The full version of
this article appears
on bmj.com

Division of
Academic
Pharmacy Practice,
School of
Healthcare Studies,
University of Leeds,
Leeds LS2 9UT
Arnold G
Zermansky
honorary senior
research fellow
Duncan R Petty
research pharmacist

David K Raynor
professor of pharmacy
practice, medicines,
and their users
Catherine ] Lowe
lecturer

Department of
Primary Care and
General Practice,
University of
Birmingham,
Birmingham
B152TT

Nick Freemantle
professor of clinical
epidemiology and
biostatistics

Biostatistics Group,
University of
Manchester, Hope
Hospital, Salford,
Manchester

M6 8HD

Andy Vail

lecturer

Correspondence to:
A G Zermansky
arnoldz@easynet.
co.uk

BMJ 2001;323:1340-3

1340

Primary care

Randomised controlled trial of clinical medication review
by a pharmacist of elderly patients receiving repeat
prescriptions in general practice

Arnold G Zermansky, Duncan R Petty, David K Raynor, Nick Freemantle, Andy Vail, Catherine | Lowe

Abstract

Objective To determine whether a pharmacist can
effectively review repeat prescriptions through
consultations with elderly patients in general practice.
Design Randomised controlled trial comparing
clinical medication review by a pharmacist against
normal general practice review.

Setting Four general practices.

Participants 1188 patients aged 65 or over who were
receiving at least one repeat prescription and living in
the community.

Intervention Patients were invited to a consultation at
which the pharmacist reviewed their medical
conditions and current treatment.

Main outcome measures Number of changes to
repeat prescriptions over one year, drug costs, and use
of healthcare services.

Results 590 (97%) patients in the intervention group
were reviewed compared with 233 (44%) in the
control group. Patients seen by the pharmacist were
more likely to have changes made to their repeat
prescriptions (mean number of changes per patient
2.2 v 1.9; difference = 0.31, 95% confidence interval
0.06 to 0.57; P=0.02). Monthly drug costs rose in
both groups over the year, but the rise was less in the
intervention group (mean difference £4.72 per 28
days, —£7.04 to —£2.41); equivalent to £61 per
patient a year. Intervention patients had a smaller rise
in the number of drugs prescribed (0.2 v 0.4; mean
difference -0.2, =0.4 to —0.1). There was no
evidence that review of treatment by the pharmacist
affected practice consultation rates, outpatient
consultations, hospital admissions, or death rate.
Conclusions A clinical pharmacist can conduct
effective consultations with elderly patients in general
practice to review their drugs. Such review results in
significant changes in patients’ drugs and saves more
than the cost of the intervention without affecting the
workload of general practitioners.

Introduction

Over 80% of drugs prescribed by general practitioners
in the United Kingdom are repeat prescriptions—that
is, they are represcribed without a consultation
between the doctor and the patient.! Repeat prescrib-

ing is poorly managed in the United Kingdom.* In
1994, the Audit Commission suggested that the review
of long term treatment might be inadequate.” Zerman-
sky subsequently found that 72% of repeat prescrip-
tions sampled in 50 practices had not been reviewed in
the past 15 months® He concluded that this is
potentially both wasteful and dangerous. Purves and
Kennedy expressed concern about the variation in the
quality of review between practices.*

The Royal College of Physicians and the recent
National Service Framework for Older People empha-
sise the need for regular review of treatment for elderly
patients.” * In view of the increasing workload of general
practitioners, it has been proposed that pharmacists
should review patients. Several North American trials
have shown the benefits of pharmacists reviewing long
term prescriptions in community practice.”"' In the
United Kingdom, two limited randomised controlled
trials suggest that review of treatment by pharmacists
identifies more drug related problems than normal
care.” ™ We tested whether pharmacists can effectively
review the conditions and treatments of elderly patients
in consultation with the patient.

Participants and methods

Selection criteria and randomisation

We recruited general practices by randomly selecting
them from a list of all practices in Leeds Health Author-
ity with four or more partners, computerised repeat pre-
scribing, no previous or current clinical pharmacist
involvement, and prescribing costs close to average.

