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Background: Tegaserod has been shown to be an effective therapy for the multiple symptoms of irri-
table bowel syndrome (IBS) in Western populations. However, little information is available regarding
the use of tegaserod in the Asia-Pacific population.
Aims: To evaluate the efficacy, safety, and tolerability of tegaserod versus placebo in patients with IBS
from the Asia-Pacific region.
Patients: A total of 520 patients from the Asia-Pacific region with IBS, excluding those with diarrhoea
predominant IBS.
Methods: Patients were randomised to receive either tegaserod 6 mg twice daily (n=259) or placebo
(n=261) for a 12 week treatment period. The primary efficacy variable (over weeks 1–4) was the
response to the question: “Over the past week do you consider that you have had satisfactory relief
from your IBS symptoms?” Secondary efficacy variables assessed overall satisfactory relief over 12
weeks and individual symptoms of IBS.
Results: The mean proportion of patients with overall satisfactory relief was greater in the tegaserod
group than in the placebo group over weeks 1–4 (56% v 35%, respectively; p<0.0001) and weeks
1–12 (62% v 44%, respectively; p<0.0001). A clinically relevant effect was observed as early as week
1 and was maintained throughout the treatment period. Reductions in the number of days with at least
moderate abdominal pain/discomfort, bloating, no bowel movements, and hard/lumpy stools were
greater in the tegaserod group compared with the placebo group. Headache was the most commonly
reported adverse event (12.0% tegaserod v 11.1% placebo). Diarrhoea led to discontinuation in 2.3%
of tegaserod patients. Serious adverse events were infrequent (1.5% tegaserod v 3.4% placebo).
Conclusions: Tegaserod 6 mg twice daily is an effective, safe, and well tolerated treatment for patients
in the Asia-Pacific region suffering from IBS and whose main bowel symptom is not diarrhoea.

Irritable bowel syndrome (IBS) is a condition where patients
experience a variable combination of abdominal pain or dis-
comfort, bloating, and altered bowel function for which

there is no organic cause to explain the symptoms. In the
absence of a structural or biochemical marker, the diagnostic
criteria are symptom based.1 A biophysical model has been
proposed to explain the presentation of IBS.2 The current
thinking is that while psychosocial factors influence expres-
sion, the symptoms themselves are related to physiological
disturbances in motility and visceral perception. As the enteric
nervous system plays an important role in regulating these
functions, and as 5-hydroxytryptamine (5-HT) (serotonin) is a
key enteric neurotransmitter, 5-HT receptors have been
targeted in the development of pharmacological agents for the
treatment of IBS symptoms.3 In particular, the 5-HT4 receptor
expressed in the gastrointestinal tract plays a key role in
motility—for example, affecting the peristaltic reflex4; more-
over, there is growing evidence for a moderating function in
visceral pain.5 6

Tegaserod (Zelmac; Novartis Pharma AG, Basel, Switzer-
land) is an aminoguanidine-indole compound that acts as a
partial selective agonist at the 5-HT4 receptor.7 The pharmaco-
logical properties of tegaserod suggest that it normalises
altered gastrointestinal motility, and pharmacodynamic stud-
ies in animals and humans suggest that it has a promotility
effect of accelerating small intestinal and colonic transit8–12 as
well as an antinociceptive effect of reducing the sensory

response to intestinal distension.5 13 In phase II trials, doses of
2 mg twice daily and 6 mg twice daily were observed to be the
most effective doses.14 15

The pivotal clinical trials for IBS drugs have been largely
conducted in Europe and the USA. These studies usually
employ the Rome criteria16 for patient selection, which consist
of descriptive symptoms derived from observations in Western
countries; as such, they are subjective and open to interpret-
ation. Furthermore, strict selection criteria in these studies
limit their generalisability. In clinical practice, patients often
do not fall into the neat categories employed in clinical trials.
For example, patients are often selected according to their
predominant bowel habit. However, clinical experience shows
that the predominant bowel habit is not stable and often
alternates between constipation and diarrhoea.17 18 Thus while
tegaserod has been shown to be effective and safe in constipa-
tion predominant IBS, it is important to evaluate it in a wider
IBS group. In Asia-Pacific there is a perception that patients
are more bothered by diarrhoea than constipation.19 This study
was designed to investigate the efficacy, safety, and tolerability
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of tegaserod in the treatment of IBS in patients from the Asia-
Pacific region, excluding those with diarrhoea predominant
IBS.

