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a b s t r a c t
We deﬁned response in acute pain trials according to percentage of maximum possible efﬁcacy. Minimum efﬁcacy criteria (MEC) of 0%, or at least 15%, 30%, 50%, and 70% pain relief were used to examine
stability over time using total pain relief and summed pain intensity difference (SPID), sex differences,
and sensitivity. We used individual patient data from placebo-controlled third molar extraction trials:
4 with single-dose oral etoricoxib 120 mg, and 2 with paracetamol, ibuprofen, and ibuprofen plus paracetamol combinations. With etoricoxib, numbers needed to treat (NNTs) were stable between response
levels of at least 15% (MEC15) and 50% pain relief (MEC50), and similar for total pain relief and SPID. NNTs
were higher (worse) at extremes of MEC, especially with SPID. Results for women and men were similar.
NNTs of lower efﬁcacy treatments (paracetamol 500 and 1000 mg) rose rapidly at higher MEC. NNTs of
high efﬁcacy treatments (ibuprofen plus paracetamol combinations) showed greater separation at higher
MEC. The highest degree of discrimination between treatments was with MEC50 and MEC70. Etoricoxib
120 mg (NNT for P50% maximum 6-hour pain relief 1.7) and ibuprofen 200/400 mg plus paracetamol
500/1000 mg (NNTs 1.5 and 1.6, respectively) produced the lowest (best) NNTs in the dental pain model.
Timing of patient request for additional analgesia is an alternative analgesic efﬁcacy outcome measure.
Ó 2010 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction
Third molar extraction typically causes postoperative pain of
moderate to severe intensity [3,4] and is used to test analgesic efﬁcacy in acute pain. Studies usually report efﬁcacy (pain intensity
and pain relief) in the form of treatment group mean values. The
usefulness of this approach is limited because the distribution of
pain intensity and pain relief among patients is often skewed,
and far from Gaussian [36]. Individual patient analysis of acute
postoperative pain trials demonstrated that individual patients
typically experience either good or poor pain relief [36], something
not reﬂected in treatment group mean values.
Non-Gaussian distribution of individual patient data is not limited to postoperative analgesic response; medicines often provide a
good response in half or fewer of patients treated [7,14,34]. Using
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1865 225401; fax: +44 1865 225404.
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average data from skewed distributions can produce misleading
results [29]. Individual patient responder analyses [34,37,38] describe the proportion of patients achieving a clinically meaningful
response – a measure more informative to clinicians and patients
than treatment group mean values.
The outcome most frequently used to determine acute pain efﬁcacy is that of number needed to treat (NNT) for at least 50% pain
relief over 4 to 6 hours, calculated from average data reported
using standard categorical and visual analogue pain measures
[31–33]. While one analysis [37] showed that NNTs were stable
over a range of response thresholds, there remains a need for replication, particularly with newer, longer-duration analgesics. Here
we deﬁne minimum efﬁcacy criteria (MEC) as cut points along the
continuous levels of response, expressed as a percentage of the maximum possible efﬁcacy (pain relief or pain intensity difference) to be
achieved or surpassed for a patient to be classiﬁed as a responder.
For example, achieving 50% or more of possible pain relief
would fulﬁl minimum efﬁcacy criterion 50 (MEC50); not getting
worse with treatment (‘‘at least 0% improvement’’) would fulﬁl
MEC0. We addressed the question of which MEC best describes
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analgesic efﬁcacy and optimises discrimination between treatments. Similar approaches are being taken in chronic pain
[18,38], though chronic pain studies have additional methodological issues [35,39].
Different, and possibly more useful, outcomes from acute pain
trials have been suggested, especially time to remedication [36].
Furthermore, sex-speciﬁc differences in analgesic response have
been suggested [12,41], though sex has consistently been shown
to make little difference [2,5] in acute pain for oral analgesics.