The participating practices provided complete lists
of registered patients aged 65 and over who were receiv-
ing at least one drug on repeat prescription on 1 June
1999. We excluded patients in nursing or residential
homes, those who had a terminal illness, and those who
were in clinical trials. We wrote to eligible patients asking
them to participate. Those who consented were
randomised to an intervention group (clinical medi-
cation review by pharmacist) or control group (normal
care) by computer generated random numbers.

Intervention

The pharmacist (DRP) invited patients to his clinic
when their next review was due. Patients with no review
date were invited to attend when convenient. Immobile
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patients were visited at home. Non-attenders were
invited once more by telephone.

The intervention has been described previously and
is summarised as an algorithm (figure).' During the con-
sultation with the patient, the pharmacist discussed each
condition being treated and asked about relevant symp-
toms (such as swollen ankles and breathlessness in
patients with heart failure). In conditions for which clini-
cal or pathological monitoring was due, the pharmacist
directed the patient to the practice nurse or doctor. The
pharmacist did not physically examine the patient,
although he noted signs that were obvious during the
consultation, such as swollen ankles or rash. Patients with
new clinical problems were referred to the doctor.

Treatment recommendations were based on
national, local, and (where available) practice guide-
lines. We agreed with each practice the level of
intervention that the pharmacist could make without
seeking prior approval.

Usual care

Patients in the control group continued to receive nor-
mal care from their general practitioner and primary
healthcare staff. Patients were recalled for review of
treatment by the general practitioner according to
normal custom in the practice.

Outcome measures

The primary outcome measure was the number of
changes to repeat prescriptions between baseline (June
1999) and the end of the 12 month study (June 2000).
The secondary outcome measures were changes in
number and cost of medicines and frequency of dose
and effect on healthcare workload (general practitioner
consultations, hospital outpatient attendances, and
acute admissions).
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continuation (or otherwise) of the treatment.

Clinical medication review is the process where a health professional
reviews the patient, the illness, and the drug treatment during a
consultation. It involves evaluating the therapeutic efficacy of each drug and
the progress of the conditions being treated. Other issues, such as
compliance, actual and potential adverse effects, interactions, and the
patient’s understanding of the condition and its treatment are considered
when appropriate. The outcome of the review will be a decision about the

Collection of data

As well as the age and sex of patients, we recorded
number of repeat prescriptions, number of times doses
were taken a day, and net ingredient cost of 28 days’
supply (based on Drug Tarift and Monthly Index of
Medical Specialties for December 1998) at baseline and
the end of the study. The number of consultations
within the practice, outpatient attendances, and acute
admissions were recorded for the duration of the study.
We recorded drop out due to death, leaving the
practice, or going into a residential home. We also col-
lected data for six months before the intervention to
allow us to test whether the pharmacist’s presence con-
taminated the control group.

Results

The four practices had a total list size of 28 202
(individual sizes 6342, 7647, 8759, and 5454) with 3308
patients aged 65 and over. We contacted 2403 patients
consecutively until the required number of participants
was obtained;1188 consented and were randomised to
either intervention of control groups. At the end of the
study, data on 1131 patients (581 intervention and 550
control) were available for analysis. There was even dis-
tribution of age, sex, practice, and number of drugs on
repeat prescription between the intervention and con-
trol groups, and there were no differences in drug costs
or number of doses at baseline.

Outcomes

The mean number of changes per patient was 2.2 in
the intervention group and 1.9 in the control group
(difference=0.31, 95% confidence interval 0.06 to
0.57; P=0.02). Table 1 shows the numbers of patients
who had at least one change to their treatment during
the study. More patients in the control group than the
intervention group started taking a new drug. There
was no clear difference in the number of other
changes.

