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SUMMARY

Background: Tegaserod is a 5-hydroxytryptamine-4

receptor partial agonist. Oral administration causes

gastrointestinal effects resulting in increased gastroin-

testinal motility and attenuation of visceral sensation.

Aim: To determine the long-term safety and tolerability

of tegaserod in patients suffering from irritable bowel

syndrome with constipation as the predominant symp-

tom of altered bowel habits.

Method: A multicentre, open-label study with flexible

dose titration of tegaserod in out-patients suffering from

constipation-predominant irritable bowel syndrome.

Results: A total of 579 patients with constipation-

predominant irritable bowel syndrome were treated

with tegaserod. Of these, 304 (53%) completed the trial.

The most common adverse events, classified as related

to tegaserod for any dose, were mild and transient

diarrhoea (10.1%), headache (8.3%), abdominal pain

(7.4%) and flatulence (5.5%). Forty serious adverse

events were reported in 25 patients (4.4% of patients)

leading to discontinuation in six patients. There was

one serious adverse event, acute abdominal pain,

classified as possibly related to tegaserod. There were

no consistent differences in adverse events between

patients previously exposed to tegaserod and those

treated de novo. No pattern-forming tegaserod-related

abnormalities in haematological and biochemical labo-

ratory tests, urinalysis, blood pressure, pulse rate or

electrocardiograms were found.

Conclusions: Tegaserod appears to be well tolerated in

the treatment of patients with constipation-predomi-

nant irritable bowel syndrome. The adverse event

profile, clinical laboratory evaluations, vital signs and

electrocardiogram recordings revealed no evidence of

any unexpected adverse events, and suggest that

treatment is safe over a 12-month period.

INTRODUCTION

Irritable bowel syndrome is a common, chronic, func-

tional gastrointestinal disorder. Its symptoms range

from mild abdominal discomfort to severe and intrac-

table abdominal pain and symptoms of bowel dysfunc-

tion, which exert profound effects on a person’s quality

of life. The condition is formally characterized by

chronic recurrent abdominal pain associated with

defecation, or a change in bowel habit with disordered

defecation and abdominal distension.1–3 The aetiology

of irritable bowel syndrome is poorly understood, but is

probably multifactorial, with alterations in gastrointes-

tinal motility, visceral perception and psychosocial
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factors all contributing to the overall spectrum of

symptoms.1, 3, 4 On the basis of their predominant

symptom, patients can be classified into three groups:

diarrhoea-predominant irritable bowel syndrome, con-

stipation-predominant irritable bowel syndrome or

irritable bowel syndrome with alternating bowel move-

ment. Until recently, there was no specific therapy

available for the treatment of irritable bowel syndrome

and physicians relied on the empirical treatment of

specific individual symptoms of the disorder.

Tegaserod, an aminoguanidine-indole compound, is a

selective partial agonist of 5-hydroxytryptamine-4

receptors. Activation of these receptors in the gastroin-

testinal tract triggers the peristaltic reflex and motor

activity.5, 6 Recent evidence suggests that 5-hydroxy-

tryptamine-4 receptors may play a role in the modula-

tion of visceral sensitivity and, accordingly, the potential

exists for a beneficial effect of tegaserod in altered

visceral perception.7 Clinical studies have shown that

tegaserod is effective in the therapy of patients with

constipation-predominant irritable bowel syndrome,

producing a normalization of bowel habits and relieving

abdominal discomfort ⁄pain and bloating.8, 9

The primary objective of the current investigation was

to determine the safety and tolerability of long-term

therapy with tegaserod in the treatment of patients

suffering from constipation-predominant irritable bowel

syndrome. The efficacy of long-term tegaserod therapy

in the treatment of constipation-predominant irritable

bowel syndrome was also evaluated by the subject’s

global assessment of changes in the severity of

gastrointestinal symptoms. The observed efficacy sug-

gested a beneficial response to tegaserod treatment

sustained for at least 1 year. However, as the study

was not placebo-controlled, and the placebo effect in

irritable bowel syndrome patients can be high and

long-lasting,10 efficacy results will not be presented in

this paper.

