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Abstract

Objectives In 2021, community pharmacies in England were commissioned to support patients post-discharge through the discharge medicines
service (DMS). Past studies described the benefit of DMS in avoiding readmissions. This study aimed to estimate the impact of DMS in this
respect, projecting the maximal benefit if all areas mirrored the most active region.

Methods A retrospective observational study, including modelling, using DMS claims data from March 2021 to February 2022, obtained from
the NHS Business Services Authority (data from all community pharmacies in England for patients discharged where hospital clinicians referred
them to community pharmacy). The impact of DMS on reducing readmission during this period was estimated using previous study data and
estimated maximal benefit from full implementation of the service across England.

Key findings In the study period 65 634 completed DMS claims were made. Claims at Integrated Care System (ICS) area level varied from
509/10 000 admissions to <1/10 000 admissions. Combining data from past studies provides a relative risk ratio of 0.756 (95% C| 0.678 to 0.843)
for 90 day readmission (DMS versus normal care). DMS is estimated to have resulted in 8393 (95% Cl| 7061 to 9564) fewer readmissions after
30 days reducing to 5869 (95% CI 3774 to 7740) after 90 days. If all-ICS areas were as active as the highest performing area, DMS would avoid
estimated >29 000 readmissions at 90 days each year.

Conclusions DMS has significant potential to reduce readmissions. DMS implementation is currently variable and full implementation across
all-ICS areas could increase the benefits five-fold.

Keywords: health policy; health services research; modelling.

Introduction of choice, but pharmacies can decide whether to offer the
service. If the electronic option is not available, a paper dis-
charge advice letter is issued to the patient and the pharmacist
is reliant on the patient alerting them of a recent discharge.!'?!
Patients are eligible for referral where medications are
changed, take four or more medicines, require medicines
administration support, or are identified by the community
pharmacy staff as benefitting from receiving the service.

In contrast to this, the discharge medicines service (DMS)
in England has a more active referral mechanism, whereby
hospital staff identify patients who may benefit from a DMS

Transitions of care are defined as ‘changes in the level, loca-
tion, or providers of care as patients move within the health
systems’.[!) Examples of this are when patients move in and
out of the hospital and poor communication around such
transitions risks preventable harm, particularly linked to med-
ication.” 3! Significant changes are often made to medicines
during hospitalisation, with up to 40% of medicines being
discontinued and 45% of all medicines prescribed at dis-
charge being new.) The risk of medicines changes made in

hospitals not being implemented in primary care has long ltat. d disch ot T Iy shared
been a concern, despite NICE guidance recommending ~ consultation and discharge information is securely share

medicines reconciliation following any change in care setting directly Wlth, the patient’s chosen community p harmacy.
since 2015.1561 The community pharmacy that receives the DMS referral

is contractually obliged to contact the patient and offer the
service.''l As such, these systems rely on the professional
judgement of either the community pharmacist in Wales or
the discharging team in England.

DMS in England consists of three stages: (1) medicines

Patients are frequently not aware of changes to their
medicines or the reasons for these when they are discharged
from the hospital,l”! but communicating these changes di-
rectly to community pharmacy teams have been shown to

support patient carel*® and reduce readmissions to hospital.® liat ) X ¢ the fi L ved
% In light of the evidence of benefit, community pharmacy-  reconciliation, (2) a review of the first prescription receive

based discharge support services were commissioned in Wales by the community pharmacy apd (3,) a patient consultation.
in 2011 and in England in 2021.110.11 These do not need to be provided in the order and can be

done in parallel. Pharmacy teams can theoretically provide

In Wales, discharge information is transmitted for all : )
any of these three stages and claim for the stages provided.

patients electronically to the patient’s pre-registered pharmacy
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In practice, some patients are lost to follow-up and stages are
not completed, which may be due to death, readmission to
the hospital, or patient disengagement. However, a DMS is
not considered ‘complete’ unless all three stages are provided.

