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Can you interpret confidence intervals?

It's not that difficult

NNT—medicine’s ‘secret stat’
—offers infinite possibilities
for clinical practice

umber needed to treat (NNT) is @ measure of

clinical effect that has been'called medicine’s

“secret stat” (Box 1, page 78).!? By itself, how-
ever, the NNT provides no information about whether
a trial result is probably true (statistical significance). If
a NNT is statistically significant, the confidence inter-
val (CI) can tell you the range of numbers within which
the truth probably lies.

In the March 2007 issue of CURRENT PSYCHIATRY,
we described how to use NNT to interpret and apply
research data in daily practice.® In this article, we ex-
plain the “secrets” of NNT and CI by providing sample
calculations and several figures for visual learning. For
illustration, we analyze data from the Clinical Anti-
psychotic Trials of Intervention Effectiveness (CATIE)
in schizophrenia, this time focusing on phase 2E—the
efficacy pathway in which patients were randomly as-
signed to open-label clozapine or a double-blinded sec-
ond-generation antipsychotic (SGA).*

Confidence intervals:

Is the NNT statistically significant?

To find out a NNT’s statistical significance, you can
examine the CI. A 95% CI means that the truth lies be-
tween the interval’s lower and upper bounds with a
95% probability.

Calculating Cl. Although formulas to calculate the CI
appear complicated,’ they are easily inserted into a Mi-
crosoft Excel-brand spreadsheet. Useful alternatives are
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Number needed to treat:
Not so secret anymore

Time magazine recently declared NNT as
medicine’s “secret stat.”’ NNT allows us
to place a number on how often we would
see a difference between 2 interventions.
In a handbook on essentials of evidence-
based clinical practice, Guyatt et al> define
NNT as “the number of patients who must
receive an intervention of therapy during a
specific period of time to prevent 1 adverse
outcome or produce 1 positive outcome.”
If a difference in therapeutic outcome
is seen once in every 5 patients treated
with 1 intervention vs another (NNT of 5),
it will likely influence day-to-day practice.
However, if a therapeutic difference occurs
in 1 of every 100 patients (NNT of 100),
the difference between 2 treatments is
not usually of great concern (except,
for example, in assessing immunization
against a rare but very dangerous iliness).

on-line calculators (see Related Resources,
page 82), which can be downloaded to your
hand-held device or pocket PC.

A95% CI of 5 to 15 means we are dealing
with a NNT that with 95% probability falls
between 5 and 15. However, if the NNT
is not statistically significant, it becomes
more difficult to describe the CL¢ A non-
statistically significant NNT would have
a CI that includes a negative number and
a positive number: When comparing in-
tervention A with intervention B, A might
be better than B or B might be better than
A. One bound of the CI may be a NNT of
10 and the other may be —10. It would be
tempting to describe the CI as —10 to 10,
but this would be misleading.

Attributable risk. NNT is calculated by
taking the reciprocal of the difference
between 2 rates for a particular outcome
(Box 2). This difference is known as the at-
tributable risk (AR). We can calculate a 95%
CI for the AR, and the AR is considered sta-
tistically significant if both ends of the 95%
ClI are positive or both ends are negative.
If the 95% CI includes zero, then the AR
is considered not statistically significant.

An AR value of zero means the rates of
the outcome of interest are the same for
the 2 interventions (there is no difference).
Translating this to NNT would mean that
no matter how many patients you treat
with 1 intervention versus the other, you
will not see a difference on the outcome
of interest. The NNT would be “infinite”
(represented by the symbol “eo”). Math-
ematically, if we tried to calculate the NNT
when AR was zero, we would be trying to
calculate the reciprocal of zero.

Clin CATIE’s efficacy phase

What do NNT and CI calculations tell us
about data from clinical trials such as CAT-
IE for schizophrenia? In CATIE, 1,493 pa-
tients were randomly assigned to 1 of 5 an-
tipsychotics—perphenazine, olanzapine,
quetiapine, risperidone, or ziprasidone—
for up to 18 months. Patients who received
an SGA and discontinued phase 1 before
18 months could participate in phase 2:

* Those who discontinued because of
poor symptom control were expected to en-
ter the efficacy arm (2E) and receive open-
label clozapine (n = 49) or an SGA not taken
in phase 1 (n = 50).

* Those who discontinued phase 1 be-
cause of poor tolerability (n = 444) were
expected to enter the tolerability arm (2T),
and receive an SGA they had not taken in
phase 1.

