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Background

The number needed to treat (NNT) and
the number needed to harm (NNH)1,2 are
well-known parameters that provide quan-
titative information based on the type of in-
tervention, its duration and the adverse
outcome that the intervention itself at-
tempts to prevent. The NNT is calculated as
the reciprocal of the absolute risk reduc-
tion, the NNH as that of the absolute risk
increase, and both must be accompanied
by 95% confidence intervals (CI), i.e. the
range of values, calculated on the basis of
the sample data, that includes the real value
of the studied parameter in 95 out of 100
cases3. 

In this paper we will focus our attention
on the NNT, which was first described in
1988 by Laupacis et al.4 in order to provide
health operators with a quantitative expres-
sion of the number of patients who must be

treated to prevent a given adverse outcome.
The NNT represents the expected number
of patients who must undergo an experi-
mental treatment so as to prevent one addi-
tional adverse outcome event, or to realisti-
cally expect one additional beneficial out-
come, compared with the expected event
rates on control therapy5.

Examples derived from a well-known
randomized controlled trial could be useful
to elucidate the calculation of the NNT. The
CAPRICORN Investigators6 have shown
that adding carvedilol to the short-term
management of myocardial infarction re-
duces, among others, the “all-cause mortal-
ity” and the “all-cause mortality or non-fa-
tal myocardial infarction” in patients with
left ventricular dysfunction. As a matter of
fact, in the group allocated to carvedilol
(975 patients), the percentage of patients
reaching the endpoint “all-cause mortali-
ty”, i.e. the absolute risk of this endpoint,
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Background. The number needed to treat (NNT), calculated as the reciprocal of the absolute risk
reduction, is a parameter that provides quantitative information on the efficacy of therapeutic inter-
ventions. The introduction of this parameter was provoked by the demonstration that physicians were
not too familiar with the percentage expressions of risk reduction, but preferred, in assessing the ef-
ficacy of a treatment in the context of a clinical trial, numbers that directly indicated patients. 

Description. Although the results of the evolution in the concept of the NNT have been available
for various years, the diffusion of such parameters is still poor. The frequency of explicit reporting of
the NNT in the published randomized controlled trials of five major biomedical journals has been re-
cently assessed. This review has shown that in 359 eligible papers, the NNT was recorded in only eight
articles. This represents a major drawback of biomedical literature, since the NNT allows health op-
erators to understand how much effort is needed to prevent a given event. 

Conclusions. The NNT represents a measure of immediate and major clinical impact, and should
always be reported, when appropriate, as an expression of the results of clinical trials. As a single
number, it cannot stand alone as the sole justification for including a new treatment in the therapeu-
tic armamentarium; still, it should be seen as an indicator by means of which the same treatment may
be critically considered. It seems therefore appropriate to require that authors publishing results of
clinical trials should provide readers with the information necessary to allow them to make responsi-
ble decisions; in this case, adopting the useful tool constituted by the NNT.
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was approximately 12%, compared to the approximate-
ly 15% of patients (n = 984) assigned to placebo. The
absolute risk reduction was therefore about 3%, and
since the NNT is the reciprocal of the absolute risk re-
duction (1/3% = 100/3), the number of patients to be
treated to prevent one additional all-cause death was
around 33 (CI 16-244). With regard to the endpoint of
“all-cause mortality or non-fatal myocardial infarc-
tion”, since the absolute risk of the carvedilol patients
was about 14% and that of the placebo ones was ap-
proximately 19%, the absolute risk reduction was 5%,
and consequently the NNT was around 20 (in fact:
1/5% = 100/5 = 20), with CI comprised between 12 and
52. 

The introduction of the NNT was prompted by the
demonstration that physicians were not too familiar
with the percentage expressions of risk reduction, such
as the relative risk reduction and the absolute risk re-
duction, but preferred, in order to assess the efficacy of
a treatment in the context of a clinical trial, numbers
that directly indicated patients (to be treated with the
studied therapy)7. Moreover, evidence exists that re-
porting the relative risk reduction alone may lead a
reader to overestimate the effects of a given treatment8.