PATIENTS AND METHODS

Study population

The study population included male and non-pregnant

female out-patients, aged 18–70 years, suffering from

constipation-predominant irritable bowel syndrome as

defined by the Rome 1 criteria11 and by the responses to

a questionnaire adapted from Drossman et al.12, 13

Females of childbearing potential had to practice an

approved method of contraception and agree to contin-

ue doing so throughout the study period. All patients

had undergone appropriate endoscopic or radiological

examination to exclude other causes of gastrointestinal

symptoms and dysfunction, and all provided written

informed consent to participate in the study.

Patients were excluded if they had clinically relevant

diarrhoea as a component of the disorder or if they

suffered from other conditions which could affect

gastrointestinal motility. Patients were also excluded if

they had clinical evidence of significant cardiovascular,

respiratory, renal, hepatic, haematological, neurologi-

cal, or any other disease which may have interfered

with the successful completion of the study, or if they

were taking concomitant medications prohibited by the

protocol (including certain anti-arrhythmics, narcotics

and prokinetic agents).

Medication

In this open-label study, tegaserod was administered at

a dosage of 2 mg b.d. or 6 mg b.d. during the 12-month

active treatment period. One tablet was taken with

water 30–60 min before meals in the morning and in

the evening. During the first month, patients received

4 mg daily, and then either 4 mg or 12 mg daily during

the following months depending upon the therapeutic

effect assessed during the visits at months 1, 2, 4, 6, 8

and 10. A dose reduction from 12 mg to 4 mg daily was

allowed if the drug was poorly tolerated, but, once

reduced, a subsequent dose increase from 4 mg back up

to 12 mg daily was not permitted.

Rescue medication for the relief of severe, symptomatic

constipation was allowed and consisted of magnesium

sulphate, lactulose, sodium sulphate, sodium picosul-

fate, polyethylene glycol or bisacodyl suppository.

Patients who received inadequate relief overnight could

use other forms of laxatives (including enemas).

Patients using chronic stable doses of bulking agents

(e.g. psyllium seed extracts) could continue to use the

agent at the same dose throughout the study. The use of

anti-diarrhoeal medication, such as loperamide, was

allowed.

Visit schedule and assessments

The visit schedule for patients was designed as follows.

Upon signing the informed consent, patients under-

went physical examination, laboratory tests and other
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procedures in order to evaluate whether they satisfied

the inclusion ⁄ exclusion criteria. After completion of the

1-week screening period, qualifying patients were

randomized into the study. They were further moni-

tored (vital signs and physical examination, laboratory

tests, pregnancy screening and assessment of their

gastrointestinal symptoms) during office visits at

months 1, 2, 4, 6, 8, 10 and 12. An electrocardiogram

was recorded during the screening period and then

repeated at months 2, 6 and 12 of the study. Telephone

monitoring was conducted between the office visits at

months 3, 5, 7, 9 and 11 by collecting information

about gastrointestinal-related symptoms and recording

patients’ comments.

Safety assessments

Safety assessments involved the recording of all adverse

events, with their severity and relationship to the study

drug and influence on the course of the study, regular

monitoring of haematology, blood chemistry and uri-

nalysis, repeated pregnancy testing, regular recordings

of vital signs and electrocardiograms and the perfor-

mance of physical examinations. Electrocardiograms

from all the sites were interpreted centrally by an

independent expert.

An adverse event was defined as any adverse change

from the baseline condition which occurred during the

course of treatment, whether considered to be related to

the study medication or not. All adverse events were

further subdivided into mild (a symptom barely notice-

able to a subject; does not influence performance or

functioning), moderate (symptom of sufficient severity

to make subject uncomfortable; performance of daily

activities influenced) and severe. A severe adverse event

caused severe discomfort, possibly resulting in the

cessation of test drug therapy and requiring treatment

for the symptom.

