited to one part of the

Trust based round a semi-urban population.

Frail elderly services pharmacist

(Northumbria)

A pharmacist prescriber provides this

service for a population of 500,000, with

funding from CCGs. The pharmacist visits

about 60 patients per month in their own

homes following referral from general

practices. The patients may be listed on a

‘high risk’ register or may be referred for

other reasons, even if they do not

feature on this register. As the review is

conducted in the patient’s own home,

then issues of adherence and

understanding of medicines can be

assessed. In addition, access to the full

medical record is available by that

person’s general practice. As the

pharmacist is a qualified prescriber, then

changes can be actioned without the

need to ask a doctor to initiate the

change; in this case, this process will have

been agreed prior to the review with the

person’s general practitioner (GP).

Alternatively, the pharmacist can make

recommendations to the GP for

subsequent action. The former approach

is obviously more efficient, but is

dependent on building the GP’s

confidence in the pharmacist undertaking

the review and the system as a whole. In

both cases, a shared approach to decision

making is adopted with the patient.

Outcome measures for this service are the

same as those for Northumbria’s

readmission prevention pharmacist. 

Intermediate care pharmacist

(Gateshead)

The intermediate care service in

Gateshead developed as an extension of

secondary care older person’s services.

For a number of years, the pharmacist

received referrals from other professionals

in the intermediate care team on a

bespoke referral tool and made

domiciliary visits to patients. The number

and geographical spread of patients

using intermediate care services meant

that it was not possible for one

pharmacist to see every patient, so their

work was targeted by other healthcare

professionals using the referral tool.  

Medicine-related problems were either

resolved directly with patients or by

liaising with other healthcare professionals

e.g. community pharmacists, general

practitioners or hospital consultants.

Unfortunately, patient outcome measures

were not robustly measured and not fed

back to service commissioners. Gateshead

covers quite a large geographical area

and the pharmacist’s travelling costs

from a hospital base were felt to be

disproportionate and not financially

viable, hence the service was terminated.

Potentially, economies of scale and

reduced travelling costs might mean that

pharmacist support for intermediate care

services is more viable from a practice

pharmacist team or a network of

community pharmacies.

Intermediate care pharmacy

technicians (Durham and

Darlington)

Since May 2014, a pharmacy technician

has visited all patients under review by

the intermediate care service and

participates in weekly multi-disciplinary

team (MDT) meetings. The technician

talks with the patient about their

medicines and undertakes medicines

reconciliation before discharge from

hospital. They visit the patient again after

discharge and undertake a medicines

review and assessment of each patient’s

ability to manage their medicines in their

home environment. The technician liaises

with the general practice and the

community pharmacist to organise

support for medicines adherence, an

example might be a multi-compartment

compliance aid.  Funding was provided by

the local authorities. The primary outcome

measure is the number of patients who

have medicines reconciliation; the target

is 90% of patients. Rates of hospital

readmissions are also assessed in order to

reflect the input of the whole MDT. The

major limitation in this service is a lack of

community or hospital pharmacist

support for the pharmacy technician,

who is generally working in isolation. This

will be addressed moving forward.  

Preventing medication-related

readmissions pilot (Newcastle)

A person-centred model of pharmaceutical

care, designed to reduce avoidable

readmissions relating to medicines, was

implemented to an older people’s

medicine ward in February 2013 with

non-recurrent funding from the CCG.

The funding enabled employment of

0.4 WTE pharmacy technician time plus

0.25 WTE administrative support. The

pharmacist and technician received

training in shared decision making and

health coaching so they could practice in

a person-centred way.  The emergency

readmission rate for that ward was

monitored for 12 months and compared

with the emergency readmission rate for

a very similar older people’s medicine

ward with a basic clinical pharmacy

service (medicine reconciliation at

admission, clinical pharmacist medication

review and discharge support). The

hypothesis was that addressing the needs

of each individual for information about

or support with their medicines might be

more effective at reducing emergency

readmissions relating to medicines than

adding medicines risk factors to an

existing readmission prediction tool such

as LACE or PARR-30. The majority of the
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pilot service was provided by a pharmacy

technician with an accredited medicines

management qualification; they required

additional information or support from

a pharmacist for only a small minority

of patients. The pharmacist was always

available by telephone when the

technician was working in domiciliary

settings. The primary outcome measure

was 30 day emergency readmission rate

for the intervention and control wards. At

the start of the project these were not

significantly different but the readmission

rate was significantly lower for the

intervention ward during the 12 months

of the pilot. Three elements of the model

appeared to have the largest impact on

readmission rates; medicine reconciliation

at admission, referral for community

pharmacy advanced services and home

visits by hospital pharmacy staff for

housebound patients who were

otherwise eligible for NMS/MUR.  