Since the current best evidence of the efficacy of
medical interventions derives from methodologically
sound randomized controlled trials, a correct and ade-
quate modality of reporting the quantitative results of
such trials is mandatory for the proper evaluation of the
therapeutic (but also the preventive) information deriv-
ing from them9.

The number needed to treat and relative
refined parameters

As far back as in 1999 Mancini and Schulzer10 pub-
lished in Circulation a paper in which they presented a
further evolution of the concept of the NNT. In that pa-
per the authors, recalling their previous proposal11 of
adding, to the consolidated NNT, the index “us” = “un-
qualified success”, proceeded to calculate the clinical
impact of this index by analyzing 11 clinical trials from
the cardiovascular literature.

The authors define the NNTus as a measure of the
degree of therapeutic effort necessary to prevent death
in the patient without incurring in any serious, treat-
ment-induced side effects; in other words, the ideal
success all clinicians aspire to. It is our belief that a ret-
rospective, methodologically controlled and non-ran-
domly assigned comment on the potential clinical ap-
plications of the above parameter may be useful in
highlighting the potentialities and limits of an evi-
dence-based medicine quantitative approach.

The NNTus can be considered as a statistic refine-
ment of the NNT concept, since, with its “evident” lex-
ical absoluteness, it appears to aim at representing a
more exact way of indicating the quantitative benefit

parameter of the therapeutic approach under consider-
ation. In fact, this treatment-specific index emerges
from the comparison of the arms of trials, the therapeu-
tic outcome under study, the duration of treatment nec-
essary to reach the studied outcome, and the treatment-
related adverse effects. It also furnishes really relevant
quantitative indications to allow the making of deci-
sions in the allocation of medical services and econom-
ic resources.

An example from the study of Mancini and Schulz-
er appears useful to better clarify the meaning of the
NNTus. The Canadian Atrial Fibrillation Anticoagula-
tion (CAFA) study12 was one of the first clinical trials
to evaluate the use of warfarin for the prevention of
acute ischemic stroke in subjects with atrial fibrillation.
The study patients (187 randomized to warfarin, 191 to
placebo) were followed up for a mean of 2.5 years. The
target international normalized ratio (INR) was be-
tween 2 and 3. In this study the desired outcome was
represented by the prevention of a cluster of events in-
cluding non-lacunar stroke, intestinal, renal or lower
limb thromboembolic events, and fatal and intracranial
hemorrhages. To prevent the embolic cluster (stroke
and thromboembolic events) in 1 patient, approximate-
ly 59 patients had to be treated (standard error-SE about
72). The NNT was therefore 59. To achieve this objec-
tive without inducing also a fatal/major or minor hem-
orrhagic event, 65 patients had to be treated (the NNTus
was therefore 65, with a SE of approximately 79). The
NNTus derives in fact from the product of the recipro-
cal of the product of the absolute risk reduction multi-
plied by the probability of not having an adverse event
due to the treatment. The absolute risk reduction is pro-
vided by the difference between the proportion of pa-
tients, in the non-treated population, who present with
the embolic cluster (5.2%) and the corresponding pro-
portion in the treated population (3.5%). The probabil-
ity of not having an adverse event due to the treatment
is given by the complement to 1 of the difference be-
tween the rate of adverse events in the treated group
(18.5%) and the rate of adverse events in the control
group (9.5%). In summary: 1/[(5.2-3.5%) � (1-9%)] =
1/[1.7 � 91%] = 1/(154.7/10000) = about 64.7. There-
fore, the NNTus is usually higher than the NNT, since
it “includes” the effort which is mandatory to prevent
unfavorable outcomes in the absence of treatment-in-
duced adverse effects.