DMS guidance recommends that NHS trusts collabo-
rate with the community and Primary Care Network teams,
to optimise the use of the service, with a particular focus
on medicines or patients that are considered high-risk.!"?!
However, when the service was launched, clinical teams were
not obliged to refer to community pharmacies and there was a
heavy reliance on local relationships. This has been addressed
to some degree with the 2022/23 Commissioning for Quality
and Innovation (CQUIN) indicators for the hospital now in-
cluding referrals to community pharmacies, creating a finan-
cial incentive for hospitals to refer relevant patients.!'¥

In both countries, when providing the service, a community
pharmacist (or pharmacy technician) performs medicines rec-
onciliation, by comparing details on the discharge message
with primary care records and following up on any issues to
ensure that the patient continues their medication as intended
and minimises the risk of harm. In addition, the pharmacist
discusses the medicines with the patient to ensure that they
are aware of the changes and understand how to take their
medicines.?!

An observational review of the Welsh discharge medicines
review (DMR) service showed that those receiving the service
were 14% less likely to be readmitted within the first 90
days following discharge.l'?! Similarly, an evaluation of an
unfunded discharge medicines service pilot in Northeast
England during 2014/15"5! demonstrated a statistically sig-
nificant reduction for patients who received the service in re-
admission to the hospital at each of 30 days, 60 days and 90
days post-discharge.!'’!

During the financial year from April 2020 to March 2021,
544 pharmacies (76%) in Wales claimed for at least one dis-
charge medicines review,!'*! with an overall mean rate of 39
DMRs carried out per 10 000 population. As the DMS service
has been commissioned in England for a year, it is now time
to explore the extent to which it has become established.
Following the passage of the 2022 Health and Care Act,
health care systems in England have been organised into inte-
grated care systems (ICSs). There are 42 ICSs across England
covering populations from 0.5 to 3 million people and will
form the unit of analysis for this study."”

This study aims to describe DMS provision by examining
service claims, including any geographic variation, then use
previous study data, to estimate the impact of the service
on hospital readmissions at current levels of provision and
project the potential achievable impact of the service.

Method

This study is a retrospective observational study, including
modelling. Data indicating the number of DMS consultations
claimed by each community pharmacy between March 2021
and February 2022, the pharmacy unique identifiers and the
integrated care system (ICS) area, were taken from publicly
available data sets published by the NHS business services
authority (BSA) (nhsbsa.nhs.uk)."8! Both complete and in-
complete DMS data were available. However, the number
of consultations in the modelling reflects ‘complete’ service
provisions only, that is DMS where all three stages have been
provided by the community pharmacy, to ensure that the
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results are not overestimating the benefit. This was assumed
to reflect the number of service episodes of the DMS services
during that period. Data were collated in Microsoft Excel, be-
fore transfer to SPSS v27 for further analysis.

Data from the Office of National Statistics mid-year 2020
population estimates (the most recent data) were used to
estimate the population within each of the 42 ICS boundary
areas and DMS claim data were grouped by ICS area by
pharmacy location. These data were used to standardise the
number of DMS claims per 10 000 residents in each ICS area.

Data from published NHS hospital admissions were
grouped by ICS area.? The published DMS data and hospital
admissions data were used to determine the number of DMS
claims per 10 000 hospital admissions in each ICS area. The
admissions data used were for all “Total Non-elective G&A
Admissions’ (the number of finished consultant episodes for
the general and acute specialities) recorded in 2019/20 (the
most recent complete year).?"! This supported the comparison
between areas, by controlling for factors such as mean age,
that directly impact hospital admissions. These values were
used in the later model. Data from the BSA were also used
to determine the DMS claims per 1 000 000 prescriptions
dispensed by community pharmacies at an ICS level.[']

Finally, readmission numbers were estimated for each ICS
using published admissions data and the published average
readmission rates.?* 2!l This required the data to be mapped
from local authority boundaries to ICS boundaries using
open government databases.??!

To provide robust outcome measures, for the extrapolation
of claim data to estimate the impact of the service provision,
a literature search was conducted to identify relevant studies.
The MEDLINE database was searched independently by all
authors and the findings were compared. Search terms were
(‘discharge’ OR ‘transfer of care’) AND (‘community phar-
macy’ OR ‘pharmacy’ OR ‘pharmacist’ OR ‘pharmacists’).
Results were restricted to the English language. Studies that
compared the impact of providing support with medication
in a community pharmacy setting in the immediate period
following discharge from the hospital with standard care and
used outcome measures of readmission rates at 30 or 90 days
were included. Results were excluded if they did not report
the impact on discharge at 30 days.

Data from the included studies were collated in SPSS v.27
and relative risk ratios were calculated (using an online cal-
culator—omnicalculator.com) for readmission at 30 days, 60
days and 90 days following discharge, with data summarised
in forest plots. These ratios were applied to the DMS claims
data to estimate the impact of DMS provision during this
period.

