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A Tegaserod is a serotonin (5-hydroxytryptamine; 5-

Abstract

HT) receptor partial agonist which has been investi-
gated for the treatment of irritable bowel syndrome
(IBS). Specifically, it binds with high affinity to hu-
man 5-HTreceptors, thereby stimulating the release
of neurotransmitters and the peristaltic refiexitro.

Small bowel transit (increased colonic filling over 6
hours) was accelerated in patients with constipation-
predominant irritable bowel syndrome (IBS) receiving
oral tegaserod 2mg twice daily for 1 week compared
with those receiving placebo. In addition, there was
a mean 20% increase of proximal colonic emptying
in these patients.

Oral tegaserod 2 (p < 0.05) or 6mg twice daily im-

proved symptoms of abdominal discomfort, bloating
and constipation (assessed using a Subjects’ Globg
Assessment Scale) compared with placebo in pati
ents with constipation-predominant IBS in a double-
blind, dose-ranging study.

The most frequent adverse events in patients with
constipation-predominant IBS receiving oral tega-
serod were transient diarrhoea and flatulence.

No clinically relevant changes in blood pressure, pulse
rate, QRS or Q7 interval were reported with tega-
serod doses of 25 to 100mg.

Indications

(SDZ HTF 919, HTF 9

Irritable bowel syndrome

Mechanism of action

Prokinetic

5-HT4 receptor partial agonist

Dosage and administration

Usual dosage in clinical trials
Route of administration

Frequency of administration

1-12mg twice daily
Oral

Twice daily

Pharmacokinetic profile (2-12mg twice daily)

Peak plasma concentration at

steady state

Time to peak plasma
concentration

Area under the plasma

0.7-5.6 pg/L

1.0-1.3h

2.4-20.4 ug/L * h

concentration-time curve at

steady state

Bioavailability

Apparent oral clearance

Terminal elimination half-life

Adverse events

Most frequent

11%
77 Lih
11h

Diarrhoea, flatulence
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NH hydrogen maleate] and acts as a partial agonist at
CH, the 5-HT, receptoié:
HT N/\/\/
H
_N 1. Pharmacodynamic Profile
CO,H
-0 | In Vitro and In Vivo Studiies

COZH « Tegaserod bound with high affinity to 5-HTe-
ceptors in sections of human brain tissue in a radio-
ligand binding study® The mean binding affinity

of tegaserod (pKd values) for human 5-HEcep-

tors was 7.74 compared with 7.23 for cisapride, 6.0

Irritable bowel syndrome (IBS) is a common dis- for metoclopramide and 7.16 for serotonin. The distri-

order in Western countrig¥.Symptoms, whichoc-  pution of tegaserod binding in human brain sections
cur in the absence of any detectable biochemical oyas similar to that observed with?fi]SB 207,710
structural changes, involve a complex of gastroin-(a 5-HT, receptor ligand). Specificity of tegaserod
testinal (Gl) changes including disturbed defecat-binding was confirmed autoradiographically by
ion, bloating and abdominal paifi¥] Althoughthe  displacement of 3]SB 207,710; this displace-
pathophysiology of IBS is not fully understood, it ment was similar to that observed with serotonin.

is suggested that dysregulation of intestinal motor, , Tegaserod 0.1 to 10mol/L and its glucuronide
sensory and CNS functions plays a key role; pa-metapolite 0.1 to 10@mol/L had no effect on the
tients with IBS frequently have enhanced visceral QT interval in isolated rabbit hearts; tegaserod 50
sensitivity and hyperalgesia®*®! pmol/L (500- to 1000-fold higher than therapeutic
Several neurotransmitters, including SUbStanCQ:oncentrations) increased the QT interval by 12%
P, calcitonin gene-related peptide (CGRP) and secompared with the baseline value (p < Ov@base-
rotonin (5-hydroxytryptamine; 5-HT), are reported line; n = 4)[11] In contrast, cisapride increased the
to be involved in the regulation of motility and pain QT interval by 13% at 0.umol/L and >70% at 50
in the Gl tract6] The presence of 5-HT receptors, umol/L. Alterations in the QT interval may cause
including subtypes 5-HiT 5-HT,, 5-HTz and 5-HT,, slower repolarisation and lead to cardiac arrhyth-
throughout the Gl tract and the high concentrationmias.

of serotonin in gut enterochromaffin cells suggests. Tegaserod increased the release of neurotrans-
that serotonin plays an important role in several phy-mittersin vitro from human jejunal segments and
siological functiond*®! Recent investigatiofs”!  stimulated the peristaltic refléX. Tegaserod 1
have shown that 5-HiFeceptors, which are also pre- pmol/L applied to the intestinal mucosa of isolated
sentin cardiovascular tissue, mediate the release gkjunal segments increased basal release of CGRP
other neurotransmitters (e.g. CGRP and substancby 348%, of substance P by 216% and of vaso-
P) in the Gl tract. In turn, these neurotransmittersactive intestinal peptide (VIP) by 191%.

