
ABC of Monitoring Drug Therapy

WHY MONITOR DRUG THERAPY?
J K Aronson, M Hardman

It is common clinical practice to monitor the response to treatment of a
disease. Obvious examples include monitoring the treatment of
hypertension by measuring a patient's blood pressure, the course of an
infection by measuring body temperature, and asthma by measuring the
peak expiratory flow rate. The effects of a drug are not often monitored,
however, despite the fact that monitoring techniques are available. In this
series we will discuss:
* The reasons for monitoring drug treatment
* The ways in which therapeutic responses to drugs can be measured
* Monitoring patient compliance
* Measuring and interpreting plasma drug concentrations as a means of

The peak expiratory flow rate in monitoring drug treatment.
patients with asthma can be used to
monitor diurnal variation in airways
resistance and the effects of
bronchodilators.

Why monitor drug treatment?

The aim of all drug treatment is to improve the patient's condition, and
this aim has two parts: to achieve the maximum therapeutic benefit, and to
minimise unwanted effects (such as adverse drug reactions and
interactions).

Direct or indirect monitoring of drug treatment may allow the doctor to
assess the degree of therapeutic response. No response might indicate that
the dosage is inadequate, another drug would be better, the diagnosis is

0$t~Vth~i~ &tEP- incorrect or the patient has not taken the drug in the manner prescribed.
Monitoring drug treatment is also important to detect adverse effects. In

many cases the correct dose of a drug can be found only by initial trial,
subsequent monitoring, and consequent adjustment of the dosage regimen.
In making adjustments it is important to remember that the dosage regimen
includes the dose of the drug, the route and frequency of administration,
and the duration of treatment.

Questions in monitoring drug treatment

..M Ist here a directly measurable therapeutic response?
Sometimes the direct therapeutic response can be measured easily. In

|n.ireatecJw~hr...other instances, however, the interpretation of a measurable response is not
1E t,¢,1so clear cut. For example, an apparent response may be due to spontaneous

lIn! |pat'ient:' , :Xresolution of the disease, as when a viral sore throat improves spontaneously
s: -fcir yF i after an antibiotic has been prescribed inappropriately. An absent

"L. measureable therapeutic response to a drug, however, usually suggests that
either a change in dosage regimen or a different therapeutic approach

r~yast~enia altogether i's required.
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Changes in the international normalised ratio
(INR) during the initiation of warfarin therapy.
Measurement of the INR before the start of
treatment and daily during the first few days
allows careful planning of appropriate
treatment.

Is there a directly measurable response that, although itselfnot the endpoint, may
be related to the end point?
Measuring the blood pressure in a patient with hypertension indicates

whether the blood pressure has fallen satisfactorily with treatment. It will
not, however, tell whether that patient is going to have a stroke. Population
studies indicate that the risk of having a stroke is reduced by effective
treatment, but a doctor never knows in an individual patient whether
lowering the blood pressure reduced his or her risk of stroke or of any other
complication of hypertension.

In patients who have had a pulmonary embolus and are being treated with
warfarin the international normalised ratio (INR) is used to assess the
degree of anticoagulation. This allows doctors to use warfarin as safely as
possible in terms of preventing, on the one hand, overanticoagulation and
an increased risk of bleeding and, on the other hand, underanticoagulation
and the further high risk of embolus. For an individual patient, however,
the doctor cannot know whether maintaining the international normalised
ratio within the accepted therapeutic range will prevent a further
pulmonary embolus.

In some cases it may be difficult to differentiate responses to drugs from
changes in the disease that are not related to treatment. For example, weight
loss in a patient wih congestive cardiac failure treated with diuretics may be
due to an increase in cardiac output and may therefore indicate a therapeutic
response. The weight loss could, however, be due to cachexia. Similarly, a
steady weight in such a patient treated long term with diuretics may be due
to good control of heart failure but could also result from a combination of
weight loss secondary to cachexia and weight gain due to fluid retention.

Is the amount ofdrug in the body appropriate?
Measuring the amount of drug in the body (by measuring the plasma

concentration) comes last in the list of priorities for monitoring drug
treatment. When possible the therapeutic outcome should be assessed
directly. If that is not possible then either a clinically related effect (for
example, the resolution of fever when pneumococcal pneumonia is treated
with benzylpenicillin) or a pharmacological effect (for example, blood
clotting during treatment with anticoagulants) may be measured. This may
not always be possible, however, and in some cases measuring the plasma
concentration of a drug may provide useful information about the adequacy
of the dosage regimen or the likelihood of toxicity.

It can never be assumed that treating a patient with a given drug will
produce the desired effect. The onus is on the prescribing doctor to follow
the patient's progress and to monitor the response to that drug. Only by
monitoring the effect of the drug by the most appropriate means available
can the optimum therapeutic response be achieved.

Dr J K Aronson is clinical reader in clinical pharmacology, Radcliffe Infirmary, Oxford, and
Dr M Hardman is medical adviser, medical research division, ICI, Macclesfield.
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