A serious adverse event was any event which was fatal

or considered to be life-threatening, required or pro-

longed hospitalization, caused permanent disability, led

to cancer or congenital anomaly or resulted from study

drug overdose.

Essentially all safety events which the investigators

classified as serious were reported as such, even if the

event did not strictly fulfil the above criteria.

The haematology, biochemistry, urinalysis and preg-

nancy screening tests were performed by a central

laboratory.

Efficacy assessments

Efficacy was assessed in this clinical trial by recording

the subject’s global assessment of gastrointestinal

symptoms. Efficacy results are not given in this paper.

Statistical analyses

Data were collected from at least 300 patients during

1 year of treatment. Additional patients were enrolled

to compensate for dropouts. The main focus of this trial

was to obtain long-term safety information. Safety

analyses included summaries of the incidence of treat-

ment-emergent adverse events, vital signs, laboratory

data and electrocardiogram data.

RESULTS

Recruited and treated patients

A total of 601 patients were enrolled at 35 centres in

Canada, Finland, France, Germany, Italy, Netherlands,

Norway, UK and the USA. A total of 579 patients

entered the treatment phase of the study. The efficacy

and safety populations consisted of 567 patients (97.9%

of those who entered the treatment phase). Twelve

patients were excluded from the efficacy and safety

evaluation due to a lack of post-baseline assessment. A

total of 138 (24%) of the patients had received tegaserod

in previous trials. Withdrawals due to adverse events

occurred in a similar proportion in patients who had

previously received tegaserod and in those who were

receiving the drug for the first time. Discontinuations

due to a lack of efficacy were more common in the latter

group: 10 patients (7.2%) vs. 62 patients (14.1%).

Figure 1 summarizes the ultimate disposition of all the

patients screened for recruitment into the study.

Overall, 52.5% of the patients who received treatment

with the study drug completed the planned 12-month

treatment period.

Table 1 provides details of the background and demo-

graphic data of the patients on entry into the study.

Consistent with statistical data on long-standing

irritable bowel syndrome,14 as well as with other

studies of tegaserod in irritable bowel syndrome

patients,5 the study population was predominantly

composed of middle-aged, female Caucasians who had

a history of chronic constipation-predominant irritable

bowel syndrome.
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Dosage and patient exposure

In the majority of patients, the dose of tegaserod was

increased to 12 mg daily within the first 3 months of

therapy. Down-titrations were infrequent so that, at the

end of the 12-month study period, 82% of the patients

were receiving 12 mg of tegaserod daily. Patients were

exposed to tegaserod, 12 mg ⁄day, for a mean duration

of 209.7 ± 122.01 days (mean ± s.d.).

Safety

The most commonly reported adverse events during the

course of the investigation are summarized in Table 2.

Overall, the majority of adverse events were gastroin-

testinal disturbances, which affected 46% of the popu-

lation. The most common tegaserod-related adverse

events were mild and transient diarrhoea (10.1%),

headache (8.3%), abdominal pain (7.4%) and flatulence

(5.5%). When analysed separately for patients previ-

ously exposed to tegaserod and those treated de novo, the

above-mentioned adverse events were distributed

almost equally, with abdominal pain registered some-

what more frequently in tegaserod-naive patients (8.1%

vs. 5.1%). Nausea, dyspepsia and insomnia related to

tegaserod were equally reported by 1–3% of patients.

A total of 81 (14.3%) patients had severe adverse

events, among which the most common were abdominal

pain, headache, diarrhoea, constipation and flatulence.

No deaths occurred during the course of the study.

During the 12-month treatment period, 25 patients

(4.4%) experienced a total of 40 serious adverse events.

One 2-day episode of severe abdominal pain, reported

after 199 days of therapy with tegaserod 12 mg daily,

was considered to be possibly drug related. However,

the patient continued to participate in the study and

subsequently completed the full course of treatment.