We had available individual patient results from 2 data sets of
classical design; large, high quality, randomised trials using the
standard third molar acute pain model. We used data from 4 trials
of etoricoxib and performed analyses at the level of the individual
patient in order to test:
1. The effects of using different MEC on calculated NNTs over 6
and 24 hours.
2. Whether total pain relief (TOTPAR) and summed pain intensity
difference (SPID) produced consistent estimates using different
MEC levels.
3. The usefulness of time to use of additional analgesia as an outcome [20].
4. Whether sex had any effect on measured analgesic efﬁcacy.
Two classical-design, large, high quality, randomised trials of
paracetamol, ibuprofen, and combinations of ibuprofen and paracetamol were used to examine how differing MEC values affected
upside and downside sensitivity – the ability of a trial to discriminate between drugs of different efﬁcacy.
2. Materials and methods
Merck Inc (Whitehouse Station, NJ) supplied an Excel (Microsoft
Corporation, Redmond, WA) spreadsheet with anonymised individual patient data from 4 randomised, double-blind, placebo-controlled trials of parallel group design using very similar methods
and published in 2004 and 2005 [6,25–27]. All 4 trials investigated
the analgesic effect of single-dose etoricoxib 120 mg with placebo
and active comparators for pain after third molar extraction. The
trials included adult patients with a baseline postoperative pain
intensity of moderate (categorical rating 2) or severe (categorical
rating 3) on the 0–3 pain intensity rating scale and a score of
P50 mm on the 100-mm visual analogue pain scale (equivalent
to at least moderate pain [9]) following extraction of at least 2
third molars.
Reckitt Benckiser (Slough, Berkshire, UK) supplied trial reports
and Excel spreadsheets containing individual patient data from 2
randomised, double-blind, placebo-controlled trials of parallel
group design, published as abstracts but not as full papers and
using very similar methods (studies NL0604 and NL0408
[1,13,30]). The trials investigated the analgesic effect of single-dose
paracetamol and ibuprofen taken either as monotherapy, or in
combination, for pain after third molar extraction. Patients were
aged at least 16 years and had 3 or 4 impacted third molars removed, with a baseline postoperative pain intensity of moderate
(categorical rating 2) or severe (categorical rating 3) on the 0–3
pain intensity rating scale and a score of P50 mm on the 100mm visual analogue pain scale.
TOTPAR was calculated using data from a 5-point categorical
pain relief scale (none = 0, slight = 1, moderate = 2, good = 3, or
complete pain relief = 4) as the sum of pain relief scores over periods of time between 4 and 24 hours. A patient with complete pain
relief immediately after taking an analgesic and maintaining that
level of pain relief for 6 hours would have a 6-hour maximum
TOTPAR of 24 (4  6). The maximum value for TOTPAR over
24 hours is 96. SPID was calculated using values from a 4-point
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categorical pain intensity scale (none = 0, slight = 1, moderate = 2,
severe = 3) as the sum of the differences between the pain scores
over a period of time. Maximum SPID for those patients with an
initial pain intensity score of 3 (severe pain) corresponds to a value
of 18 (3  6) over 6 hours, and to a value of 72 over 24 hours. For
patients with an initial pain intensity score of 2 (moderate pain),
the maximum SPID scores were 12 over 6 hours and 48 over
24 hours.
For each patient, values for TOTPAR and SPID were converted to
percentage of maximum TOTPAR or percentage of maximum SPID
by division into the calculated maximum value [11]. Missing values between measurements were linearly interpolated. For any patient who remedicated, pain intensity returned to its initial level
and pain relief to zero for all subsequent time points (baseline
observation carried forward).
We chose MEC values analogous to efﬁcacy outcomes described by the recent IMMPACT consensus as representing minimum (MEC15), moderate (MEC30), or substantial clinical beneﬁt
(MEC50) in the chronic pain setting [18], and at additional points
(MEC0 and MEC70) to allow testing of results for a wide range of
improvement. Deﬁnitions of MEC were as follows:






