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Can medicines management services
reduce hospital admissions?
Pharmacists can help patients who are at risk of emergency admission by engaging in carefully targeted medication reviews, says Duncan Petty

Reducing avoidable hospital admissions is a
priority for the NHS.1 Medicines account
for about 4–6.5 per cent of emergency

admissions,2, 3 and causes related to medicines
fall into three broad categories: adverse drug re-
actions,prescribing errors and poor compliance.2

In theory it should be possible to reduce
the underpinning causes for these three types
of problems, but evidence from randomised
controlled trials (RCTs) suggests that phar-
macist medication reviews do not reduce ad-
missions.4 However, most studies have not
been designed to show a reduction in admis-
sions or even to log this outcome. For in-
stance, they have not focused on the most
at-risk group of patients,5 were not well de-
signed — the pharmacists had no access to
clinical records,6 and admissions occurred, but
a medicines cause was not demonstrated.7

A retrospective review of hospital admis-
sions from one large UK RCT showed that
of 77 admissions (from 332 elderly patients
recruited to the study) only 17 (22 per cent)
were related to pharmaceutical care issues and
only 10 (13 per cent) were preventable by
pharmacist intervention.8 In the absence of a
specific focus on unplanned admissions as an
outcome measure, it could be that the results
merely show that emergency hospital admis-
sion records are not sufficiently sensitive to
show the benefits of pharmacist medication
reviews.

The belief persists that carefully targeted
medication reviews do benefit some patients,
despite the lack of supporting evidence in
unplanned hospital admission records.
Medication reviews reduce harm, improve
people’s confidence about their medicines
and help to improve long-term outcomes.

This review will focus on the factors re-
lated to monitoring and taking medicines
where medication reviews might improve
outcomes. In Panel 1 factors that contribute
to poor patient medicines-related outcomes
are assigned to five categories. Pharmacist
medication reviews can affect all of them.
Clinical medication review is the best
method for assessing prescribing risk, under
prescribing and high-risk drug use since it in-
cludes access to the clinical record.9 A phar-
macist conducting a clinical medication
review can cover all five categories.
Medicines use review (MUR) is likely to be
best for assessing compliance and improving

medicines-taking through a concordance ap-
proach, although careful patient questioning
could also identify some aspects of prescrib-
ing risk.

Together these reviews offer a practical
method for practice-based pharmacists to
work closely with community pharmacists.
Once treatment is optimised from the clinical
viewpoint the patient can be referred to the
community pharmacist for ongoing support
with medicines taking and compliance
through MUR. Community pharmacists
conducting MURs can refer patients to prac-
tice-based pharmacists to help implement so-
lutions such as reducing the number of
prescribed medicines and changing dosage
formulations.

Reducing prescribing risk 
One third of medicines-related hospital ad-
missions are due to prescribing errors.2 These
include blatant errors — wrong medicine
prescribed or prescribing a medicine for
which an allergy exists — and more subtle
errors, such as failure to stop a medicine after
a fixed course of treatment.

Prescribing risk increases when a patient’s
physiology is less able to handle prescribed
medicines, such as with an older person with
reduced renal function who is receiving non-
steroidal anti-inflammatory drugs (NSAIDs),
in precipitating renal failure, or where a pa-
tient with hypertension has episodes of pos-
tural hypotension as a result of
antihypertensive medicines. Close and fre-
quent monitoring is necessary to avoid such
problems. This means working with practice
and district nurses, and GPs.

Under-prescribing 
The most common long-term conditions as-
sociated with emergency admission are exacer-
bations of chronic obstructive pulmonary
disease (COPD) and heart failure.10 There is
good evidence that exacerbations can be re-
duced by medicines. For instance, the optimal
treatment of heart failure is a triple regimen of
a loop diuretic, an ACE inhibitor and a beta
blocker,11 yet only 30 per cent of people with
a heart failure diagnosis are prescribed a beta
blocker.12,13 For every 100 people treated with
a beta blocker, four hospital admissions and
three deaths could be avoided in the first year
of treatment.14 Inhaled steroids, prescribed to
COPD patients with a  forced expiratory
volume of less than 50 per cent and two ex-
acerbations in the past year, are beneficial in
preventing further exacerbations.15 Long-act-
ing beta-agonists and anticholinergics can
also prevent exacerbations.16

Optimal prescribing can prevent deterio-
ration of asthma, type 2 diabetes and is-
chaemic heart disease, but benefits may not
be realised for several years.