Table 1 Numbers (percentages) of patients whose repeat
prescriptions were changed during the study. Some patients had
more than one change

Intervention Control Total
Type of change (n=581) (n=550) (n=1131)
New drug started 265 (46) 270 (49) 535 (47)
Drug stopped 239 (41) 180 (33) 419 (37)
Switched drug 119 (20) 93 (17) 212 (19)
Dose changed 98 (17) 61 (11) 159 (14)
Change to generic 64 (11) 37(7) 101 (9)
Formulation changed 17 (3) 12 (2) 29 (3)
Frequency changed 6 (1) 0 6 (1)
Any of above 438 (75) 397 (72) 835 (74)
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Table 2 Changes in treatment between start and finish of study

Intervention Control
Start Finish Start Finish Difference between
(n=596) (n=576) Change (n=577) (n=549) Change groups (95%CI) P value*
Mean No of repeat medicines 4.8 5.0 0.2 4.6 5.0 0.4 -0.2 (-0.4 to-0.1) 0.01
Mean cost over 28 days (£) 29.27 31.07 1.80 28.23 34.85 6.52 —4.72 (-7.04 to -2.41) 0.0001
Mean No of dose times/day 2 19 -0.1 21 19 -0.2 0.1 (0.0t0 0.2) 017

*ttest.

Table 2 shows the differences between baseline and
follow up in the numbers, costs, and doses of repeat
prescriptions. Numbers of drugs and cost rose in both
groups, but for each the rise was significantly less in the
intervention group. The number of daily doses did not
differ significantly. There was no evidence of any
adverse health outcome in the intervention group as
measured by need for consultation with a general
practitioner or hospital treatment. The number of
deaths was 15 (2.5%) in the intervention group and 25
(4.3%) in the control group (odds ratio = 0.56, 0.29 to
1.1).

In all, 590 (97%) intervention patients had a
consultation with the pharmacist (one was seen twice).
In the control group, 233 (44%) patients had a
documented review with a doctor. The pharmacist
took an average of 20 minutes to conduct a review
(excluding collection of research data). The gross cost
of the pharmacist was £21 per hour, or £7 per patient
reviewed. The average reduction in net cost of drugs
per patient per 28 days was £4.72 (£2.41 to £7.04)

Discussion

We have shown that a trained pharmacist can conduct
clinical medication review of elderly patients in the
general practice setting. The pharmacist's review
resulted in more changes to treatment than normal
care and produced an important cost saving, even after
the cost of the intervention was deducted.

Validity

We recruited half of contacted patients. There was con-
cern that the participants might not be typical of the
practices’ eligible elderly populations. We have shown
previously that the participants tended to be younger,
male, and taking fewer drugs than non-participants.”
This suggests that our results may underestimate the
effects of the review. Patients taking more drugs are
more likely to benefit from the pharmacist’s interven-
tion, provided that they can be persuaded to attend a
review. Attendance would be more likely in the context
of care rather than a clinical trial.

The unit of randomisation was the patient. Thus
practices contained both intervention and control
patients. We collected data for the six months before
the study started in response to concern that contami-
nation could occur as a result of the pharmacist’s pres-
ence in the practice. Comparison of these data with
study data showed no evidence of contamination.

Reasons for difference between groups

The smaller increase in the mean number of repeat
prescriptions in the intervention group was mainly due
to these patients being more likely to have drugs
stopped. Intervention patients had more changes to
treatment in general, perhaps because the pharmacist

did a more detailed review than the general practition-
ers. This effect could be important because patients’
compliance has been shown to decrease with
increasing number of drugs.”” Stopping unnecessary
drugs may also reduce the risk of adverse effects and
interactions.

Review of drug treatment by pharmacists could
have increased general practice consultation rates if
patients made appointments to confirm advice given
by the pharmacist, to have tests done, or to have treat-
ment recommendations implemented. Consultations
did increase immediately after the review, but the total
number in the year was not different from that in the
control group. The increase in consultations was due to
patients requiring tests (usually referred to the practice
nurse) or to suspected worsening of an existing condi-
tion or a new condition (referral to the general
practitioner). The extra workload was therefore appro-
priate and was balanced by a reduced workload in the
subsequent months.

We adopted a clinical patient centred approach
rather than relying on technical appraisal of the drugs,
as in some other studies.” " This resulted in more
clinical interventions such as ensuring treatment was
monitored, identifying new health problems, suggest-
ing new interventions, and reinforcing compliance.
Our study supports the concept of medication review
suggested in the National Service Framework for
Older People.’