The investigator could choose which
arm a patient entered, but many more pa-
tients entered 2T than 2E (perhaps because
they were reluctant to enter a pathway in
which they might receive clozapine). Those
in phase 2E who were randomly assigned
to clozapine knew they were receiving clo-
zapine and that clozapine was a treatment
for patients who did not have successful
outcomes with other antipsychotic(s). This
design may have influenced whether or
not patients remained in the study.

In phase 2E, time until treatment discon-
tinuation for any reason was statistically sig-
nificantly longer for clozapine (median 10.5
months) than for quetiapine (median 3.3
months) or risperidone (median 2.8 months)
but not statistically significantly longer than
for olanzapine (median 2.7 months).
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How to calculate number needed
to treat (NNT)

What is the NNT for an outcome for
drug A versus drug B?

f,= frequency of outcome for drug A

fg= frequency of outcome for drug B

Attributable risk (AR) = f, - fg

NNT= 1/AR

(By convention, we round up the NNT to the next
higher whole number.)

For example, let’s say drugs A and B are used to
treat depression, and they result in 6-week response
rates of 55% and 75%, respectively. The NNT to see
a difference between drug B and drug A in terms of
responders at 6 weeks can be calculated as follows:

e Difference in response rates

=0.75-0.55=0.20

e NNT=1/020=5

What happens if response rates
are reversed?
¢ Difference in response rates
=0.55-0.75=-0.20
* NNT =1/(-0.20) = -5
Here the NNT is -5, meaning a disadvantage for
drug B, or a number needed to harm (NNH) of +5

What happens if response rates
are identical?

e Difference in response rates

=0.75-0.75=0

® NNT =1/ 0 = “infinity” (o)

A NNT of o means it would take an infinite
number of patients on drug A vs drug B to see a
difference (in other words, no difference). This is by
definition the “weakest” possible effect size.

What happens if the response rate
is 100% for one intervention and zero
for the other?
¢ Difference in response rates
=1.00-0=1.00
eNNT=1/1=1
Theoretically, this is the “strongest” possible
effect size.

Thus all possible values of NNT range from 1 to oo,
or —1 to —; it is not possible for a NNT to be zero.

Time to discontinuation because of inadequate
therapeutic effect was significantly longer for clo-
zapine than for olanzapine, quetiapine, or risperi-
done.* These statements give us the rank order of
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Using NNTs to compare clozapine’s effects in CATIE phase 2E

Clozapine vs

Clozapine vs Clozapine vs

Comparison olanzapine risperidone quetiapine
All cause discontinuation 7 4~ 3"
Discontinuation because of poor efficacy 5 4~ 4~
Discontinuation because of poor tolerability -20 -9* 10
Urinary hesitancy, dry mouth, constipation 5% -8 4
Sialorrhea —5* -5 —4*

*Statistically significant p < 0.05

the tested medications’ performance and
some idea of the size of the differences. We
do not know, however, how often these
differences will affect day-to-day patient
treatment.

The question becomes “how many pa-
tients do I need to treat with clozapine
instead of [olanzapine, quetiapine, or ris-
peridone] before I see 1 extra success (de-
fined as remaining on the medication)?”
Similar questions can be asked about oth-
er outcomes, such as adverse events. NNT
can convert the study results to a common
language: numbers of patients.

Advantages for clozapine. NNTs for
outcomes in CATIE phase 2E are shown
in the Table. From the conventional analy-
sis,* we knew that patients randomly as-
signed to clozapine were more likely to
stay on clozapine than patients assigned
to other SGAs. The NNT comparing clo-
zapine with quetiapine is 3, which means
for every 3 patients treated with clozap-
ine instead of quetiapine, 1 extra patient
remained on the drug. A NNT of 3 is a
medium to large effect size,” similar to
that seen when antidepressant treatment
is compared with placebo in terms of re-
ducing depressive symptoms by at least
50% among patients with major depres-
sive disorder.®

The NNT comparing clozapine with
risperidone was 4 and that for olanzapine
was 7. The difference in all-cause discon-
tinuation between clozapine and olanzap-
ine was not statistically significant, how-
ever, perhaps because of a small sample
size. The effectiveness analysis included

only 45 patients assigned to clozapine, 14
to quetiapine, 14 to risperidone, and 17 to
olanzapine—far fewer than the 183 to 333
subjects in each arm in the phase-1 effec-
tiveness analyses.’

Disadvantages for clozapine can be seen
as “negative” NNT values in the Table.
A negative NNT can be interpreted as a
number needed to harm (NNH).