Patient satisfaction with post-

discharge follow-up from hospital

pharmacy staff was high.  GPs perceived

the discharge communication for patients

discharged from the intervention ward to

be moderately improved when compared

to the control ward. The delivery of the

project was occasionally impaired by

unplanned staff leave because of the

small resource allocation. It is not yet

known whether the results are

reproducible on a larger scale. The major

barrier to hospital referral for community

pharmacy advanced services was a lack of

a robust referral pathway. Since the pilot

finished, an electronic referral pathway

between hospital and community

pharmacy has been developed using a

commercial web portal and the number

of referrals made has risen dramatically.

Specialist Care Home Support

Pharmacist (Newcastle)

A pharmacist was employed in April 2014

to support a team of specialist nurses

working into local care homes with the

highest numbers of hospital admissions.

The pharmacist undertakes clinical

medication review for patients referred to

them with the link GP and specialist nurse.

Referrals come from the hospital pharmacy

team, the specialist nurses or care home

staff and are taken for any potential

medicine-related problem. The pharmacist’s

interventions are scored for likelihood of

preventing a readmission with the RiO

tool (NHS Croydon’s adapted RiO tool –

available via the NICE NHS Evidence

Search site) and validated by a senior

clinical pharmacist; the pharmacist reviews

between 20 and 25 patients per month

and has prevented between 9 and 13

admissions per month. The pharmacist

also works with the care homes to improve

medication safety culture, using the NHS

Medication Safety Thermometer as the

metric for this. The main barrier to gaining

funding for this post was a lack of

understanding of the value of the

pharmacist by commissioners. The impact

of the pharmacist on patient outcomes,

presented as narrative, was more influential

with commissioners than facts and figures

about medicine-related problems. 

Case Examples       

Sunderland RAC service

Collaborative working has benefitted

patients in allowing them to access

essential services earlier. Examples of this

with the RAC team include: 

● identification of a patient who

presented with opioid toxicity after

inadvertently taking too much opioid

medication and arranging for the

chronic pain team to rationalise

treatment for this patient.

● titrating a patient’s heart failure therapy

recommended by the Heart Failure

team in the community, therefore

preventing a readmission to do this. 

The collaborative approach continues

to result in patients accessing services in a

timely manner which should then result

in a reduction in readmissions.

Northumbria – discharge follow-

up calls

● Patient discharged on new bumetanide

(switched from furosemide) and

Work by pharmacists can help avoid readmissions
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reduced perindopril. Pharmacist

contacted patient to discuss but they

were confused over the telephone so

pharmacist offered to visit at home to

review. Patient had not been taking

new bumetanide or old furosemide

and was still taking the old dose of

perindopril. Pharmacist discussed with

patient and excluded signs of

worsening heart failure that would

require immediate assessment.

Pharmacist discussed with patient and

daughter who visits regularly.

Pharmacist produced a medicines

reminder chart to help patient and

daughter. Pharmacist removed all

discontinued medicines from cupboard.

● Patient was discharged with courses of

rifampicin and doxycycline for six

weeks to treat a joint infection. Patient

had been experiencing diarrhoea and

developed a rash on abdomen but not

informed anyone. The pharmacist

contacted the consultant

microbiologist who recommended the

treatment. Consultant microbiologist

thought best to discuss with the GP

once patient had been seen.

Pharmacist liaised with the practice

and asked patient to attend an

emergency appointment with the GP.

Microbiologist contact number was

given to GP to discuss the change to

treatment after GP assessment.

● Patient discharged with new

amiodarone at a dose of 400mg three

times daily to reduce to 200mg daily in

4 days. Patient had been counselled on

the ward by the pharmacy team.

Pharmacist attempted to contact

throughout the following week

without answer. A week after

discharge patient answered phone.

Pharmacist discussed medicines

changes with wife who had

misunderstood the instructions and

reduced dose to 200mg three times

daily instead of intended once daily.

Reassured by pharmacist that this

would not be harmful and to reduce

to once daily from now. Pharmacist

reinforced counselling on side-effects

of amiodarone to monitor for.

● Patient admitted with infective

exacerbation of COPD was discharged

from hospital to care home but rescue

packs were missed off the summary.

Pharmacist reviewed allergies, previous

treatment and sensitivities (no notes

available) and amended discharge

summary to include appropriate

antibiotic and steroids. As the care

home was distant to hospital the

pharmacist thought it best to contact

the GP receptionist to organise a

prescription to supply to care home.

Patient was new to care home and

staff were concerned with patient’s

breathing and discussed symptoms

with pharmacist who advised it would

be appropriate to start rescue packs.

Care home staff counselled on use of

rescue packs for the future. GP was

unavailable to speak to so pharmacist

relayed situation to GP receptionist who

would ask GP to issue prescriptions

for antibiotics and steroids, with home

visit if they thought necessary.