METHODS
This was an 18 week randomised, double blind, parallel group,
multicentre study conducted in the Asia-Pacific region in
patients with IBS, excluding those whose altered bowel habit
was predominantly diarrhoea. The study consisted of a two
week baseline period without medication, a 12 week
randomised double blind treatment period with either placebo
or tegaserod 12 mg/day (given as 6 mg twice daily), followed
by a further four week withdrawal period with no medication.
The study was conducted between 23 February 2001 and
19 February 2002.

Patients
A total of 670 patients at 57 centres were enrolled in the study.
Of these, 520 patients were randomised to receive treatment
(259 patients in the tegaserod group and 261 patients in the
placebo group) (fig 1). Reasons for non-randomisation
included insufficient symptoms, unwillingness to abstain
from disallowed medications (namely antidepressants or
laxatives), and presence of concurrent medical conditions.
Randomisation was performed using a validated computer
system. All personnel involved in the study remained blinded
until the database was locked. Male or female patients, aged
18 years or over, with IBS diagnosed using the Rome criteria16

were included in the study. Inclusion into the double blind
treatment period was also dependent on responses to assess-
ment of the patients’ IBS symptoms and bowel habits during

the baseline period. Patients were excluded from the study for
the following reasons: if the mean score for abdominal
pain/discomfort was <1.0 on a four point scale during the
baseline period; if they were considered to be suffering from
IBS with diarrhoea; if they had a history of organic disease of
the gastrointestinal tract; severe laxative dependence; regular
use of medications that could affect gastrointestinal motility
and/or perception; use of other investigational drugs; and the
presence of any disease likely to compromise the patient’s
ability to complete the study or that would significantly affect
bowel motility. Medications affecting gastrointestinal motility
and or visceral perception, antidepressants, especially tricy-
clics, selective serotonin reuptake inhibitors, opioids, narcotic
analgesics, and antispasmodic agents were not permitted dur-
ing the study. Laxatives were not permitted during the study;
however, patients could receive laxatives (and antidiarrhoeals)
as rescue medication.

The primary efficacy variable was the patient’s response
over the first four weeks of double blind treatment to the fol-
lowing question: “Over the past week, do you consider that
you have had satisfactory relief from your symptoms of IBS?”
(Yes/No). Patients were instructed that “satisfactory” in this
context meant that in comparison with their typical experi-
ence of the disease in the past, the patient felt that the symp-
toms of IBS had been alleviated during that week to the extent
that they would take a medication to maintain that state, even
if no medication was actually being taken at that time.

The secondary efficacy variables were measured daily
during the first four weeks and during the entire 12 weeks of
the double blind treatment period. These variables included
abdominal pain/discomfort, abdominal bloating, stool fre-
quency, stool consistency, urgency, straining, and sensation of
complete evacuation. Patients recorded their symptoms in a
paper diary on a daily basis. The response to the question used
in the primary efficacy over the whole 12 week treatment
period was also considered a secondary efficacy variable.

Safety was assessed by recording of all adverse events, and
assessment of haematology and blood chemistry parameters,
vital signs, and physical examinations before and after the
double blind treatment period.

Figure 1 Summary of patient disposition by treatment group (all
randomised patients, n=520).
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Table 1 Demographic data, disease background,
and other clinical information by treatment group
(intention to treat population, n=520)

Tegaserod
(n=259)

Placebo
(n=261)

Sex (n (%))
Male 33 (12.7) 29 (11.1)
Female 226 (87.3) 232 (88.9)

Race (n (%))
Caucasian 42 (16.2) 43 (16.5)
Chinese 88 (34.0) 88 (33.7)
Indian 4 (1.5) 7 (2.7)
Indonesian 4 (1.5) 2 (0.8)
Korean 71 (27.4) 68 (26.1)
Malaysian 11 (4.2) 9 (3.4)
Philippines 8 (3.1) 9 (3.4)
Thai 30 (11.6) 32 (12.3)
Other 1 (0.4) 3 (1.1)

