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The first article in this series1

introduced The King’s Fund Report 
on Polypharmacy and Medicines
Optimisation. This report defined polyphar-
macy and outlined some of what is known
of the epidemiology of multi morbidity and
associated polypharmacy in the UK.1 The
need for a clearer definition of polyphar-
macy was a key aim of the King’s Fund
report2 and, following considerable delib-
eration, including input from a seminar
attended by clinicians, policy makers and
academics, a definition was published (see
Table 1).

When is polypharmacy 
appropriate?
Prescribing is normally done with the 
best intention of improving outcome for
patients, and of course there is a sub-
stantial evidence base for many drug
interventions. One might thus expect that
employing several appropriate treatments
would be of even greater benefit. Yet the
evidence base for multiple interventions
for several conditions in an individual
patient is generally rather poor, and most
clinical trials and practice guidelines do
not consider polypharmacy in the context
of multimorbidity. In reality a single-
disease framework prevails in most
healthcare systems, medical research
and medical education, rather than one
centred on the needs of complex patients
and the old and the frail. Despite this, the

hope is that for many people appropriate
polypharmacy will extend life expectancy
and improve their quality of life. However,
where there is no evidence of benefit for
a particular drug regimen, polypharmacy
should be avoided whenever possible. 
Caution is needed, however, as under-

prescribing in older people has also
gained recognition as a concern. In some
cases, recommended drugs are not pre-
scribed by doctors because of fears of
causing polypharmacy-related problems
in the patient. A good example of this is
in treating hypertension in older people
where, for many, the benefits in reducing
stroke or all-cause death outweigh the
adverse effects of treatment. One way to
assess benefit (and harm) is to pay regard
to information derived from evidence-
based medicine, which often uses
absolute risk and benefit expressed in
‘numbers needed to treat’ (NNT) and
‘numbers needed to harm’ (NNH). To illus-
trate using the case of statins for primary
prevention of cardiovascular disease the
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Table 1. The definition of polypharmacy used in the King’s Fund report2

Appropriate polypharmacy is prescribing for an individual for complex conditions or
for multiple conditions in circumstances where medicines use has been optimised
and the medicines are prescribed according to best evidence. The overall intent for
the combination of medicines prescribed should be to maintain good quality of life,
improve longevity and minimise harm from drugs.

Problematic polypharmacy is where multiple medications are prescribed inappro-
priately, or where the intended benefit of the medication is not realised. The 
reasons why prescribing may be problematic may be that the treatments are not 
evidence based, or the risk of harm from treatments is likely to outweigh benefit, or
where one or more of the following apply:
• The drug combination is hazardous because of interactions
• The overall demands of medicine-taking, or ‘pill burden’, are unacceptable to 
the patient

• These demands make it difficult to achieve clinically useful medication adher-
ence (reducing the ‘pill burden’ to the most essential medicines is likely to be
more beneficial)

• Medicines are being prescribed to treat the side-effects of other medicines where
alternative solutions are available to reduce the number of medicines prescribed.



NNT is low – 49 to prevent a cardiovascu-
lar event over five years,3 compared with
relatively high NNHs – 198 to cause diag-
nosis of type two diabetes over five years
and several thousand to cause muscle
inflammation.4 Several resources are
available to help guide this assessment;
one example is prescribing guidance from
NHS Scotland, which also provides useful
information on drugs that are most asso-
ciated with harm in frail, older people.5

These estimates of benefit versus harm
can also be shared with patients so that a
joint decision can be made when optimising
medication regimens. As well as maximis-
ing benefit and reducing harm, this may
also reduce the risk of poor adherence,
often seen when there is a significant ‘pill
burden’ or complex drug regimen. It is also
important to recognise that patient and
health professional concerns may differ,
and these views need to be determined. A
good example is in atrial fibrillation, where
the patient might dread the threat of stroke
but the doctor might be concerned about
anticoagulation-induced bleeding.

How to identify problematic
polypharmacy?
On a day-to-day level things that might make
the adverse consequences of polyphar-
macy apparent are when there is confusion
over which drugs are being taken, or where
waste of drugs becomes evident. A set of
practical tips to improving prescribing in
polypharmacy, and to make prescribing less
problematic, is given in Table 2.2

One of the questions we were asked
in preparing The King’s Fund report was
whether there are simple ways to identify
those people most at risk from polyphar-
macy. This has been done in the past by
looking at the number of medicines a
patient receives; historically, the GP QOF
required regular medication review to be
undertaken for all people taking four or
more regular drugs. However, using the
number of medicines prescribed may be
too simple and any measure of polyphar-
macy should be interpreted according to
the clinical context. It makes sense to
consider potential problems from
polypharmacy even in patients on small
numbers of medicines. 
In this respect, there is no ideal

‘one-size-fits-all’ definition that can be

applied for identifying polypharmacy. In
any case, as we indicated in the first
article,1 using the ‘greater than four’
threshold is now so commonplace as to
be too non-specific and would apply to
the majority of patients over the age of
65 years, meaning the resulting med-
ication reviews might be inadequate or
unfocussed.
Of course, overly complicated meth-

ods of identifying problematic polyphar-
macy may be difficult to understand or
implement. A more pragmatic approach
to identifying individuals potentially sub-
ject to higher-risk polypharmacy was
therefore suggested in The King’s Fund
report,2 looking not only at numbers of
regularly prescribed items but also clini-
cal context and other evidence of inap-
propriate prescribing (see Table 3). 