Northumbria – Frail Elderly

Services home visits

Mr AP, 81 years old, was referred by his

GP for a domiciliary medication review

following complaints by the patient of

unresolved pain, despite his analgesia

being increased significantly over the last

few weeks. The patient was also

complaining of increased SOB despite

being on a few inhalers. The GP noted

that he had not had a medication review

since 2003 due to reduced mobility and

becoming housebound. Mr AP’s past

medical history included osteoarthritis,

COPD, insomnia and a total right hip

replacement.

Mr AP was taking oxycodone m/r

100mg BD, which had been increased

from oxycodone m/r 10mg BD in gradual

increments over the last 6 weeks, but he

was not getting any pain relief. On review

of his medication it was apparent that he

had not been taking any oxycodone due

to fear of becoming addicted to it. This

patient was counselled regarding pain

control and we left with a plan to reduce

his dose of oxycodone m/r 10mg BD and

oxycodone i/r 5mg QDS PRN for

breakthrough pain. His excess stock was

removed and he had two boxes of the

10mg m/r tablets and i/r 5mg tablets,

which were both in date so, to prevent

waste, they were left to be used. The

patient was also advised to take regular

paracetamol 1g QDS for a synergistic

effect. After two weeks, a follow-up visit

was made and the patient had been

taking his medication as discussed and

was feeling the benefit. He stated that he

was able to mobilise more and had even

walked to see his friend next door, which

despite only being a 25m walk, made him

feel better in himself.

Mr AP was also on lansoprazole 30mg

daily, which had been commenced when

he was started on diclofenac in 1995. This

was initially prescribed as an acute course

following inflammation in his knee, but

there were no longer pains in his knee,

despite not being on it for over 20years.

There was no evidence of any gastric

history so his lansoprazole dose was

reduced to 15mg daily for 1 month and

once confirmed that he was asymptomatic,

the medication was discontinued.

Mr AP was currently taking citalopram

20mg at night, this having commenced

following a family bereavement in 2007.

He stated that no-one had ever asked him

about his mood since starting this

medication and there was no

documentation on the GP records of a

review; he did not feel low in mood

anymore and was starting to feel better

since he could at least get to see his friend

next door and go into the garden now. He

was keen to come off this medication, so

a dose reduction to 10mg at night for 1

month was agreed. Subsequently, he

stopped this with no problems.

The final issue to resolve was Mr AP’s

SOB. From a prescription review it looked

like he was ordering his salbutamol

100microg/puff Evohaler on a monthly

basis along with his tiotropium 18microg

handihaler and Seretide ‘500’ Accuhaler.

There was significant stockpiling with 5

tiotropium handihalers and over 10

months worth of capsules and also 12
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Seretide Accuhalers. Mr AP was not using

his Seretide Accuhaler because he

thought he thought he’d been told to

stop using it. He also explained that he

had never been shown how to use his

tiotropium inhaler, so was not putting

any capsules into it. Mr AP was

counselled appropriately on the use of his

inhalers and a note was also put on the

system indicating that he was still on

these medications but did not require any

new supplies at present.

The benefits of seeing Mr AP, a

previously housebound patient, within his

own home can be seen. It provides the

opportunity to assess how a patient is

managing their medication at home and

equally, allows the patient the chance to

voice any concerns they have.

Learning points       

With the exception of the service which had

been in place in Gateshead, the services we

describe have all been introduced within

the last two years; this may reflect the

recent rise of medicines optimisation in the

NHS Productivity agenda.

Whilst it would seem desirable to

relate the work undertaken to avoidance

of admission or reduction in readmissions,

the reasons for these are usually

multifactorial. It would be wise to seek

support from your local university or

service improvement team on using

readmissions as an outcome measure,

especially if your team lacks research

design and analysis expertise. Other

outcome indicators, such as patient

satisfaction or surrogate markers like the

RiO score, are valuable to commissioners

considering funding a new service and

easier to measure truly.  

Narrative about quality or cost-

improvement in patient journeys is a more

powerful tool for securing funding than

presenting facts and figures. Process

indicators are less valuable but much easier

to measure and the key performance

indicators set by commissioners for new

services like these are often quantitative

targets such as ‘review x patients per month’.

Longitudinal interventions around the

transfer of care (such as hospital

pharmacists linking with community or

practice pharmacists to transfer care) are a

key part of reducing readmissions. Person-

centred pharmaceutical care involves

patients in treatment decisions, respects

patient autonomy and values and

empowers people to take responsibility

for achieving their own health outcomes

where possible. However you choose to

identify your target population to work with,

for example by referral or predictive models,

practice person-centred pharmaceutical

care with each individual in that

population for optimum results.
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