Tolerability. Discontinuation because
of poor tolerability showed a disadvan-
tage when clozapine was compared with
risperidone, with a NNT of -9 (in other
words, a NNH of 9). This means that
for every 9 patients receiving clozap-
ine instead of risperidone, 1 extra pa-
tient would discontinue because of poor
tolerability.

Anticholinergic effects. Another statistical-
ly significant disadvantage is seen when
clozapine was compared with olanzapine
on the occurrence of urinary hesitancy,
dry mouth, or constipation, with a NNT
for clozapine of -5 (NNH 5). The compari-
son of clozapine with risperidone on this
outcome, which yielded a NNT of -8, was
not statistically significant. Clozapine vs
quetiapine on this measure also was not
statistically significant but showed an ad-
vantage for clozapine (disadvantage for
quetiapine), with a NNT of 4.

Sialorrhea is a common adverse event
attributed to clozapine. Here the NNTs
for clozapine compared with olanzap-
ine, risperidone, and quetiapine were -5,
-5, and —4, respectively. The comparison
with risperidone was not statistically
significant.
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CATIE Phase 2E: What was the
advantage for clozapine?
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NNTs for all-cause discontinuation and 95% confidence
intervals in comparing clozapine with other SGAs. The y-axis is
centered on zero, but because a NNT must fall between 1 and
infinity (c0) (or -1 to —), the interval around zero is ‘grayed out.’

g Figure 2

CATIE Phase 2E: What was the
advantage for clozapine (revised)?
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‘crosses’ o represents a result that is not statistically significant.
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Interpreting the Cl
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The CI width is affected by the Varlablhty of the esti- comorbidity, and impairment of adult ADHD in 3199 adults,
mate and the sample size, not the true population ef- age 18 to 44. Depressive disorder includes major depressive
. . . . disorder and dysthymia.

fect size. This means that a larger sample size might
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. . . . Lo correlates of adult ADHD in the United States: results from the National
width will Change a n0n51gmflcant result to statisti- Comorbidity Survey Replication. Am | Psychiatry. 2006;163:716-723.
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A CI that includes oo indicates a NNT
that is not statistically significant, but
low CI boundaries (close to 1 or -1) can
suggest potentially important results and
the need for more studies to provide ad-
ditional data. The study might have been
“under-powered” with an inadequate
sample size.

NNTs for all-cause discontinuation and
their CIs when comparing clozapine with
olanzapine, risperidone, or quetiapine in
CATIE phase 2E are shown in Figure 1 (page
81). The figure’s y-axis is centered on zero,
but because a NNT must fall between 1 and
oo (or —1 to —0), we “grayed out” the interval
around zero.

Cl is easy to interpret for a statistically
significant NNT. For NNT values that are
not statistically significant, the CI contains
2 ranges of numbers. For the comparison
of clozapine vs olanzapine, the 2 ranges are
3 to oo and -10 to —eo. The NNT of 7 falls
within the range of 3 to oo, but the 95% con-
fidence interval also includes the range of
-10 to —oo.

It may be easier to visualize and un-
derstand the CI by reformatting the fig-
ure so that it is centered on oo (Figure 2,
page 81). Any CI that “crosses” oo repre-
sents a result that is not statistically sig-
nificant. In Figure 1 and Figure 2 we also
can examine the “width” of the CI. The
comparison of clozapine vs quetiapine
yields a NNT with a narrower CI than the
comparison of clozapine vs risperidone.
A narrow CI implies greater precision of
our estimate of NNT and potentially its
clinical importance.

Bottom Line

Related Resources

- Confidence interval calculator. www.cebm.utoronto.ca/
practise/ca/statscal.

- Guyatt G, Rennie D. Users’ guides to the medical literature: a
manual for evidence-based clinical practice. Chicago, IL: AMA
Press; 2001.

- Straus SE, Richardson WS, Glasziou P, et al. Evidence-based
medicine: how to practice and teach EBM. 3rd ed. Edinburgh,
UK: Elsevier/Churchill Livingstone; 2005.

Drug Brand Names

Clozapine - Clozaril
Olanzapine - Zyprexa
Perphenazine - Trilafon

Quetiapine - Seroquel
Risperidone - Risperdal
Ziprasidone - Geodon
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To quantify differences between 2 interventions, measure the effect size by

calculating number needed to treat (NNT). To identify NNTs that are statistically
significant, calculate a confidence interval (Cl). A Cl that includes e means you
might have to treat an infinite number of patients before seeing a difference

between 2 interventions (essentially, there may be no difference).