Age (y)
Mean (SD) 35.9 (12.4) 36.0 (12.4)
Median 35.0 33.0

Weight (kg)
Mean (SD) 57.6 (9.2) 57.7 (10.7)
Median 56.0 55.6

Duration of IBS symptoms (months)
Mean (SD) 86.3 (77.0) 96.5 (96.8)
Median 60.0 63.0
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Statistical methods/data analysis
Sample size. According to the sample size calculation performed
before the study was undertaken, 173 evaluable patients per
treatment group were needed to detect a difference of 12.5% in
the response rates at the 5% significance level with 80% power.
This assumed a placebo response rate of 32.5% and a uniform
within patient correlation of 0.64.

Primary efficacy. The short term (four week) response profile
analyses of overall assessment of satisfactory relief from IBS
symptoms were evaluated using generalised estimating equa-
tion analysis, with treatment, time (repeated), and country as
factors in the model, and age, body weight, and mean baseline
abdominal pain as covariates.

Secondary efficacy. The long term (12 week) response profiles
were analysed as above. Other secondary efficacy variables
were evaluated weekly and over weeks 1–4 and 1–12 using
Cochran-Mantel-Haenszel tests, adjusted for centre effect.
Safety variables were analysed descriptively.

Responder analysis was performed to support the primary
efficacy analysis. Patients with a duration of exposure to study
medication of at least 28 days were defined as short term
responders if at least 75% of their responses over weeks 1–4
were affirmative. The same principle was used to define long
term responders over weeks 1–12. This definition of respond-
ers follows the recommendations of the Committee for
Proprietary Medicinal Products.20 Secondary efficacy variables
were normalised to a 28 day interval. Where values were
recorded for less than 28 days, normalisation was carried out
as follows: 28× (number of bowel movements recorded during
the 28 day period/number of days with a bowel movement
score recorded during the 28 day period).

RESULTS
Baseline characteristics
There were no clinically significant differences between the
treatment groups for any of the key demographic features

(table 1). Of the 520 randomised patients, 447 (86.0%)
completed the treatment period and 433 (83.3%) completed
the treatment and withdrawal periods. A total of 87 patients
(16.7%) discontinued prematurely: 73 patients (14.0%)
discontinued during the treatment period and 14 patients
(2.7%) discontinued during the withdrawal period.

Most patients were female (88.1%) and approximately half
of all patients were aged 18–34 years. The largest racial group
was Chinese (33.8%). Median duration of IBS was similar in
both groups.

There were no important differences between treatment
groups with respect to the incidence and daily symptoms
recorded at baseline (table 2). In the intention to treat (ITT)
population (all randomised patients), 119 patients (22.9%)
used laxative rescue medication during the baseline period;
the treatment groups were similar in this respect (53 patients
(20.5%) in the tegaserod group and 66 patients (25.3%) in the
placebo group). No patient used antidiarrhoeals during the
baseline period.

At each week during the two week baseline period, more
than 99.2% of all patients in both groups recorded unsatisfac-
tory relief from their IBS symptoms.

Overall satisfactory relief from IBS symptoms
Tegaserod caused significant improvement in satisfactory
relief of IBS symptoms at the primary end point. Over weeks
1–4, the mean proportions of patients with satisfactory relief
were 56% for tegaserod and 35% for placebo. The odds of sat-
isfactory relief were 161% higher in the tegaserod group than
in the placebo group (odds ratio 2.61 (95% confidence interval
(CI) 1.89, 3.61); p<0.0001). Over weeks 1–12, the mean

Table 2 Summary of daily diary data at baseline, normalised to 28 days (intention
to treat population, n=520)

Tegaserod (n=259) Placebo (n=261)

Stool frequency 20.7 (14.7) 18.2 (12.1)
No of days with at least moderate abdominal
pain/discomfort

15.5 (8.3) 15.2 (8.0)

No of days with at least moderate bloating* 14.7 (9.7) 15.0 (9.1)
No of days with no bowel movements 12.6 (7.2) 14.0 (6.9)
No of days with >3 bowel movements 0.5 (2.6) 0.2 (0.9)
No of days with hard or lumpy stools* 12.1 (9.7) 10.8 (9.6)
No of days with normal stools* 13.4 (9.3) 14.1 (9.6)
No of days with urgency* 19.9 (8.4) 19.4 (9.2)
No of days with straining† 10.8 (8.9) 10.6 (8.8)
No of days with sense of incomplete evacuation* 7.1 (8.6) 6.3 (8.7)

Values are mean (SD).
*Tegaserod n=259, placebo n=260.
†Tegaserod n=259, placebo n=259.