MEC0 – at least 0% improvement (ie, not becoming worse)
MEC15 – at least 15% improvement
MEC30 – at least 30% improvement
MEC50 – at least 50% improvement
MEC70 – at least 70% improvement

Response data were pooled in an intention-to-treat analysis
(number of patients randomised and receiving treatment). NNTs
with 95% conﬁdence intervals were calculated using the pooled
number of events by the method of Cook and Sackett [10]. The best
possible NNT (smallest attainable NNT) for each level of MEC was
calculated by assuming a 100% response rate for active drug and
using the measured response reported for placebo for that MEC;
this is expected to vary according to the response rate with placebo. The z test was used to establish the statistical signiﬁcance
of any differences between NNTs [43]. Analyses were conducted
only where there was information on a treatment from at least 2
trials. Additional analyses were performed for cumulative response
[20] and for time to additional analgesic use.
Trial quality and validity were assessed using the Oxford Quality Scale [23] and the Oxford Pain Validity Scale [40]. Computations
of TOTPAR and SPID values and MEC attained by individual patients were performed by a commercial spreadsheet calculating
and programming service (www.spreadsheet-factory.com) run by
one of the authors (J.P.).
3. Results
3.1. Trial characteristics
All 4 etoricoxib trials achieved the maximum score of 5/5 on the
Oxford Quality Scale [23] and 16/16 on the Oxford Pain Validity
Scale [40]. They reported on 1126 patients in total, of whom 680
were women. The mean ages in the trials were 21 to 23 years. Different active controls were used in each trial; we used data from
326 patients receiving a single dose of etoricoxib 120 mg and
174 patients receiving placebo in our individual patient analysis.
Both ibuprofen-plus-paracetamol combination trials achieved
the maximum score of 5/5 on the Oxford Quality Scale [23], and
a rating of 15/16 (study NL0408) or 16/16 (study NL0604) on the
Oxford Pain Validity Scale [40]. There were 969 patients; 634
(65%) were women. The mean age was 20 years. Patients received
single oral doses of 500 mg paracetamol (n = 76), 1000 mg paracetamol (n = 108), 200 mg ibuprofen (n = 75), 400 mg ibuprofen
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relief than patients given etoricoxib 120 mg, as measured by percentage of maximum TOTPAR. Only with MEC70 did fewer than
50% of patients given etoricoxib 120 mg meet the criterion at 6
and 24 hours and with TOTPAR and SPID. Fig. 2 (top left panel)
shows the percentage of patients given placebo or etoricoxib
120 mg who had pain relief fulﬁlling various levels of pain relief
over 6 hours using TOTPAR.

Fig. 1. Cumulative responder distribution for etoricoxib 120 mg (squares, n = 326)
and placebo (circles, n = 174) for 6-hour TOTPAR, with the points at which NNTs for
MEC15, MEC30, MEC50, and MEC70 were calculated. TOTPAR, total pain relief; MEC,
minimum efﬁcacy criteria.

(n = 143), 100 mg ibuprofen plus 250 mg paracetamol (n = 71),
200 mg ibuprofen plus 500 mg paracetamol (n = 176), 400 mg ibuprofen plus 1000 mg paracetamol (n = 216), or placebo (n = 104).
Pain intensity and pain relief were assessed at baseline and at 15,
30, 45, 60, 90, and 120 minutes, and then hourly to 8 hours.
3.2. Results from etoricoxib trials
3.2.1. Effect of MEC
Fig. 1 shows the cumulative responder distribution for etoricoxib 120 mg and placebo for 6-hour TOTPAR, with the points at
which NNTs for MEC15, MEC30, MEC50, and MEC70 would be calculated. Fewer patients given placebo achieved high levels of pain