The hospital admission standardised rate of DMS claims
for the highest performing ICS area was used to create a
projected achievable level of provision, using an assump-
tion that this level could be matched in all-ICS areas. This
is a prediction of the likely achievable potential number of
patients that would be identified for a referral. This estimated
achievable level of provision was then used to estimate the
maximal DMS impact of readmission. These results were then
compared with the estimated number of readmissions in each
ICS to determine their credibility.

A favourable ethical opinion was obtained from the Faculty
of Medicine and Health Sciences Research Ethics Committee
at Keele University (MH-210178) before any data being
collected.
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Results

Current DMS provision in England
From March 2021 to February 2022, there were 89 892
claims (both complete and incomplete) made for the provi-
sion of DMS from 4 805 pharmacies, equating to 43 % of the
11 295 registered community pharmacies in England (March
2021). Of all claimed DMS, there were 65 634 (73%) re-
corded as complete and this was used in later modelling.

The claims were not evenly distributed across these
pharmacies with a median of six claims per pharmacy (IQR

2-16) and 886 (20%) of the pharmacies only claimed for a
single complete DMS. Each of the 42 ICS areas, had at least
one pharmacy that claimed for the service, but there was a
substantial difference between areas, with the most active
area (Cheshire and Merseyside) having 168 completed claims
per 10 000 residents (Figure 1). The median claim rate per ICS
area was 5 per 10 000 population (IQR 2.75-15.00). When
considered by hospital admissions the variation is greater.
Cheshire and Merseyside remain the ICS with the highest rate
(509 DMS per 10 000 hospital admissions), with a median

Cumbria and North East

Healthier Lancashire and South Cumbria

Greater Manchester

Cheshire and Merseyside

Staffordshire and Stoke-on-Trent

\)

Humber Coast and Vale

 South Yorkshire
and Bassetlaw

Lincolnshire

Shropshire and Telford Norfolk and Waveney
and Wrekin e -
"mlngham Cambridgeshire
and Solihull
T T e and Peterborough
il Ll Coventry and  Northamptonshire
Weenlconls Suffolk and North East Essex
Herefordshire and Worcestershire Bedfordshire, Luton an
Buckinghamshire,
Gloucestershire ————— Oxfordshire and
Berkshire West North Mid and South Essex
Ntnh dwes East London
Bristol, North Somerset and South Gloucestershire prcon
Frimley South East London
Bath and e South West
North East Somerset y Ponian Kent and Medway
Somerset
Sussex and
- East Surrey

Devon

Cornwall ani

»

Dorset

Surrey Heartlands

Figure 1 Completed DMS provision per 10 000 population across each ICS area. Shading indicates completed DMS claim volume per 10 000

population, with darker shades indicating greater volumes.
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claim per ICS area of 56 DMS per 10 000 hospital admissions
(IQR 27.75-119.00).

The rate of DMS per 1 000 000 dispensed prescriptions
showed a similar variance. Again, Cheshire and Merseyside
had the highest rate with 324 DMS per 1 000 000 dispensed
prescriptions. The median rate was 34 DMS per 1 000
000 dispensed prescriptions (IQR 19.0-78.5). Bivariate
correlations were performed between the rate of DMS
per 10 000 hospital admissions and DMS per 1 000 000
prescriptions. These were found to be strongly correlated
7(42) = 0.990, P < 0.001.

As there is a strong correlation between hospital admissions
and prescription items, only the rate of hospital admissions
was used in the models presented below.

Estimated impact of full DMS implementation in
England

The literature search yielded 166 results. These were screened
initially by title and subsequently by abstract and then full
text for relevance. A total of three papers met the inclusion
criteria including data for 4360 patients.l'> 15231 A fourth
study was excluded due to the low number of patients and
risk of bias (7 = §9).2% One study was excluded from the
analysis as the follow-up period was 6 months post-discharge
and this was the only paper to report this outcome, so it could
not be combined with the other studies.!?’!

Across the three studies, there was a relative risk ratio of
0.514 (95% CI 0.446 to 0.591) for readmission at 30 days
post-discharge for those in the intervention arm. The relative
risk ratio was 0.689 (95% CI, 0.609 to 0.781) at 60 days
post-discharge and 0.756 (95% CI 0.678 to 0.843) at 90 days
post-discharge (Figure 2).