Figure 2 Responder rates for satisfactory relief in the tegaserod
and placebo groups.
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Figure 3 Summary of affirmative responses (yes) to the overall
assessment of satisfactory relief from symptoms of irritable bowel
syndrome (intention to treat population, n=520). *p<0.05,
**p<0.01 versus placebo. WD, withdrawal period.
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proportions of patients with satisfactory relief were 62% for
tegaserod and 44% for placebo. The odds were 139% higher in
the tegaserod group (odds ratio 2.39 (95% CI 1.80, 3.18);
p<0.0001). As an illustration of the size of the treatment
effect, the number needed to treat (NNT) based on the simple
proportions of patients with satisfactory relief was
calculated.21 At week 4, 63% and 39% of patients treated with
tegaserod and placebo, respectively, had satisfactory relief.
This is equivalent to an NNT of 4.2 (95% CI 3.1, 6.6). At week
12, 69% and 54% of patients treated with tegaserod and
placebo, respectively, had satisfactory relief. This is equivalent
to an NNT of 6.6 (95% CI 4.0, 18.6).

Between treatment comparisons of the response rates for
overall satisfactory relief at weeks 1–4 and weeks 1–12 were
significantly greater (p<0.01) in the tegaserod group than in
the placebo group for both short term and long term responses
(fig 2).

The therapeutic gain at week 1 of treatment was 22.5%
(50.8% tegaserod v 28.3% placebo) and the gain was sustained
over the 12 week treatment period (fig 3). At all time points
from week 1 to week 12, the proportion of patients with satis-
factory relief increased above pretreatment values in both
treatment groups, most notably in the tegaserod group. At
week 12, the therapeutic gain was 15.1% (68.9% tegaserod v
53.8% placebo). During the withdrawal period, the percentage
of patients with satisfactory relief was smaller in both groups
compared with the treatment period but remained greater in
the tegaserod group compared with the placebo group. In the
tegaserod group, the response rate decreased from 68.9% at
week 12 to 46.9% (mean value) during the four week
withdrawal period.

Additional analysis of satisfactory relief showed that in the
subgroups considered (age, weight, number of bowel move-
ments normalised to a 28 day period, sex), the data were gen-
erally similar to the total ITT data. The mean proportions of
male patients with satisfactory relief during weeks 1–4 were
56% for tegaserod and 46% for placebo. However, for weeks
1–12, there was no difference between the treatment groups
(mean proportion was 64% in each treatment group). There
was no evidence of a country by treatment interaction.

Compared with baseline, reductions in the number of days
with at least moderate abdominal pain/discomfort in the last
28 days were 1.5 days greater in the tegaserod group compared
with the placebo group (95% CI −0.2 to 3.2; p=0.0134).
Reductions in the occurrence of “no bowel movements” and
“hard or lumpy stools” over weeks 1–4 were 1.7 and 3.9 days
greater in the tegaserod group than in the placebo group (95%
CI 0.8–2.6 (p=0.0002) and 2.3–5.6 (p<0.0001), respectively).

In general, reductions in abdominal pain/discomfort, bloat-
ing, stool consistency, and the number of days with no bowel
movements were significantly greater in the tegaserod group
than in the placebo group at most weeks during the treatment
period. However, few significant differences were observed for
changes in urgency, number of days with a sensation of
incomplete evacuation or normal stools (score of 3, 4, or 5 on
the Bristol stool form scale22), or straining. The results for
weeks 1–4 and the last 28 days of treatment are presented in
table 3.

More patients in the placebo group than in the tegaserod
group used laxatives during the treatment period (34.1% v
23.2%, respectively).