3.2.2. TOTPAR and SPID
Patterns of response to discrete levels of pain relief tended to be
similar using SPID and TOTPAR and at 6 and 24 hours (Fig. 2); few
patients given placebo but most patients given etoricoxib 120 mg
achieved MEC50 on both scales. Table 1 gives NNTs at increasing
MEC for both TOTPAR and SPID after 6 and 24 hours with etoricoxib 120 mg and placebo. NNTs were reasonably stable at MEC15
through to MEC50, but were higher at MEC70. With SPID, the ratio
of NNT values for MEC70 over MEC50 was 1.9 and 2.1 at 6 and
24 hours, respectively, while with TOTPAR the ratios were 1.4
and 1.5, respectively.
Comparing TOTPAR and SPID to calculate MEC, only the differences between NNTs at MEC0 and MEC70 reached statistical significance (Table 1). Overall, response rates with etoricoxib and
placebo and the corresponding NNTs were very similar for TOTPAR
and SPID, with no clinically relevant difference at MEC50. For the
long-acting analgesic etoricoxib 120 mg, there was little difference
in the comparison over 6 or 24 hours.
3.2.3. Women and men
We analysed the data for women and men separately (Fig. 3).
There were no statistically signiﬁcant differences in NNTs calculated using TOTPAR or SPID when women and men were compared. There was a tendency for higher (worse) NNTs for women
at higher MEC, although with quite small numbers, particularly
in the placebo group.

Fig. 2. Percentage of patients given etoricoxib 120 mg (white) or placebo (black) at discrete levels of pain relief (<15%, 15–30%, 30–50%, and P70%) over at 6 and 24 hours
using TOTPAR (TOTPAR 6, TOTPAR 24) and SPID (SPID 6, SPID 24). TOTPAR, total pain relief; SPID, summed pain intensity difference.
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Table 1
TOTPAR and SPID with 120 mg etoricoxib and placebo after 6 and 24 hours.
MEC

TOTPAR

NNT (95% CI)

Percent with

SPID

NNT (95% CI)

P for difference

z Statistic

Percent with

Etoricoxib 120 mg

Placebo

6h
MEC0
MEC15
MEC30
MEC50
MEC70

96
92
84
71
42

53
32
17
11
1

2.4
1.7
1.5
1.7
2.4

24 h
MEC0
MEC15
MEC30
MEC50
MEC70

96
90
77
62
47

54
32
17
14
9

2.4
1.7
1.7
2.1
2.6

Etoricoxib 120 mg

Placebo

(2.0–2.9)
(1.5–1.9)
(1.4–1.7)
(1.5–1.9)
(2.1–2.8)

98
86
82
56
34

72
24
20
5
1

3.9
1.6
1.6
1.9
3.0

(3.1–5.4)
(1.4–1.8)
(1.4–1.8)
(1.7–2.2)
(2.6–3.5)

0.0003*
0.65
0.32
0.063
0.032*

3.6*
0.46
0.99
1.9
2.1*

(2.0–2.9)
(1.5–2.0)
(1.5–1.9)
(1.8–2.5)
(2.2–3.2)

94
80
73
49
33

72
24
22
9
6

4.5
1.8
2.0
2.5
3.7

(3.4–6.6)
(1.6–2.0)
(1.7–2.3)
(2.1–3.0)
(3.0–4.9)

0.0014*
0.91
0.082
0.12
0.014*

3.2*
0.11
1.7
1.6
2.5*

TOTPAR, total pain relief; SPID, summed pain intensity difference; MEC, minimum efﬁcacy criteria; NNT, number needed to treat; CI, conﬁdence interval.
*
Signiﬁes statistical signiﬁcance.

3.2.4. Rescue analgesia
Fig. 4 illustrates the proportion of patients requiring additional
analgesia in the etoricoxib 120 mg and placebo arms of the trials.
Fewer patients given etoricoxib needed to take an additional analgesic compared with the placebo group; and those who did, did so
later. Patients in these studies were asked to wait at least 90 minutes before using any additional analgesia. After 3 hours, nearly
80% of those given placebo needed additional analgesia, whereas
60% of those with etoricoxib 120 mg required none over 24 hours.
The time for 50% of patients to remedicate was under 2 hours with
placebo and over 24 hours with etoricoxib 120 mg.
3.3. Results from ibuprofen/paracetamol trials
3.3.1. Inﬂuence of MEC on response with placebo and active treatment
The percentage of patients on placebo meeting a given MEC fell
from 63% with MEC0 to 1% with MEC70. Fig. 5 charts this decline in
response rate with placebo for increasing MEC, with TOTPAR and
SPID, and with no major difference between 4, 6, or 8 hours of
observation. Fig. 6 shows the cumulative responder distribution