Under-reporting of the number needed to treat
in current medical literature

Although, as we have just seen, evolutions of the
concept of the NNT have been available for various
years, the diffusion of such parameters is still poor, es-
pecially in an era in which the quality of reporting for
randomized controlled trials should improve in accor-
dance with the Consolidated Standards of Reporting
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Trials statement. Nuovo et al.13 have recently evaluated
the frequency of explicit reporting of the NNT (as well
as of the absolute risk reduction) in the published ran-
domized controlled trials of five major biomedical jour-
nals (Annals of Internal Medicine, British Medical
Journal, Journal of the American Medical Association,
Lancet, New England Journal of Medicine). For each
journal they have evaluated 4 non-consecutive years,
and all issues of each journal for each year have been
reviewed manually. Among 359 eligible papers, the
NNT was recorded in just 8 articles, 6 of which dated
1998 (the most recent among the 4 years examined).
British and US journals did not show significant differ-
ences in the frequency of reporting results with the
NNT, and even the British Medical Journal – one of the
biomedical journals paying more attention to evidence-
based medicine – did not seem better than the others.
This appears to be quite disappointing since the NNT
has a number of merits and potentialities to be remem-
bered. 

Merits and limits of the number needed to treat

As a matter of fact, the NNT allows health operators
to understand how much effort is needed to prevent one
(unwanted) event, thus permitting comparisons with
the quantity of effort needed to prevent the same or oth-
er events in subjects with other disorders or affec-
tions14. Moreover, the NNT indicates the efficacy by in-
corporating the baseline risk without therapy and the
risk reduction of therapy, and it is therefore currently
recommended especially for binary and survival time
data15.

Just as for every expression of the efficacy of a treat-
ment, and in the light of a real evidence-based ap-
proach, the NNT too has limits. These should be fully
acknowledged by health professionals to put into per-
spective its real and relevant value. With special refer-
ence to the NNTus, such limits include its restricted
usefulness, in the comparison of different diseases, to
those sole cases in which the length of therapy and the
outcomes are similar, in view of the fact that its estima-
tion is punctual rather than dynamic. The need for fur-
ther methodological research on its application and val-
idation in clinical settings other than the cardiovascular
one, as well as in sets of trials with different method-
ological designs, should also be signaled16. With regard
to the NNT, it should be said that its use is less appro-
priate when the interventions being compared have ef-
fects over different periods, or are applied to different
populations, or when the results of a study with patients
at one baseline risk are compared to those of patients
with a different risk17. Ebrahim and Smith18 have
demonstrated that the reliability of the NNT is much
higher when it is derived directly from a clinical trial
than when its value has been calculated on the basis of
pooled absolute risk differences in meta-analyses; in

the latter situation it should be considered with particu-
lar caution.

Conclusions and recommendations

In the light of a broad evidence-based, and not only
NNT-based, approach, and in spite of its limitations,
the NNTus is emerging as interesting in its potential
relevance, and is proposed as providing a reliable color
picture of the enormous clinical effort necessary to
achieve an objective balance of benefit and harm, a bal-
ance that clinical practice daily tries to pursue with the
great aid of evidence-based medicine and associates19.

The NNT represents, on its part, a measure of im-
mediate and major clinical impact, and should be re-
ported – when appropriate – as an expression of the re-
sults of clinical trials. Since authors do not always pro-
vide complete information for this calculation, it can-
not even be left to be worked out by the readers, and
this is a current major limitation of randomized con-
trolled trials20. As a sole number, it certainly cannot
stand alone as the single justification for including a
new treatment in the therapeutic armamentarium, but it
certainly should be seen as an indicator with which to
critically consider the same treatment.

Today it therefore seems appropriate to ask that au-
thors publishing the results of clinical trials provide the
readers with the adequate information to allow them to
make responsible decisions, also adopting the useful
tool constituted by the NNT, a clinically useful “yard-
stick” of the effort required to achieve an additional
beneficial outcome or prevent an additional unfavor-
able one with a specific health treatment21.
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