Projecting the claims data for the DMS service in England,
with these risk ratios indicates that, during the study period,
8393 (95% CI 7061 to 9564) admissions are estimated to
have been avoided at 30 days post-discharge, reducing to
5869 (95% CI, 3774 to 7740) admissions avoided by 90 days
(Figure 3).

The median readmission rate across England in the year
2019/20 was 14.28% (IQR 13.71-14.55).12¢) Published data
show there were 6 480 199 hospital admissions recorded
in England (2019/20).2°" Using the published ICS-specific
readmissions rates, it is estimated there were 924 008 (95%
CI 887 667 to 961 966) readmissions at 30 days across
England.

As described above, the highest rate of claims was in
Cheshire and Merseyside with 509 DMS consultations pro-
vided per 10 000 published hospital admissions.?! If all-ICS
areas were to operate at this level, then an estimated 329
785 DMS could be provided each year. If this were done, an
estimated 42 171 (95% CI, 35 478 to 48 055) readmissions
are projected to have been avoided at 30 days post-discharge,
reducing to 29 487 (95% CI, 18 963 to 38 892) readmissions
after 90 days.

The modelling presented here estimates the total number
of readmissions in England could be reduced by 4.5% in 30
days. For each ICSs this would vary, with a median benefit of
4.6% (IQR 4.48-4.74) of readmissions avoided. This is based
on an assumption that only 509 patients for every 10 000
hospital admissions (5.1%) are suitable for a DMS, matching
the rate in the highest performing ICS area (Cheshire and
Merseyside). As the service is still being implemented across
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the country, it is likely that the number of eligible patients
may be even higher.

Discussion

This study aimed to describe the current DMS activity in
England to date and project the potential benefits through
extrapolation using data from prior studies. The findings
highlighted significant variation in provision across England,
but it is estimated that the service has avoided over 8000
readmissions in the first year. However, there is still substan-
tial scope for expansion and, if DMS was provided at the
rate of the highest performing ICS across England, there is
potential to avoid >29 000 readmissions at 90 days each
year.

Despite being commissioned in all community pharmacies
in England, only 43% had claimed for a DMS in the first
year (complete or incomplete), with substantial variation in
the level of claims between pharmacies. The patient choice
may play a role in the distribution of referrals, both through
existing pharmacy usage and decisions made at discharge.
Further work is needed to understand how patient choice
impacts referrals and service uptake after referral. However,
referrals must be made for the service to be provided and this
relies on secondary care clinicians acting. During the study
period, there was no expectation to generate community
pharmacy referrals, (although there was the promotion of the
service to both community pharmacies and hospital trusts).3!
With the recent addition of DMS referrals to the new NHS
Commissioning for Quality and Innovation framework
(CQUIN) incentive structure!'l it is reasonable to expect that
DMS referrals will increase in many areas, increasing the po-
tential for benefit.

The NHS England toolkit highlights the importance of
local collaboration in the initiation of DMS referrals!'
and differing progress with this in different areas is a likely
cause of the marked variation in provision seen across ICS
areas. It is unclear why one ICS area is so far ahead of the
other regions, but may be the result of local initiatives and
priorities as highlighted in the NHSE toolkit,"3! or may have
come about through stronger local working relationships
between primary and secondary care. Communication be-
tween secondary and primary care teams is important to pa-
tient benefit and a commissioned service such as DMS gives
pharmacy teams reasons to work together at discharge.?”!
New working practices will likely develop over time and as
Cheshire and Merseyside were one of the areas that piloted
the service before the national launch this may explain the
variance.

The NHSE toolkit highlights the patients most likely to
benefit from discharge services and these patients are more
likely to be at risk of readmission.!'> 281 The targeting of the
service to this patient cohort may be part of the reason the
benefits of the service are the size they are.