Fig. 3. NNTs for 120 mg etoricoxib vs placebo using TOTPAR and SPID at 24 hours in
women and men. NNT, number needed to treat; TOTPAR, total pain relief; SPID,
summed pain intensity difference; MEC, minimum efﬁcacy criteria.

for ibuprofen 200 mg plus paracetamol 500 mg, paracetamol
500 mg alone, and placebo for 6-hour TOTPAR, with the points at
which NNTs for MEC15, MEC30, MEC50, and MEC70 would be calculated. While paracetamol 500 mg was close to ibuprofen 200 mg
plus paracetamol 500 mg at low MEC, it was close to placebo at
high MEC.
3.3.2. Best NNT
Fig. 7 shows the best possible NNT at each MEC using TOTPAR
or SPID over 6 hours. This representative ﬁgure shows that as response rates with placebo fell with increasing MEC, the best possible NNT rapidly decreased to about 1 at MEC 50. With lower MEC,
higher placebo response rates led to much higher best-possible
NNTs, approaching 3 for MEC0 using TOTPAR. There were no substantial differences between 4, 6, and 8 hours (data not shown).
For MEC0, most conﬁdence intervals for NNTs calculated using
both TOTPAR and SPID included the best possible NNT, and all
active treatments were signiﬁcantly better than placebo (Supplementary Tables 2a–e show response rates expressed as proportions
of participants meeting the various MEC for TOTPAR or SPID over 4,
6, and 8 hours and corresponding NNTs for the comparison of active treatments vs placebo). As NNTs increased with increasing
MEC (Fig. 8), fewer NNTs had a conﬁdence interval that included
the best possible NNT, and in more comparisons active treatments
were not signiﬁcantly better than placebo (Supplementary Tables

Fig. 4. Need for additional analgesia in active and placebo arms of the etoricoxib
trials.
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Fig. 5. Percentage of patients achieving a response with placebo at different minimum efﬁcacy criteria at different times, using TOTPAR and SPID after 4, 6, and 8 hours (data
from the ibuprofen/paracetamol trials). TOTPAR, total pain relief; SPID, summed pain intensity difference; MEC, minimum efﬁcacy criteria.

2b–e). NNTs with a conﬁdence interval including the best possible
NNT were more common at earlier time points (4 and 6 hours) and
with ibuprofen/paracetamol combinations, while nonsigniﬁcant
comparisons occurred at later time points (6 and 8 hours) and with
paracetamol and ibuprofen alone.

3.3.4. Pain response according to baseline pain intensity
There were no convincing differences for MEC50 between patients with moderate vs severe baseline pain using baseline pain
intensity of 2 (‘‘moderate’’) and 3 (‘‘severe’’) on the 0-3 categorical
pain intensity scale (Supplementary Tables 3a and b).

3.3.3. Pain response according to MEC, treatment group, and time
Choice of MEC dramatically inﬂuenced NNTs. Fig. 8 shows NNTs
for each active treatment over 6 hours, demonstrating that NNTs
increased (were worse) at higher MEC. While NNTs for all active
treatments were similar at MEC0, those for paracetamol 500 and
1000 mg increased at higher MEC, while those for combinations
of ibuprofen plus paracetamol ﬁrst fell (were better) and then increased again only at MEC70. Higher MEC produced greater discrimination between active treatments (Fig. 8). This was equally
true for data collected over 4, 6, and 8 hours (Supplementary Tables 2a–e). Differences between NNTs for the different treatments
became signiﬁcantly different more often as MEC increased (Fig. 8),
except for ibuprofen 200 mg and paracetamol 500 mg, which were
not separated at any MEC.