High-risk drugs 
NSAIDs, aspirin, diuretics and warfarin ac-
count for half to two-thirds of the 4–6.5 per
cent of admissions associated with medi-
cines.2,3 Pharmacists can reduce the risk from
these medicines by ensuring they are only
prescribed where necessary and reviewed
regularly, particularly in high-risk patients.

Compliance and concordance 
Compliance (or adherence) has been defined
as “the extent to which a person’s behaviour
matches the prescriber’s recommendations”
and should not be confused with “concor-
dance”.17 Concordance is a two-way consul-
tation process. It involves shared decision
making about medicines between a health
care professional and a patient, based on part-
nership, where the patient’s expertise and be-
liefs are valued.19

Non-compliance can occur where pa-
tients are unable to obtain a supply of medi-
cines, take too little or too much, or take the
wrong medicine. All can result in treatment
failure and  hospital admission. Community
pharmacists, in particular, should identify
which patients are prone to non-compliance
and why. A systematic approach using ques-
tions to cover the range of potential non-
compliance causes can be used. I use a tool
developed for a research project (copy avail-
able on request).

Identifying the cause of non-compliance
needs to be followed up with solutions that
are acceptable to patient and GP. MUR forms
state what solutions the pharmacists would
like the GP to implement and should be fol-
lowed up to ensure it was implemented and
has improved things for the patient.

Concordance for pharmacists means es-
tablishing a relationship with the patient that
allows for honest discussions about the condi-
tion, treatment options and what the patients
wants. Concordance is a style of consultation
and pharmacists might need training to de-
velop it.19 Exploring the patient’s health beliefs
and wishes is essential if people are to accept
what has been prescribed.

Targeted reviews and interventions 
How can pharmacists reduce the risk of
emergency admission? They could aim re-
views at patients who have had one or more
recent emergency admissions.This is a logical
starting point, but case managers and others
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may be serving these groups well already.
Pharmacists need to work with case managers
and GPs to support these patients, but there
are other predictors for emergency admission
that pharmacists could identify. Should they
do so they could reduce risk before admission
for the first time. They could, for example,
target reviews at patient characteristics, med-
icine-taking risk factors, high-risk medicines
and under-treated conditions.

Patient characteristics 
Patient characteristics such as reduced renal
function, being elderly and having multiple
co-morbidities contribute to poor drug han-
dling and increased sensitivity to drugs and
likelihood of adverse drug reactions.The eld-
erly are more prone to the effects of benzodi-
azepines because they have increased gait
(swaying) and drugs exaggerate this effect,
which can lead to falls.20 Social situations are
important, such as living alone and being
housebound.21 Patients who are socially iso-

lated and less able to seek help from their GP
might gradually worsen until admission is
needed.We need to be proactive in identify-
ing and helping these people.

Medicine-taking risk factors 
The patient factors and behaviours listed in
Panel 2 are associated with poor health out-
comes. Some can be identified from the clin-
ical record, such as multiple prescribers and
older age. But a face-to-face interaction with
the patient at home is usually needed to iden-
tify others.This allows the pharmacist to see
how the patient manages their medicines.
Have they got hoards of unused supplies? Do
they have medicines all over the home and do
they have discarded medicines in the home?
One limitation of an MUR and a review in
the GP surgery is that patients bring a sample
of what they want you to see or what they
can carry.

