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CONTINUING EDUCATION:
SCIENTIFIC METHODOLOGY

PRACTICAL SCENARIO

A meta-analysis examined the effect of the use of daily
medium-dose inhaled corticosteroids (ICS) on preventing
exacerbations among preschoolers with recurrent wheeze.
It summarized the results of 15 randomized clinical trials
(RCTs) involving 3,278 individuals that showed that the
use of daily ICS, compared with that of placebo, prevented
exacerbations by 30% [risk ratio (RR) = 0.70; 95% CI:
0.61-0.79; number needed to treat (NNT) = 9].(

COMPARING RISKS

The impact of interventions can be estimated by comparing
the incidence of the outcome (e.g., exacerbations) in the
experimental group vs. a control group (e.g., placebo)
by calculating an outcome ratio or difference across the
intervention groups. The typical ratio calculated is the risk
in the intervention group over the risk in the control group,
designated the risk ratio (RR). In RCTs, the difference in
risk between groups is called the absolute risk reduction
(ARR), and it represents the proportion of outcomes
reduced by the new intervention to the comparison group.
Similar estimates can be calculated in observational studies
replacing an intervention with the exposure of interest;
for example, tobacco smokers compared with nonsmokers
when reporting the risk of tobacco-related disease.

A statistic related to the ARR is the NNT, which is important
because it provides an estimate of the number of patients
that are required to be treated to avoid one additional
patient from developing the outcome of interest (Table 1).»

The popularity of NNT has increased considerably,
although this statistic is not necessarily easier to grasp
than the ARR, either by patients or physicians. It is
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useful to remember that the lower the NNT, the higher
the effectiveness of the intervention. In our example, an
NNT of 9 is interpreted as follows: 9 children, on average,
need to be treated with ICS to prevent 1 additional child
from having an exacerbation.

More recently, RCTs also evaluate the impact of adverse
events of an intervention by reporting the number needed
to harm (NNH) in addition to the NNT. NNH is defined as
the average number of individuals that would need to be
exposed to a new intervention to produce one additional
adverse outcome.

LIMITATIONS AND KEY POINTS

The reporting of NNT and NNH should always include
confidence intervals and not only a point estimate.

The importance of taking into account the baseline risk
to properly assess an intervention in an RCT cannot be
overemphasized. Table 1 shows that as the incidence of the
outcome in the control group increases, an identical RR results
in greater ARRs and, consequently, lower NNT. Therefore,
the effect can be exaggerated by simply reporting an RR of
0.75. In both examples, the risk is reduced by 25%, but NNT
informs how many individuals must be treated in order to
decrease that risk or absolute difference. It is recommended
reporting both absolute and relative effect sizes.

The size and clinical impact of the effect of the intervention
are important. Similar RCTs may have the same NNT,
but their clinical relevance is different if the NNT refers
to preventing one death or one COPD exacerbation when
compared with preventing a small decrease in FEV, or
another surrogate outcome.

Table 1. Comparing risks and interpreting results across different clinical scenarios. RR: risk ratio; ARR: absolute risk

reduction; and NNT: number needed to treat.(?

RR 15%/20% = 0.75
ARR 20% - 15% = 5%
NNT 1/5% =20

Result Interpretation

Low baseline risk (20% risk of death in the control group)

Control group: n = 500; 100 (20%) deaths; Intervention group: n = 500; 75 (15%) deaths
The intervention reduces risk by 25%

The intervention reduces risk in 5%

20 patients need to receive the intervention to prevent 1 death
High baseline risk (50% risk of death in the control group)

Control group: n = 500; 250 (50%) deaths; Intervention group: n = 500; 188 (38%) deaths

RR 38%/50% = 0.75 The intervention reduces risk by 25%

ARR 50% - 38% =12% The intervention reduces risk in 12%

NNT 1/12% = 8 8 patients need to receive the intervention to prevent 1 death
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