3.3.5. Additional analgesia
Fig. 9 illustrates the proportion of patients requesting additional
analgesia in placebo and active treatment arms over time. Fewer
patients given active treatment needed additional analgesia
compared to placebo, and when they did, they did so later. Use
of additional analgesia with placebo approached 80% over 8 hours,
while with the combination of 400 mg ibuprofen plus 1000 mg
paracetamol, it barely exceeded 20%. Over time the remedication
curves for the different treatment groups separated, demonstrating
differences in efﬁcacy. Comparing the proportions of patients
needing and not needing additional analgesia by 8 hours, we found
statistically signiﬁcant differences for the comparisons of the highest dose of ibuprofen plus paracetamol with any other treatment,

Fig. 6. Cumulative responder distribution for ibuprofen 200 mg plus paracetamol
500 mg (squares, n = 176), paracetamol 500 mg (triangles, n = 76) and placebo
(circles, n = 104) for 6-hour TOTPAR, with the points at which NNTs for MEC15,
MEC30, MEC50, and MEC70 would be calculated. NNT, number needed to treat;
TOTPAR, total pain relief; MEC, minimum efﬁcacy criteria.

Fig. 7. Best possible NNT using TOTPAR and SPID, assuming 100% response with
active and using measured placebo response (data from the ibuprofen/paracetamol
trials). NNT, number needed to treat; TOTPAR, total pain relief; SPID, summed pain
intensity difference; MEC, minimum efﬁcacy criteria.
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Fig. 9. Percentage of patients requiring additional analgesia for placebo and active
treatments up to 8 hours. Statistically signiﬁcant differences were found between
ibuprofen 400 mg plus paracetamol 1000 mg and all other treatments, including
ibuprofen 200 mg plus paracetamol 500 mg.

Fig. 8. NNTs for active treatments compared with placebo using TOTPAR over
6 hours for increasing MEC; symbol length indicates the 95% conﬁdence interval
and the colour change indicates the point estimate. Statistical signiﬁcance of
difference (⁄P < 0.05; ⁄⁄P < 0.01; ⁄⁄⁄P < 0.001) is calculated with respect to the NNT
for ibuprofen 400 mg plus paracetamol 1000 mg. NNT, number needed to treat;
MEC, minimum efﬁcacy criteria.

including ibuprofen 200 mg plus paracetamol 500 mg (Fisher’s exact test, data not shown).

with long-duration analgesics, and the assay sensitivity at different
MEC levels. Our study beneﬁted from having individual data from
almost 2100 patients involved in 6 high-quality, randomised, double-blind trials using interventions with a range of efﬁcacy between that of paracetamol 500 mg and etoricoxib 120 mg or
ibuprofen 400 mg plus paracetamol 1000 mg.
Individual patient analysis has the potential to reveal interindividual differences that may not be apparent when results are reported only as trial group mean values. Differences between
individuals are to be expected, both in terms of response to analgesics and in pain perception after surgery; while most patients need
an analgesic after surgery, some do not [28]. The large interindividual differences in postoperative analgesic response seen here with
etoricoxib mirror those seen previously with rofecoxib and tramadol [36,37].
The existence of inter-individual differences may well be the
rule and not the exception. We are beginning to understand the
biological basis of these differences in response to analgesics. Genetic differences inﬂuence the interindividual variability in the response to nonsteroidal anti-inﬂammatory drugs [21] and opioids
[24]. Furthermore, pain experience relies on complex neuronal
mechanisms likely to be different between individuals [22]. Because of these interindividual differences and subsequent skewed
distributions of individual data, group mean data represent the
experience of few patients in the acute pain setting.

4. Discussion
4.1. MEC and NNTs
This study deﬁned ‘‘minimum efﬁcacy criteria’’ and investigated
the potential and constraints of using this approach to analyse trial
data in the third molar extraction acute pain model. We examined
how derivation of MEC from pain relief vs pain intensity data
affected results, how stable results were with MEC level and time