Ten patients experienced more than one serious adverse

event during the course of the study. All remaining

serious adverse events were considered by investigators

as either unlikely to be related or not related to

treatment with the study drug. They included abdom-

inal pain in four patients (0.7%), chest pain and

cholelithiasis in two patients (0.4%) each, and back

pain, constipation, cystadenofibroma, depression, ovar-

ian cyst and pelvic adhesion in one patient (0.2%) each.

A total of 65 patients (11.2% of all patients, or 23.6%

of discontinued patients) terminated study participation

due to adverse events, six for serious adverse events.

Table 1. Demographic and baseline characteristics of the study

population

Parameter

All treated patients

(n ¼ 579)

Sex, n (%)

Male 56 (9.7)

Female 523 (90.3)

Age (years) (mean ± s.d.) 44.2 ± 12.4

Race, n (%)

Caucasian 538 (92.9)

Black 33 (5.7)

Asian ⁄Oriental 4 (0.7)

Others 4 (0.7)

Weight (kg) (mean ± s.d.) 68.6 ± 14.5

Median duration of symptoms (years) 6.4

Previously treated, n (%) 138 (23.8)

Figure 1. The study flow chart. � Includes 7 patients who

discontinued owing to pregnancy.
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Table 3 summarizes the adverse events which led to

the premature discontinuation of treatment with the

study medication in at least one patient in either dose

level group.

Adverse events affecting the gastrointestinal system

were those which most commonly led to the premature

discontinuation of therapy. Relatively few patients

discontinued therapy for any specific adverse event,

with discontinuations due to diarrhoea (3.5%) being the

most common reason. However, these cases were not

accompanied by dehydration or electrolyte imbalance,

and did not require hospitalization. There was practi-

cally no imbalance in gastrointestinal-related adverse

events causing discontinuation between subjects previ-

ously exposed to tegaserod and newly treated patients,

except for diarrhoea, which was somewhat more

frequent in the former group (5.1% vs. 3.0%).

Other reasons for patient discontinuation from the

study are presented in Table 4. They include a lack of

efficacy, withdrawal of consent, failure to return to the

clinical office for continued participation, etc. De novo-

treated patients were discontinued from the study more

Table 2. Most commonly reported adverse events

Adverse event

n (%)* all tegaserod-treated patients n (%)* possibly related to tegaserod�

All

(n ¼ 567)

Previous

tegaserod

exposure (n ¼ 137)

No previous

tegaserod

exposure (n ¼ 430)

All

(n ¼ 567)

Previous

tegaserod

exposure (n ¼ 137)

No previous

tegaserod

exposure (n ¼ 430)

Abdominal pain 97 (17.1) 19 (13.9) 78 (18.1) 42 (7.4) 7 (5.1) 35 (8.1)

Back pain 49 (8.6) 15 (11.0) 34 (7.9) 3 (0.5) 1 (0.7) 2 (0.5)

Diarrhoea 83 (14.6) 21 (15.3) 62 (14.4) 57 (10.1) 17 (12.4) 40 (9.3)

Dyspepsia 41 (7.2) 9 (6.6) 32 (7.4) 12 (2.1) 4 (2.9) 8 (1.9)

Flatulence 43 (7.6) 9 (6.6) 34 (7.9) 31 (5.5) 7 (5.1) 24 (5.6)

Headache 167 (29.5) 35 (25.6) 132 (30.7) 47 (8.3) 8 (5.8) 39 (9.1)

Influenza-like

symptoms 34 (6.0) 6 (4.4) 28 (6.5) 1 (0.2) 0 (0.0) 1 (0.2)

Insomnia 29 (5.1) 5 (3.7) 24 (5.6) 8 (1.4) 0 (0.0) 8 (1.9)

Nausea 46 (8.1) 10 (7.3) 36 (8.4) 19 (3.4) 5 (3.7) 14 (3.3)

Pharyngitis 30 (5.3) 7 (5.1) 23 (5.4) 1 (0.2) 0 (0.0) 1 (0.2)

Rhinitis 39 (6.9) 14 (10.2) 25 (5.8) 0 (0.0) 0 (0.0) 0 (0.0)

Sinusitis 47 (8.3) 13 (9.5) 34 (7.9) 0 (0.0) 0 (0.0) 0 (0.0)

Upper respiratory

tract infection 92 (16.2) 18 (13.1) 74 (17.2) 3 (0.5) 0 (0.0) 3 (0.7)

* Events with frequency >5% for any of the groups.