Tolerability
In total, 268 patients (51.5%) experienced an adverse event
(AE) that occurred after the start of treatment (approximately
half of the patients in each treatment group). The most com-
mon AEs reported during the treatment period, drug related
or not, are shown in table 4. The most frequent AE was head-
ache (12.0% in the tegaserod group and 11.1% in the placebo
group). In general, both treatment groups were similar with
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respect to the type and frequency of AEs during treatment,
although diarrhoea and abdominal pain were more frequent
in the tegaserod group (diarrhoea 10.0%, abdominal pain
5.8%) than in the placebo group (diarrhoea 3.1%, abdominal
pain 3.1%).

During the first week of the withdrawal period, 18 patients
(6.9%) in the tegaserod group and eight patients (3.1%) in the
placebo group experienced an AE. During the entire with-
drawal period, 43 patients (16.6%) in the tegaserod group and
35 patients (13.4%) in the placebo group experienced an AE.
There were no important differences in the AE profile between
the treatment groups during the entire withdrawal period.

The pattern of AE data for female patients in the safety
population was in agreement with data for the total safety
population. No deaths occurred during this study. Serious
adverse events (SAEs) were infrequent (13 patients (2.5%)),
and occurred at a greater frequency in the placebo group (nine
patients (3.4%)) than in the tegaserod group (four patients
(1.5%)). No patients in the tegaserod group discontinued due
to SAEs compared with four patients (1.5%) in the placebo
group, although discontinuations due to non-serious AEs
were more frequent in the tegaserod group (20 patients
(7.7%)) than in the placebo group (four patients (1.5%)). The
most frequent non-serious AEs which led to discontinuation
during the treatment period were diarrhoea (2.3% tegaserod v
0% placebo), abdominal pain (1.5% tegaserod v 0% placebo),
and nausea (1.2% tegaserod v 0% placebo). Headache as a rea-
son for discontinuation was reported by 1.2% and 0.4% of
patients in the tegaserod and placebo groups, respectively.
Laboratory and vital signs data were unremarkable.

DISCUSSION
This is the first large multicentre randomised controlled study
of IBS conducted in the Asia-Pacific region. The simplified
Rome II criteria were used to select patients for treatment and
this study demonstrates the usefulness of these criteria for
selecting patients for treatment outside of Europe and the
USA. The study employed less restrictive patient selection cri-
teria than those used in the study of Müller-Lissner and
colleagues,23 excluding only those with diarrhoea predomi-
nant IBS. An overall assessment of satisfactory relief response
was used as the primary end point.

These data demonstrate the therapeutic advantage of
tegaserod over placebo in this patient population. The degree
of relief afforded by tegaserod compared with placebo in this
Asia-Pacific IBS population study is in agreement with data
from a European population with IBS characterised by
abdominal pain, bloating, and constipation (46.3% of patients
taking tegaserod 6 mg twice daily were considered responders
compared with 34.5% of patients taking placebo).23 In a US
population, the response rates at week 4 for tegaserod and
placebo were 40.5% and 26.2%, respectively.24

The results show an advantage for tegaserod in patient
overall assessment of response. The use of overall satisfactory
relief from IBS symptoms as the primary end point is impor-
tant because of the wide and varied symptomatology of IBS,
and the varying importance that patients place on particular
symptoms.25 This helps to overcome the disadvantages of
symptom score systems, which measure the physical experi-
ence of individual symptom relief but do not address the
impact of this on global well being and do not capture the
importance of particular symptoms to the patient.

Increases in the number of patients who achieved satisfac-
tory relief from their IBS symptoms were observed in both
treatment groups, with the improvement being clinically
relevant and statistically significantly greater in the tegaserod
6 mg twice daily group than in the placebo group over both
weeks 1–4 and weeks 1–12. The therapeutic gain achieved over
placebo was observed as early as week 1 of the treatment
period, and was sustained during all 12 weeks of treatment; at
week 12, a clinically relevant therapeutic gain of 15.1% was
recorded. The overall satisfactory relief data were supported by
analysis of responder rates.

Patients included in this study reflected the sex mix associ-
ated with this disease, and presented the typical profile of IBS
symptoms (abdominal pain/discomfort, bloating, and altered
stool frequency and consistency). The 62 male patients (11.9%
of the study population) did not permit any conclusions to be
drawn on the efficacy of tegaserod in men.