Using such a model would hopefully
help identify those patients at greatest risk
of problematic prescribing, meaning that
limited medication review resources could
be better targeted, and reviews could be
conducted in a more timely, focussed and
effective manner. Implementing such a
model in practice will depend on adequate
and reliable diagnostic coding, having the
ability to interrogate prescribing records to
determine medication use, and availability
of suitable drug safety databases. This
would enable automated assessments of
clinical notes to be made. 
Much of the required technology is

already incorporated into the standard
general practice clinical computer sys-
tems, but still relies in part on clinicians
recording accurate clinical information
such as diagnoses and contraindications.
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Table 2. Practical tips to medicines optimisation: avoiding problematic polypharmacy (from
the Kings Fund Report)2

• Never assume your patient is taking what you think they are taking. Regular review
is essential. Brown bag reviews (ask the patient to bring all the medicines they are
taking to the clinic) or reviews in the patient’s home can be illuminating.

• Keep medication regimens as simple as possible – ideally with once or twice daily
dosages. The number of pills or ‘pill burden’ should be kept to the minimum 
necessary to provide effective treatment.

• Provide clear written instructions and a dosing schedule. 
• Ensure that the directions on each prescription item identify the problem it is
intended to treat.

• Be aware of the known pitfalls with specific drugs and recognised drug interactions.
You should carefully consider and avoid hazardous prescribing wherever possible.

• It is important to put systems in place to ensure consistent and appropriate 
biochemical monitoring takes place for high-risk medicines, eg lithium, DMARDS,
warfarin. 

• Consider the use of compliance aids such as monitored dosage boxes or ‘pill 
organisers’ to improve medicine-taking but be aware that they can also have 
disadvantages.

• Discuss complex repeat medication regimens with clinical pharmacy colleagues
(both in the community and hospital setting). They can advise on safety, check for
hazardous interactions, guide on formulations appropriate to the patient’s needs
and help in checking patient understanding.

• Try to ensure that quantities of medication are synchronised so that patients can
order their repeat items at the same time and thus avoid potential missed doses
and waste. 

• Avoid use of the term ‘as directed’ rather than specific dosage instructions on 
prescriptions. 

• Always ask your patient if they are using home remedies, such as herbal products
or ‘over-the-counter’ products. Also, could the patient be using somebody else’s
treatment?

• Try to substitute rather than add to medication regimens.
• Think of introducing drugs as a trial: do not forget to stop treatment that is 
unnecessary or ineffective.
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Grace is a 67-year-old woman with osteoporosis (she had a
Colle’s fracture several years ago), a long history of dyspepsia,
generalised osteoarthritis and hypertension. She also had a
Clostridium difficile infection following antibiotic treatment for
‘acute bronchitis’ two months ago. She smokes 20 cigarettes
per day and admits to drinking 0.5–1 bottle of wine on most
days. She takes:
• alendronate 70mg once a week (to strengthen bones)
• calcium and vitamin D effervescent tablets, two tablets daily
(to strengthen bones)

• omeprazole 20mg daily (for indigestion)
• ramipril 5mg daily (for high blood pressure)
• amlodipine 10mg daily (for high blood pressure)
• ventolin inhaler two puffs as required (for breathlessness)
• simvastatin 40mg at night (for elevated CV risk)
• ibuprofen 400mg, one to two tablets three times a day (for 
joint pains).

She says she dislikes her fizzy tablets but her main concern at
present is swollen ankles. She admits to often forgetting her
simvastatin as taking it at night is inconvenient. She takes
gingko biloba bought from the herbalist to help with her mood.

As she is taking eight different regular medications and there
are potential concerns about medication appropriateness, such
as adherence and drug-drug interactions, medication review
with a view to optimising therapy would be indicated. There are a
number of things worth considering in order to improve the
appropriateness of the polypharmacy:
• Smoking obviously aggravates her dyspepsia, may contribute
to osteoporosis, and would be a likely cause of suspected
COPD and recent ‘acute bronchitis’. Stopping smoking may
reduce the need for inhalers and antibiotic courses. Has
Grace considered smoking cessation, and has support to do
this been offered?

• Alcohol use is excessive. It will contribute to osteoporosis and
dyspepsia. Has this been raised with her and is she amenable
to support in reducing or stopping consumption? As well as
improving her overall health, this may reduce the need for
drug treatment.

• Does she know what each treatment is for? Indicating, in 
layman terms, what the drugs are for on the prescription is
good practice and helps with patient understanding, and 
possibly adherence.

• The ‘fizzy tablets’ are the vitamin D and calcium tablets. As
she dislikes them, is she taking them regularly? Are they
strictly necessary? If they are, could a more palatable 
preparation be found?