The small scale of this trial, involving only four
practices in one city and just one pharmacist, limits the
generalisability of the results. Nevertheless, it shows
that significant and clinically important results can be
achieved by pharmacists reviewing patients and their

What is already known on this topic

Review of patients on long term drug treatment is
important but is done inadequately

Evidence from the United States shows that
pharmacists can improve patient care by reviewing
drug treatment

What this study adds

Consultations with a clinical pharmacist are an
effective method of reviewing the drug treatment
of older patients

Review by a pharmacist results in more drug
changes and lower prescribing costs than normal
care, plus a much higher review rate

Use of healthcare services by patients is not
increased
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treatment. A larger scale study with more practices and
pharmacists is needed to clarify the practicality, costs,
and benefits.
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A memorable patient
When guidelines fail

She was a 78 year old widow who lived in sheltered
accommodation and, despite being partially sighted
because of advancing glaucoma, was still able to get
about with her white cane. She rarely visited our
surgery, and when she did it was for a flu jab or
regarding moderate generalised osteoarthritis. This
morning, however, she limped into my consulting
room apologetically and said, “The heel of my right
foot is hurting, doctor. I'm finding it difficult to walk to
the shops. My eyesight doesn’t help either.”

I set out to examine her foot. There was nothing
grossly abnormal. It was well perfused, no swellings,
and no evidence of any trauma. Deep palpation over
the calcaneum produced tenderness. “Bingo,” I
thought, “plantar fasciitis, with or without calcaneal
spur.” I reached for an x ray form when I suddenly
remembered the fate of the previous x ray form I had
sent for an almost identical situation. A consultant
radiologist from one of our teaching hospitals had
politely returned my request form with a booklet
containing guidelines from the Royal College of
Radiologists. This had stated that routine radiography
of the heel for calcaneal spur is of no value and not
recommended. I didn’t want my patient to travel all the
way to the radiology department only to be sent back
with another booklet of guidelines. I reassured her that
this was a self limiting condition, prescribed some local
rubefacient, and told her to wear a heel pad and to
come back if there was no improvement.

Two weeks later, she asked for a home visit as the
pain was no better. I visited her after the morning
surgery rather grudgingly—a request for a home visit
for such a minor condition? Examination did not
reveal anything new, and I discussed the option of a
local corticosteroid injection. She gladly accepted, and
I arranged for her to visit the surgery in two days time
and included her in my minor surgery list.

A carer brought her in, and her limp was more
pronounced. I carried out the procedure and reassured
her that she would soon improve.

The following week an irate son in law, who I had
never met, telephoned the surgery asking that a doctor

visit straight away as his mother in law was no better
and in a lot of pain. The receptionist told him that the
doctors were in the middle of a busy surgery and
would visit around midday. An hour later he rang
again to say that he was not prepared to wait and was
taking his mother in law to the casualty department.

patient was to be discharged to her daughter’s home
address for terminal care. Widespread metastasis,
including involvement of her right calcaneum, had
been diagnosed, and no attempt was made to identify

th,

telephone receiver. It took several minutes to compose
myself and continue the rest of the surgery. She rapidly
deteriorated and died a few days later.

calcaneum. Would x ray examination have altered her
prognosis? Most certainly not, but it would have spared
her a painful injection. Pain management and other
aspects of care would have been different.

are so many. When it comes to an individual patient,
you have to rely on your clinical sense and skills and
not fall prey to generalised guidelines and pathways.

persuade a colleague in another specialty, who perhaps
has not seen the patient, to overlook guidelines set out
by his or her royal college and perform a simple
investigation?

Jo

We welcome articles of up to 600 words on topics such

as

My most unfortunate mistake, or any other piece
conveying instruction, pathos, or humour. If possible
the article should be supplied on a disk. Permission is
needed from the patient or a relative if an identifiable
patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80
words (but most are considerably shorter) from any
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reader.

Ten days later I received a call from the hospital. My

e primary. Completely shocked, I replaced the

I have never heard of secondary deposits in the

This made me think about guidelines, of which there

The question that I still cannot answer is how do I

hn Godfrey general practitioner, Liverpool

A memorable patient, A paper that changed my practice,

urce, ancient or modern, which have appealed to the
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