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Chapter 7

Clinical effectiveness of migraine therapy: 
the number needed to treat and therapeutic
gain methods

Peter J Goadsby

Introduction
The evaluation of new medicines for headache is an important issue from several 
perspectives. The evaluation of new medicines with regard to pharmaco-economic
benefit is explicitly covered in Chapter 8; in this chapter I will address some of the 
various methods currently used to assess compounds against placebo and then between
each other. The issues will be illustrated by the triptan class of drugs (Goadsby 1998a),
which are used in the acute treatment of migraine (Lance & Goadsby 1998). The review
is divided into a discussion of endpoint measures and then a consideration of some 
summary measures – the therapeutic gain and number needed to treat (NNT).

Endpoints in migraine clinical trials
The issue of which endpoints to use is somewhat vexed. Some options are listed in
Table 7.1. The list is not exhaustive but illustrates the problem. In essence, there is a
competition between the need for scientific rigour, particularly in establishing efficacy
in a new class of medicines – the core problem that faced the sumatriptan development
team – and the need to provide clinically useful information, which is a more pressing
need as the triptan class is more clearly established. To some extent this conflict
remains one of the great challenges for the next century. 

The International Headache Society Committee on Clinical Trials in Migraine is
currently recommending that the primary efficacy outcome should be headache-free
at 2 hours. Although more rigid definitions have been recommended by the
Committee for several years (The International Headache Society Clinical Trials
Committee in Migraine 1991), the most commonly used definition for the primary
endpoint has been the headache response or headache relief endpoint in which the
patient treats an attack in the study only if they have a moderate or severe headache
that is not improving. A patient is considered a responder if at 2 or 4 hours they have
nil or mild headache (Goadsby et al. 1991). The sumatriptan clinical trial programme
used this endpoint (Pilgrim 1991) and this has driven competitors to use similar 
outcome measures. Several issues arise, including the appropriate time (2 or 4 hours),
the comparative value of the headache-free endpoint and the reporting of the 
outcomes from the trials.



and suggests there may actually be no difference between them. NNT calculations
have been used as crude measures of cost per effective treatment by multiplying by
the dose cost but again, without confidence intervals, this calculation is almost 
completely meaningless and indeed may be deceptive.

Conclusions
The study of migraine in clinical trials has come a long way in the last decade with
the standardisation of patient groups and some very considerable similarities in entry
and endpoint measurements across development programmes for new medicines.
Unfortunately, the endpoints we use are somewhat crude. Migraine is much more than
headache so that by measuring headache relief as an endpoint there is much about the
new treatments that is not captured. The challenge for the future is to understand the
benefits, and the disadvantages, of the current treatments from the patient’s perspective
so that we can tease out important differences between treatments and thus design
studies and ultimately make evidence-based decisions when selecting treatments for
acute migraine.
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Headache response – number needed to treat

Figure 7.6 Comparison of number needed to treat (NNT) and number needed to
harm (NNH) for the triptans. This analysis suggests they are very similar in both
dimensions with only naratriptan being demonstrably different. There is no 
confidence interval for naratriptan adverse events (NNH) because the difference 
is so small from placebo rendering the calculations less useful
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