• Alendronate may aggravate dyspepsia. Is it strictly necessary?
Has a DXA scan been performed? Could a ‘bisphosphonate holi-
day’ or stopping them be indicated – eg after five years of use?

• Should she be taking omeprazole with the recent history of 

C. difficile infection? This is known to make infection more
likely and she is at risk of recurrence. However, stopping it with
her high alcohol intake and ibuprofen use will almost certainly
aggravate her dyspepsia, and may cause more serious gastric
problems.

• The history suggests COPD. Has a formal assessment been
carried out: has she had spirometry?

• It is quite likely that amlodipine is the cause of swollen ankles.
This is a side-effect not amenable to diuretics because it is
due to increased capillary permeability. It is dose dependent,
so could the dose of amlodipine be reduced to 5mg to see if
this helps. If necessary the dose of ramipril could be subse-
quently increased to 10mg daily instead. Given her ACE
inhibitor treatment, she may need her renal function checking,
and certainly if the dose of ramipril is increased.

• Does she really need simvastatin? How keen is she on CV risk
reduction? Have the NNT been discussed with her? If this is felt
necessary taking it at the same time as her other tablets would
be a better option, and more useful than not taking it. Taking it
at night enhances its lipid-lowering effect by a small amount, as
the effect on blocking cholesterol synthesis is higher when
dietary intake is low. Alternatively using different statins (eg
atorvastatin), which have longer half-lives and can thus be taken
at any time without reduction in effect, could be considered.

• Is ibuprofen wise given its adverse gastric effects coupled with
her excessive alcohol intake, plus the potential to aggravate
her hypertension and increase CV risk? It can also make her
more susceptible to acute kidney injury if taken alongside
ramipril. Would paracetamol or a topical NSAID be a better
compromise? If an oral NSAID is strictly necessary naproxen
has fewer cardiovascular adverse effects, and ‘as required’
use may be adequate if regular paracetamol is also given.

• The herbal remedy gingko biloba may contribute to her 
dyspepsia and increase her risk of gastrointestinal bleeding. It
can interact with various drugs. Preparations vary in their
effects. It is worth exploring why she thinks it is necessary; 
ideally she should be dissuaded from using it. 

Reaching concordance: You agree that she should tackle the
smoking and alcohol issues with the local support services. You
arrange spirometry. For the time being she will stop the alen-
dronate and vitamin D with calcium and you request a further
DXA scan. You decrease the amlodipine to 5mg daily and she
continues with ramipril with arrangements for a blood pressure
check in four weeks’ time. She continues with the omeprazole.
As she rarely takes it, it makes sense to stop the simvastatin
until the lifestyle issues have been tackled. She agrees to try
paracetamol and to only use ibuprofen on the days her
osteoarthritis is bad. She is dissuaded from taking gingko biloba
and any other herbal remedies. She will still experience
polypharmacy, but the medication burden is less than before
and the regimen is more appropriate and safer. 

Case history: making problematic polypharmacy more appropriate



However, information such as patient
preference is harder to code. Where this
approach is not considered possible, the
‘10 or more’ threshold is a reasonable
starting point, with case finding employed
subsequently. 
Another approach may be to use

cruder measures such as looking at
those people of older age to further 
narrow the selection of patients. Many
practices have clinical pharmacists
attached to them who may be able to
help with this work, and there is evi-
dence that such input can reduce poten-
tially harmful prescribing.7 The case
example provided demonstrates how the
appropriateness of polypharmacy might
be improved in an older person with a
number of chronic conditions.

Conclusion
With rising levels of multi-morbidity, a rap-
idly ageing population and increasing
numbers of treatments available that can
potentially alleviate symptoms, prevent
disease events and reduce mortality,
polypharmacy seems an inevitable and
growing consequence of modern medi-
cine. The identification of those most at
risk of harm, distinguishing problematic
from appropriate polypharmacy, in order
to effectively target medication optimisa-
tion systems, is a vital issue for clinicians,
policy makers and researchers alike. 
It is also important not to forget that

polypharmacy can be both appropriate
and problematic. Achieving a suitable bal-
ance, acceptable to the prescriber and the
patient, is clinically challenging and

requires an understanding of the patients’
views, and often needs compromise.
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• All patients with 10 or more regular medicines (eg those medicines taken every
day or every week).

• Patients receiving between four and nine regular medicines who also:
– have at least one prescribing issue that meets criteria for potentially inappropri-
ate prescribing; examples might include a range of prescribing indicators, such as
those developed for the RCGP,6 the START/STOPP indicators, or the US Beers 
criteria (see the King’s Fund report2 for more detail)
– have evidence of being at risk of a well-recognised potential drug-drug inter -
action or have a clinical contraindication
– have evidence from clinical records of difficulties with medicine taking, includ-
ing problems with adherence
– have no or only one major diagnosis recorded in the clinical record (it might be
expected that large numbers of medicines are unlikely to be justified in patients
without multiple clinical conditions)
– are receiving end-of-life or palliative care (where this has been explicitly 
recognised).

Table 3. A pragmatic approach to identifying those subject to higher-risk polypharmacy, as
suggested by the King’s Fund report2
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