� Events included were, in the opinion of the investigator, possibly, probably or definitely related to tegaserod use.

Table 3. Adverse events leading to prema-

ture discontinuation of tegaserod therapy

Adverse event

n (%) all tegaserod-treated patients*

All patients

(n ¼ 567)

Previous tegaserod

exposure (n ¼ 137)

No previous tegaserod

exposure (n ¼ 430)

Diarrhoea 20 (3.5) 7 (5.1) 13 (3.0)

Abdominal pain 16 (2.8) 3 (2.2) 13 (3.0)

Flatulence 15 (2.6) 3 (2.2) 12 (2.8)

Headache 6 (1.1) 0 (0.0) 6 (1.4)

Nausea 5 (0.9) 1 (0.7) 4 (0.9)

Constipation 3 (0.5) 0 (0.0) 3 (0.7)

Alopecia 2 (0.4) 0 (0.0) 2 (0.5)

Back pain 2 (0.4) 1 (0.7) 1 (0.2)

Dizziness 2 (0.4) 0 (0.0) 2 (0.5)

Dyspepsia 2 (0.4) 1 (0.7) 1 (0.2)

* Events displayed by frequency with incidence in two or more patients in the first column.
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frequently due to a lack of efficacy (27.7% vs. 19.6%)

and protocol violations (8.0% vs. 0.0%), mostly for the

use of exclusionary concomitant medications, as com-

pared to patients previously treated with tegaserod. The

latter group had more discontinuations due to with-

drawal of consent (33.3% vs. 19.6%).

In the patient population of the study, repeated

laboratory evaluations made during the course of the

12-month period of therapy showed a number of

abnormalities which could be classified as clinically

notable. In general, such abnormalities were isolated

fluctuations which were asymptomatic and which were

unconfirmed at later evaluations. In some cases, they

reflected the presence of other medical conditions, such

as diabetes mellitus, which were present before entry

into the trial and which remained stable during the

study period. One patient was prematurely withdrawn

on day 40 of the study during treatment with tegaserod

12 mg daily because of worsening of a pre-existing

eosinophilia which was considered to be possible

evidence of an allergy. The results of the other

laboratory evaluations of blood and urine performed

during the course of the study were generally unre-

markable and failed to reveal any specific pattern of

abnormalities during prolonged administration of the

study drug.

Blood pressure ⁄pulse data revealed a small number of

patients in whom blood pressure fell within clini-

cally notable ranges (for systolic blood pressure,

either £ 90 + decrease ‡20 or <75 mmHg; for

diastolic blood pressure, either £ 50 + decrease ‡15

or <40 mmHg). Treatment-emergent, lowered, sitting

systolic and diastolic blood pressure was registered in 10

(1.8%) and seven (1.2%) patients, respectively. How-

ever, with the exception of patients in whom blood

pressure elevations were considered to represent

previously undiagnosed essential hypertension and

one known hypertensive patient who experienced an

episode of severe hypertension reported as a serious

adverse event (considered to be unrelated to therapy),

none of the blood pressure fluctuations was considered

to be clinically relevant and none of the abnormalities

was considered to be related to therapy. None of the

changes in pulse rate (two patients, 0.4%) or body

weight observed during the study was considered to be

clinically relevant.

Electrocardiogram recordings made during the course

of the investigation failed to show any clinically

relevant new or worsening abnormalities. There was

no consistent effect of the study drug on the duration of

various electrocardiogram intervals and, in particular,

no clinically relevant prolongations of the QTc interval

were observed.