Based on the DMS studies, at 30 days the readmission
rate is 26% in the DMS-eligible population.l'> 1523 This is
higher than the published readmission rate at 30 days for
the English population (14.2%).12° However, the readmis-
sion rate at 30 days where a DMS has been provided is 14%,
bringing the readmission risk of the target population in line
with the national rate. In effect, the additional risk of read-
mission in patients eligible for DMS is countered by the DMS
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Relative Risk Ratio = readmission

at 30-days post-discharge

95% Confidence Intervals

0.36(0.25,0.53)
Nazar, 2016 ——
(16)
0.37(0.25,052)
Wilcock, 2020 —p—
(24)
061(052,0.72)
Mantzourani, 2020 —4—
(12)
Summary 4 0.51(045,059)
0 5 1.0 15

Relative Risk Ratio = readmission

at 60-days post-discharge

95% Confidence Intervals

Nazar, 2016 4 0.36(0.22, 0.60)
(16)
Mantzourani, 2020 e 0.73(065,082)
(12)
Summary —— 069 (0.61,0.78)
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Nazar, 2016 E + | 0.38(0.23,0.63)
(16)
Mantzourani, 2020 1 0.80(0.72,0.88)
(12)
Summary i 0.76 (0,68, 0.84)
0 5 10 15

Figure 2. Relative risk ratio, readmission rate at 30 days, 60 days and 90 days post discharge.

service—making their readmission outcomes comparable to
the wider population.

It should be noted that there are no data to suggest that the
highest performing area has reached the maximum number of
referrals and it is likely that more than 5.1% of the admitted

population would be eligible for the DMS service. The model
estimates the total benefits on the assumption that the highest
performing area successfully refers all eligible patients for a
DMS service. This means the estimates presented here are
likely an underestimation of the total potential benefit.
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Figure 3. Estimated readmission rates at 30 days, 60 days and 90 days post discharge (total discharges = 65 634).

A strength of the English DMS commissioning structure
is that all community pharmacies are included and all are
required to respond to every referral received, placing the
power to decide who receives the service in the hands of the
patient and their secondary care team. This contrasts with
the DMR service in Wales, where the provision of the service
relies more heavily on decisions by the community pharma-
cist, who has not been involved in the hospital care of the pa-
tient and may not be able to identify which patients are most
likely to benefit.

To provide DMS, pharmacists must undergo online
training provided by the Centre for Pharmacy Postgraduate
Education. There are no published data which indicate the
proportion of pharmacists or locum pharmacists who have
completed training, but it is probable that there will be some
areas where a shortage of trained pharmacists would mean
that a referral may not be acted upon, which may reduce
the overall benefit that can be realised through increased
referrals.

However, pharmacies have three working days to provide
stage 1 of the DMS and usually up to a month to complete
stages 2 and 3. This gives flexibility for pharmacies, reducing
the possible impact of no trained pharmacist being present
when the referral is received.

Owing to the design of this study, it is only able to report
on DMS activity where a claim has been made, meaning
that cases where a referral was made, but no DMS was
provided, cannot be captured. This may happen where a
referral is received and the service provided, but due to ad-
ministration error, the DMS is not claimed for by the phar-
macy. Furthermore, a limitation of the model is the decision
to only include complete DMS claims, as these are most
likely to provide the benefits described in the literature. This
may however have led to an underestimate of the benefits
of DMS due to benefits accrued from incomplete DMS pro-
vision. Also, referrals to community pharmacies may suffer
from a selection bias as secondary care staff is selecting
patients for referral based on local guidance, which inevi-
tably leads to variation between areas in the number and
nature of patients that are referred to the service and may

result in variable benefits in different areas. Secondary care
staff may also have limited capacity (or willingness) to cap-
ture patient consent for referral, which will also vary be-
tween hospitals. Previous experience with referral pilots
may influence this.

A further limitation of the study is that the three prior
studies used mirrored the Welsh model for referrals, where
community pharmacy teams were able to choose if DMS
care was provided. It is reasonable to assume that the English
model would identify those patients that are most likely to
benefit as it empowers those closest to the patient’s recent
clinical care to decide who received the service. However, fur-
ther work is needed to establish the effects of the different
referral mechanisms on the benefits realised from the service.

Conclusion

This paper has described the current DMS activity in England
and its potential impact on patient readmissions to hospitals,
based on previous work. Further, it has also projected the po-
tential impact if DMS is provided at the rate of the highest
performing ICS areas. The data presented demonstrate there
is significant potential to reduce the readmission of patients
owing to medicines-related issues. However, there is still con-
siderable work to be done to fully embed the service into the
health system. This paper does not comment on the feasi-
bility of achieving these numbers but does suggest a target for
health systems to aim for.

Further work is needed to understand the reasons for vari-
ation in activity levels and the enablers that are needed to ad-
dress this, to realise the full benefit that the DMS has to offer
patients and the wider health system itself.
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