Careful trial design is essential for ensuring the generation
of quality data in IBS studies.26–28 It has been argued that the
use of single assessment variables in previous trials has not
provided an accurate reflection of overall symptom improve-
ment, or that the use of global assessments have not allowed
the multiple symptoms of IBS to be captured. Through the use
of an overall assessment of satisfactory relief from IBS symp-
toms over the first four weeks and weeks 1–12 of treatment,
plus measurement of each IBS symptom over the 12 week
treatment period, this study has overcome the limitations of
previous studies.

A relatively high placebo response that showed a tendency
to rise during the treatment period was recorded in this study.
However, this is commonly observed in IBS clinical trials, and
the size of the response in the current study was comparable
with that reported in a meta-analysis of 25 IBS clinical trials
(47% (range 0–84%)).28 Such placebo responses, including
tendencies for the response to rise over 9–12 weeks, may
reflect the natural progression of a disease that can fluctuate
in severity over time or the influence of other factors such as
psychological influence on patients’ perceptions of relief.23 29

The safety data are particularly important. As IBS is not a
life threatening condition, the profound impact on quality of
life notwithstanding, treatments have to be much safer than
might be acceptable for other conditions. Several factors make
the IBS patient particularly vulnerable: the temptation to try
any new drug because of a lack of proven effective
medications; the instability of IBS symptoms; insufficient
understanding of the pathophysiology; and the psychological
issues associated with the condition.

In this Asia-Pacific study, the overall incidence of adverse
events was low. Headache was the most commonly reported
side effect, but this was not statistically significantly greater
with tegaserod (12.0%) than with placebo (11.1%). Headache
is a recognised extraintestinal symptom often reported by IBS
patients. Whorwell and colleagues30 observed that 31.0% of
IBS patients experienced headaches, significantly more than
the control group (7.0%), and more than the tegaserod treated
patients in this study. The only adverse event that was
assessed as drug related by the investigators and occurred sig-
nificantly more frequently in tegaserod than in placebo
treated patients during the treatment period was diarrhoea
(6.6% v 1.1%, respectively). Despite the fact that in this trial
treatment was not restricted to patients with constipation

Table 4 Number (%) of patients with the most
common adverse events during the treatment period
(whether or not drug related, >3%)

Adverse event Tegaserod (n (%)) Placebo (n (%))

Headache 31 (12.0) 29 (11.1)
Diarrhoea 26 (10.0) 8 (3.1)
Abdominal pain (not specified) 15 (5.8) 8 (3.1)
Upper respiratory tract infection 15 (5.8) 20 (7.7)
Nausea 11 (4.2) 9 (3.4)
Dizziness 10 (3.9) 9 (3.4)
Pyrexia 9 (3.5) 4 (1.5)
Nasopharyngitis 7 (2.7) 8 (3.1)
Abdominal distension 6 (2.3) 8 (3.1)
Abdominal pain, upper 6 (2.3) 11 (4.2)

Tegaserod and irritable bowel syndrome 675

www.gutjnl.com



predominant IBS, the 10.0% incidence of diarrhoea, regardless
of causality, as reported by tegaserod treated patients, is simi-
lar to that observed in Müller-Lissner’s study.23 The diarrhoea
experienced by patients from the Asia-Pacific region also
appeared to be mild as it led to discontinuation in only 2.3% of
patients. When tegaserod was given to IBS patients with diar-
rhoea, diarrhoea was also reported to be mild, with only 6% of
patients discontinuing treatment.31 No deaths occurred and
the incidence of SAEs was low overall and greater in the pla-
cebo group than in the tegaserod group. There was no evidence
to suggest any specific drug related safety issues in this patient
population. Tegaserod has been shown to be devoid of electro-
cardiographic effects.32

The results support the use of the 6 mg twice daily dose of
tegaserod as an effective, safe, and well tolerated dose for use
in the Asia-Pacific region in patients with IBS, whose main
bowel symptom is not diarrhoea. Tegaserod had a clinically
relevant early onset of effect that was sustained over the treat-
ment period.
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