Compliance Poor compliance is a risk. A
Cochrane review on interventions to im-
prove compliance identified surprisingly little
published evidence on what works best.22

Perhaps the three simplest interventions are
to reduce the number of medicines pre-

Panel 1: Medicine-related factors leading to poor outcomes from treatment

Prescribing risk Under prescribing Drugs prescribed Compliance Concordance
to patients at higher 
risk of adverse event

Prescribing too much, eg, high Chronic obstructive pulmonary NSAIDs Not ordering medicines Has not been given sufficient 
doses of hypertensives for disease: not prescribing evidence- information about the condition(s)
patients prone to postural based medicines such as tiotroprium being treated
hypertension and inhaled steroids

Prescribing too little, eg, Heart failure: not prescribing Aspirin Not taking medicines Has not been given sufficient information
dose of ACE inhibitor not titrated ACE-I and beta because unable about the risk or benefit of treatment
up to effective dose blocker when there are no or unwilling

contraindications

Prescribing when contraindicated, Asthma: not prescribing a A diuretic Taking too much Has not been asked or involved in 
eg, beta blocker to an asthmatic steroid inhaler when patient at discussions about treatment and

stage 2 or above on British Thoracic treatment options
Society guidelines

Prescribing when should have Type 2 diabetes: not prescribing Warfarin Taking too little
been more cautious, eg, NSAID to evidence-based medicines such
patient with chronic kidney as antihypertensives, metformin,
disease level 4 statins or aspirin

Prescribing when allergy exists, Ischaemic heart disease: not Taking wrong medicines
eg, ACE inhibitor and angioedema prescribing evidence-based 

medicines such as statins, 
aspirin, antihypertensives

Prescribing to patients who cannot Taking other 
cope, eg, warfarin for patient with people’s medicines
cognitive impairment,
polypharmacy in older people

Taking over-the-counter  
or herbal medicines  
that interact or are 
contraindicated

Clinical medication review Medicines use review
Practice-based pharmacist Community-based pharmacist

�

Panel 2: Medication-related
risk factors associated with
poor health outcomes
■ Lack of routine for taking medicines
■ Multiple storage locations
■ Therapeutic duplication
■ Hoarding of medicines
■ Confusion with medicines names, eg, branded

and generic
■ Multiple prescribers
■ Still using discontinued repeat medicines
■ Poor adherence
■ Older age
■ Increasing number of medicines found in home
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scribed, to reduce the number of daily dosage
intervals to once or twice daily, and to ensure
that there is regular contact with a health care
professional to monitor the condition and to
encourage medicine taking.

Medicines and falls A medicines review
should be a part of a falls assessment.
Medication review of care home residents by
pharmacists reduces falls significantly.23

Increasing numbers of medicines are associ-
ated with falls. Sedatives, such as benzodi-
azepines and drugs causing hypotension
should be considered as potential causes.20 A
check for postural hypotension should be
made because antihypertensives can exagger-
ate the lowering of blood pressure on stand-
ing and that can result in a fall.To screen for
this risk factor, blood pressure should be
measured when the patient is lying down and
standing up.A drop of systolic blood pressure
of greater than 20mmHg or a drop of dias-
tolic blood pressure of greater than 10mmHg
are risk factors. Even when “correct” doses of
medicines are prescribed the review should
identify what is actually being taken; a patient
may take too much of a prescribed dose or
take another person’s medicine.

High-risk medicines 
A small number of medicines are associated
with the highest number of emergency ad-
missions attributable to medicines. By consid-

ering these medicines in conjunction with
patient-related risk factors such as increased
age and poor social situation the risk of pre-
scribing a medicine may outweigh the bene-
fits in some instances. Let us consider the four
medicines most associated with emergency
admissions — NSAIDs, aspirin, diuretics and
warfarin — and what can be done to reduce
the risk. Panel 3 shows the percentages of

emergency admissions and the reason for ad-
mission from two large studies in Liverpool
and Nottingham. A total of between 4 per
cent and 6.5 per cent of admissions were due
to medicines.