The most important ﬁnding was that NNT values were reasonably stable using minimum efﬁcacy criteria between MEC15 and
MEC50. Moreover, NNTs were similar when calculated using SPID
or TOTPAR, except at the highest MEC used, and similar in women
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and men, however calculated. All of this strengthens the validity
and clinical utility of at least 50% pain relief as a minimum efﬁcacy
criterion in acute pain trials designed to demonstrate analgesic
efﬁcacy. This cut point has been used extensively in acute pain
meta-analyses over the past 15 years [31–33]. In addition, the fact
that analyses over 6 and 24 hours provide much the same result for
long-duration analgesics indicates that the methods may be used
with conﬁdence over analysis times longer than 6 hours when a
baseline-observation-carried-forward analysis is used [36].
The ﬁndings largely conﬁrm previous work on outcomes [36],
on calculation of dichotomous from average data in acute pain trials [31–33], and the similarity in analgesic responses between the
sexes [2,5]. It further demonstrates the validity of the acute pain
model to estimate analgesic effect in nociceptive pain.
Discriminating between 2 good analgesics requires the use of
higher MEC, the upside sensitivity problem [11]. Neither responder
rates nor NNTs differed markedly from the ‘‘best’’ NNT or between
treatments using a low MEC (MEC0). Using easily achieved outcomes such as MEC0 did not discriminate between more and less
effective treatments. MEC30 or higher was necessary to demonstrate differences between treatments.
NNTs are well suited to describe the comparative efﬁcacy of
treatments. They are a robust measure because they take into account response rate with placebo. This allows a comparison of
treatments across studies with different placebo response rates.
High response rates at low MEC results in loss of sensitivity to discriminate, and for each treatment, the best possible NNT lies within the conﬁdence interval. Using low levels of MEC, everything
appears to be the same, and everything appears to be the best.
The combination of ibuprofen and paracetamol proved to be an
effective treatment in acute pain, with similar efﬁcacy to that of
etoricoxib 120 mg. The combination was considerably more effective than when the drugs were used individually, especially at lower doses. Although not the primary interest of this study, this
ﬁnding raises again the issue of enhanced performance from combining analgesics.
It is worth noting that etoricoxib 120 mg, with an NNT for at
least 50% maximum pain relief over 6 hours of 1.7; and combinations of ibuprofen (200 or 400 mg) plus paracetamol (500 or
1000 mg) with NNTs of 1.5 and 1.6, produced the lowest (best)
NNTs we have seen in the dental pain model. They are lower (better) than those for naproxen 500/550 mg (1.8 [17]), paracetamol
1000 mg plus codeine 60 mg (2.2 [42]), ibuprofen 400 mg (2.3
[16]), celecoxib 400 mg (2.5 [14]), paracetamol 650 mg plus tramadol 75 mg (2.6 [19]), and diclofenac 50 mg (2.7 [15]).
4.2. Remedication
Individual patient analysis also allowed for a close examination
of time to remedication as an important pragmatic outcome in
acute pain trials. It is often not reported in clinical trials, or is reported only as mean or median remedication time.
Some patients given etoricoxib experienced very poor pain relief and some needed to remedicate early, despite etoricoxib being
amongst the most effective of analgesics in the acute pain setting
[8]. A minority of patients treated with placebo did not need to
take any rescue analgesic, despite reporting at least moderate pain
postoperatively. Even with the most effective analgesic combination of ibuprofen 400 mg and paracetamol 1000 mg, about 20% of
patients required additional analgesia within 8 hours, while 20%
on placebo did not.
These analyses conﬁrmed the outcome of time to use of additional analgesia as a useful end point [36], especially for longerduration analgesics. The need for additional analgesia reﬂected
large differences between placebo and etoricoxib 120 mg, further
validating time to use of additional analgesia as a suitable efﬁcacy

outcome in this model of acute pain. For paracetamol, ibuprofen,
and combinations, differences between treatments became apparent over the period between 3 and 8 hours, indicating that greater
analgesic effects over 6 hours measured by conventional NNTs appears to spill over to longer duration of effect, at least for third molar surgery.
5. Conclusion
Analysing responder data from pain trials provides useful insights into studies in acute pain designed to measure the efﬁcacy
of analgesics. It helps focus thoughts on the utility of different outcomes from various perspectives, from regulators to patients. NNTs
calculated from individual patient data were stable over a wide
range of MEC, with no difference between TOTPAR and SPID, or
women and men; higher MEC produced more discrimination between treatments. Time to remedication is a useful outcome measure in acute pain trials.
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