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ABSTRACT

Whenever a study finds a statistical significance for the difference between treatment and
placebo, we must always ask ourselves if the difference is clinically important, too. In order to
do this, we need to know at least how large the scale is, and to compare the size of the scale
with the size of the effect. Sometimes, the effect of placebo is greater than the intrinsic effect
of the drug. The results of these studies are expressed as averages of effects on patients who
respond to treatments and patients who do not, so in our daily practice we must distinguish
these categories, treating only the first.

Frequently when a study finds a statistical significance for the difference between
treatment and placebo, the scientific society of the respective specialty introduces this new
treatment in its guidelines [1], leaving apart the intense promotion by the pharmaceutical
industry. However, we must always ask ourselves if the differences detected in continuous
variables-endpoints with the tested treatment is clinically important. In order to do this, we
need to know at least how large is the scale and how clinically significant is the treatment
effect.

To demonstrate the difference between statistical and clinical significance we will
choose a few examples. The first is a study concerning the effect of the locally applied
diclofenac in knee osteoarthritis, published in CMAJ [2] in 2004 and reviewed in Evidence
Based Medicine with the title “Topical diclofenac improved pain and physical function with
no systemic side effects in primary osteoarthritis of the knee” [3]. The benefits of topical
diclofenac and placebo were: 3.9 points versus 2.5 (difference: 1.4) on the pain scale; 11.6
points versus 7.1 (difference: 4.5) on the physical function scale; and 1.5 points versus 0.6
(difference: 0.9) on the stiffness scale, so the locally applied diclofenac reduced more than
placebo all the parameters from the WOMAC scale, and the differences were statistically
significant. As a result, along with the title, the commentator of Evidence Based Medicine
wrote: “The 4 week blinded RCT by Bookman et al. in patients with primary OA of the knee
found that topical diclofenac was significantly better than both vehicle controlled and placebo
solutions in reducing WOMAC pain, physical dysfunction, and stiffness”. Now we can ask
ourselves what “significantly better” means?

In order to assess the magnitude of the effect and the clinical significance, we must
find out what the WOMAC scale means, and searching on the Internet (by Google search), we
find that this scale assigns 50 points for pain, 170 points for physical function and 20 points
for stiffness. Comparing the size of the scale with the size of the effect, we have the right to
think: on a 50 points scale, is a 1.4 points reduction of the pain clinically important? The
same, on a 170 points scale, is a 5.9 points improvement of the physical function clinically
significant? Moreover, one can observe another phenomenon: the intrinsic effect of the active
substance (the difference between the total effect and the placebo effect) is lesser than the
placebo effect (1.4 points against 2.5 obtained with placebo for pain, 4.5 points against 7.1



obtained with placebo for the improvement of the physical function, 0.2 points against 0.6
obtained with placebo for the pain in walking). In this situation, a philosophical dilemma
emerges: how much attention deserves a drug which intrinsic effect is lesser than the

placebo effect? The answer depends on how clinically important is this effect in a view of
potential side effects.

Another study [4] (published in Journal of Rheumatology and reviewed in bmjupdates
— www.bmjupdates.com) concerned the effect of ketoprofen patch in tendinitis of recent
onset. The effect was measured on a 100 mm visual analogue scale. After one week of
treatment, the decrease in pain was of 25.8424.5 mm (37%) in the placebo group, and
38.4+25.6 mm (56%) in the treatment group. The difference was statistically significant
(p=0.0013). Looking at the results, we see that the treatment decreased the pain with almost
40 mm (which is, this time, important on a scale of 100 mm), while placebo decreased it
lesser, and the difference between them — therefore the intrinsic effect of ketoprofen — is of
38.4-25.8=12.6 mm. How clinically important is this effect giving into consideration side
effects associated with the therapy?

Another example, from respiratory diseases, is the TRISTAN study [5], which
investigated the effect of the combination salmeterol/fluticasone in chronic obstructive
pulmonary disease (COPD). One of the studied outcomes was the quality of life measured by
the St George's respiratory questionnaire (SGRQ), a questionnaire validated for COPD. In the
Summary of this study we read: “Combination treatment produced a clinically significant
improvement in health status”, and in the Results section: “Only the combination group
showed a clinically significant improvement in health status questionnaire score by week 52.
The raw mean changes in health status total score were —4.3 (SD 10.8) by week 8 and —4.5
(SD 12.9) at week 52. The change in SGRQ score in the combination group over 52 weeks at
the end of the study was significantly greater than that in both the placebo and fluticasone
groups” — the difference was of 2.2 points. All we have to do, now, is to see if this difference
is clinically important. In order to do this, we must see, first, what the St George's
questionnaire represents. On the site of the American Thoracic Society we find essential
information  (http://www.atsgol.org/sections/instruments/pt/pages/george.html—the  search
was performed on January 2008). First, the questionnaire has 100 points scale, sowe can ask
ourselves, how important is an improvement of 2.2 points? We learned that a treatment that
improves the score is considered slightly efficacious for a 4 units change, moderately
efficacious for an 8 units change, and very efficacious for a 12 units change. Placebo
improved the score with almost 3 points, so it was not far from being slightly efficacious,
while the combination salmeterol/fluticasone, which brought a 4.5 point improvement, was
certainly “slightly efficacious”. Concerning the statistical significance of the difference
between the combination and placebo, p=0.0003, a high statistical significance for a slight
clinical importance. The interpretation is: these 2.2 points of difference between treatment and
placebo are not the result of chance, but the result of treatment. Or, using the richer
information provided by the confidence interval, we could say that the treatment with the
combination of salmeterol/fluticasone improves the SGRQ with 1.1 to 3.3 points better than
placebo. Therefore the difference between placebo and treatment is below being “slightly
efficacious”.

Of course, it is possible that even a small decrease in a continuous variable to result in
an important clinical effect. To decide if this is the case, one has to establish thresholds of
clinical importance. If the simple comparison of the magnitude of the scale with the treatment
effect looks over-simplistic, there are some apparently more scientific methods to decide the
threshold of clinical importance, and this threshold is called “the minimal important
difference” (MID), defined as “the smallest difference in score in the domain of interest which



patients perceive as beneficial and which would mandate, in the absence of troublesome side
effects and excessive cost, a change in the patient's management” [6].

For the MID determination, two approaches exist [7]: one purely statistical and
another more clinical, anchor based. The first is distribution based, relying on expressing an
effect in terms of the underlying distribution of the results (the Cohen's standardized effect
size, computed as the mean change divided by the standard deviation, and Norman's
0.5xstandard deviation rule of the thumb) [8]. The anchor based method assesses the
relationship between the Health Related Quality of Life (HRQoL) measure and an
independent anchor, like the change on a global scale [7]. Both methods are imperfect, so
both would have to be used and confronted in the evaluation of a HRQoL questionnaire, and
there is a vast body of literature evaluating these questionnaires (including the WOMAC scale
index and SGRQ [9,10]) in different settings, on different patients with different diseases).

We must stress the fact that the results of these studies are expressed as means': the
mean improvement of the St George score is 2.2, which might be the average between two
patients who did not improve at all, and one patient who improved by 6.6 points. In our daily
practice, we must try identifying that very patient who would benefit from the treatment.
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