NSAIDs NSAIDs are associated with gas-
trointestinal bleeds, fluid retention — which
can precipitate heart failure — and renal im-

Panel 3: Medicines most often causing emergency admission

Drug group Percentage of cases Adverse reactions
Liverpool Nottingham

NSAIDS 12 11 GI bleeds

Aspirin 18 16 Cerebral haemorrhage
Renal impairment

Diuretics 27 16 Renal impairment
Hypotension
Electrolyte disturbances

Warfarin 10.5 8 GI bleeding
Haematuria
Haematoma

Percentage of admissions due
to medicines 6.5 4.3
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pairment.24 The risks are most evident in
older people, especially those aged 65 years or
older. Panel 4 shows the interventions that
can be made. When making recommenda-
tions, access is needed to the clinical record
(to ensure the medicine is causing the 
problem) and to the GP, to negotiate any
change. As a rule it is best to avoid NSAIDs
in older people and to use simple analgesia
for conditions such as osteoarthritis.When a
NSAID is necessary the advice to patients
should be to use the lowest dose possible and
to take when required rather than regularly.
The use of a proton-pump inhibitor can help
to reduce the risk of GI bleeds.25

Aspirin The first consideration is whether
aspirin is indicated, ie, does the patient have
established cardiovascular (CV) disease? If as-
pirin is being used for primary prevention, is
the CV risk 20 per cent or more? For patients
with a CV risk of greater than 20 per cent,
the National Institute for Health and Clinical
Excellence (NICE) guidelines recommend
treatment with aspirin because the benefits of
the drug normally outweigh the risks.26 If as-
pirin is needed can it be given at the lowest
dose, ie, 75mg and PPI cover considered? The
risk of a GI bleed can be reduced by stopping
concomitant antiplatelet drugs such as clopi-
dogrel, eg, 12 months after combined use
after acute coronary syndrome.27

Diuretics One of the largest risks from di-
uretics is hyponatraemia and hypokalaemia as
a result of failure to monitor urea and elec-
trolytes. Loop diuretics need to be monitored
closely to avoid dehydration from too high a
dose, or exacerbation of heart failure from too
low a dose. Patients with heart failure should
receive training on how to recognise symp-
toms and some may be capable of temporar-
ily altering the dose depending on weight
gain or loss caused by fluid.

Warfarin Warfarin is effective for reducing
conditions such as stroke in people with atrial
fibrillation, but it is critical to monitor the pa-
tient’s lifestyle and ability to comply with the
dose. The risks from warfarin can outweigh
benefits in an elderly person with cognitive
impairment or somebody who is prone to
bouts of high alcohol intake. Clinical judge-

ment is needed to assess which individuals are
likely to have too great a risk.

Under-treated conditions 
Emergency admissions in England in
2003–04 were most often due to COPD
(106,517 episodes), angina (79,228), ear, nose
and throat infections (72,831), convulsions
and epilepsy (64,664), congestive heart failure
(62,582) and asthma (61,264).10 Most of the
conditions are managed by ensuring patients
are treated optimally. Treatment, if taken,
should lead to fewer exacerbations and fewer
admissions.

Summary
Clinical trial evidence does not show that
medication reviews reduce emergency admis-
sions because most studies have not been de-
signed to measure this outcome. Pharmacists
working in a community pharmacy and gen-
eral practice setting could help groups at risk
of emergency admissions by reducing pre-
scribing risk, increasing prescribing and help-
ing to improve compliance. Close working
with the primary health care team will help
achieve success.
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Panel 4: Interventions to reduce risk from medicines

NSAIDs
■ Stop treatment
■ Change to safer NSAIDs, eg, low dose ibuprofen
■ Counsel patient to use less
■ Provide PPI cover

Aspirin
■ Ensure use is needed
■ Provide PPI cover if at risk
■ Reduce combined use of clopidogrel with aspirin

where appropriate

Warfarin
■ Ensure patient knows how to take it
■ Regularly check the patient is able to take it

correctly
■ Check patient has an anticoagulant book and is

getting regular blood tests
■ Check interacting medicines are not being

prescribed or taken (including OTC and herbal)
■ Make sure warfarin is not dispensed into

medicine compliance aids
■ If patient is falling or has conditions or behaviours

making them prone to bleeding, tell GP.