DISCUSSION

Because of the chronic nature of their disease, patients

suffering from irritable bowel syndrome, who require

treatment with pharmaceutical agents, will often use

them over a prolonged period. Thus, long-term safety is

always of major concern when a drug is intended for the

treatment of patients with a chronic episodic disease

such as constipation-predominant irritable bowel syn-

drome. The current open-label study was primarily

designed to evaluate the safety of 12 months of therapy

with tegaserod. This is one of the largest and longest

clinical trials of any pharmacological agent recom-

mended for treating irritable bowel syndrome. The

typical length of a clinical study evaluating the safety

and efficacy of modern pharmaceuticals in irritable

bowel syndrome patients is 1–3 months.15–18 In the

available peer-reviewed literature (Medline search),

we found only one study in which the treatment

phase lasted for 6 months,19 and another one with a

Reason for

discontinuation

All patients

entering the

study treatment

phase, n (%)

Previous

tegaserod

exposure,

n (%)

No previous

tegaserod

exposure,

n (%)

Total patients discontinued 275 (100.0) 51 (100.0) 224 (100.0)

Lack of efficacy 72 (26.2) 10 (19.6) 62 (27.7)

Adverse event 65 (23.6) 11 (21.6) 54 (24.1)

Withdrawal of consent 61 (22.2) 17 (33.3) 44 (19.6)

Failed to return 49 (17.8) 9 (17.6) 40 (17.9)

Protocol violation 18 (6.5) 0 (0.0) 18 (8.0)

Other 10 (3.6) 4 (7.8) 6 (2.7)

Table 4. Reasons for discontinuation from

the study
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treatment period of 1 year,20 both dealing with less

than 50 patients per study. A preliminary report of

another 1-year study of 714 female patients with

irritable bowel syndrome has been published recently.10

Our data from a total of 579 patients suffering from

constipation-predominant irritable bowel syndrome,

treated with tegaserod at doses of either 4 mg or

12 mg daily for up to 12 months, show that the drug is

well tolerated. Considering the length of the study, the

overall frequency of reported adverse events is quite

low, especially in terms of serious adverse events.

The results from repeated clinical laboratory evalua-

tions, blood pressure, pulse and electrocardiogram

recordings made during the study period presented no

evidence of any unexpected adverse events and provided

no evidence that treatment with the study drug may be

unsafe. The electrocardiogram control was especially

important as the gastro-prokinetic agent, cisapride, was

found to cause adverse events by lengthening QT

intervals.21, 22 This effect has been explained by the

experimental finding that cisapride directly inhibits the

delayed rectifier potassium current in cardiac ventric-

ular myocytes.23 Tegaserod did not show such an effect

in animal experiments,22 nor did it produce any

significant increase of the QT segment in the electro-

cardiograms of the patients in the current study.

Cardiological safety of tegaserod is supported by the

analysis of more than 10 000 electrocardiograms from

various clinical studies.5

The comparatively high dropout numbers by the end

of the study are not surprising and can be explained by

several psychological and pathophysiological factors,

such as the cyclic nature of chronic constipation-

predominant irritable bowel syndrome, the difficulty

for non-retired people with busy lifestyles to keep

medical office appointments for a study during a whole

year, the known tendency for subjects to stop study

participation in the case of either an improved or

worsening condition, etc. The early dropout rate in this

study of 15% after 3 months of therapy is consistent

with that observed in other short-term clinical trials in

irritable bowel syndrome patients, reported at 16–

24%.15–18 The insufficient numbers of long-term trials

of patients suffering from irritable bowel syndrome

make it impossible to compare the discontinuation rates

at the later stages of the study.

Overall, the results of this study show that tegaserod,

within the range of doses studied (4–12 mg daily), is

well tolerated by constipation-predominant irritable

bowel syndrome patients during a 12-month period.

Previous exposure to tegaserod does not result in an

imbalanced frequency of adverse events compared to

tegaserod-naive patients.
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