are involved in the overall maintenance of gut mo- , |, animals, tegaserod reduced the firing rate of
tility and modulation of visceral nociceptive neural spinal rectal afferents following rectal distension
pathwayd® Thus, agonists acting at 5-HTecep-  in a dose-dependent maniit The effective dose
tors have the potential to alter Gl motility, modulate range with intravenous tegaserod was 0.3 to 1.2
visceral sensitivity and potentially improve sympt- mg/kg; half-maximal reduction in the firing rate
oms of IBS. Tegaserod, the focus of this profile, is anwas observed at a dose of 0.7 mg/kg. The reduction
indole carboxaldehyde derivative [3-(5-methoxy—1H—in firing rate was mediated via 5-HTeceptor stim-
indole—3-ylmethylene)-N—pentylcarbazimidamide ulation; furthermore, it was not secondary to mod-

&
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ifications of the mechanical properties (compliance)
of the rectal walf1?!

Healthy Volunteers and Patients with
Constipation-Predominant Irritable
Bowel Syndrome

« Inasmall double-blind trial, tegaserod 2mg twice
daily accelerated small bowel transit (increased co-
lonic filling at 6 hours; p = 0.015) and colonic transit
time compared with placebo in patients with con-
stipation-predominant IB83! Although the mean
colonic transit time (measured using radiopaque
markers) was similar in both treatment groups, there
was amean 20% increase in proximal colonic emp-
tying (measured scintigraphically) with tegaserod
compared with baseline values (p = 0.05; fig. 1).
In this study, 24 patients (mean baseline colonic
transit time of >40 hours) were randomised after a
1-week washout period to receive tegaserod or pla-
cebo for 1 week.

* In an exploratory pharmacodynamic study in
which colonic transit was prolonged by dietary
means, oral tegaserod 5mg twice daily significant-
ly (p < 0.05) shortened total colonic transit time in
11 healthy male volunteers given fibre supplemen-
tation!'4 Tegaserod 1 (n =12),5(n=11),25(n =
12) and 100mg (n =12) twice daily reduced median
total colonic transit time by 10, 22, 26 and 8 hours,
respectively, compared with 16 hours in those re-
ceiving placebo (n = 12). In this randomised double-
blind trial, total colonic transit time was assessed
atthe end of each of three 7-day intervention periods:
a self-selected diet; followed by a liquid formula
diet with fibre supplementation (FD); and then con-
current tegaserod with FD. It was suggested that
the lack of significant effect at lower (1mg) and

Mean colonic transit time (h)

t,,, proximal colonic emptying (h)

Colonic filling at 6 hours (%)
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twice daily
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Fig. 1. Effect of oral tegaserod 2mg twice daily for 1 week on small

h!gher (25 and ;I'Oomg) doses of teQaS'erOd _may n bowel transit and colonic transit time in patients with constipation-
dicate a blphaS|C dose-response re|at|0n3hlp toco predominant irritable bowel syndrome.ll?’] In this double-blind ran-

lonic transit time14]

domised study, 24 patients received tegaserod or placebo for 1

week following a 1-week washout period. At baseline and after 1
* In 24 healthy volunteers tegaserod 12mg redu- yeek of treatment, small bowel (colonic filling at 6 hours) and ty,

ced both the early [0.68s0.44 (fraction of fasting

proximal colonic emptying rate of solids were determined scinti-

volume); p< 0.05vs placebo] and late (0.70s graphically and mean colonic transit time was measured using

0.84; p< 0.05vs p|aceb0) postprandial decrease in radiopague markers. * p=0.05 vsbaseline; ** p = 0.015 vs placebo
colonic tone18] adjusted for baseline.

0 Adis International Limited. All rights reserved.
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* When compared with baseline, a single oral dosefor tegaserod 2, 6 and 12mg twice daily were 2.4,
of tegaserod 12mg significantly increased(p.05) 8.9 and 20.4ug/L - h .28l

colonic phasic motility in both fasting and fed . pgse-normalised AUCand Gy ssvalues indi-
healthy volunteers (12.3 and 12.8, respectively; Ncate that 2,6, and 12mg doses of fegaserod demon-

= 18); in contrast, placebo significantly increased sirate dose-proportionality and that there is no ac-
(p < 0.05) colonic phasic motility only in fed vol-  -,mulation of the drugel

unteers (11.8 and 12.6; n = B! Colonic phasic
motility was measured by mannometry and exp-
ressed as a motility index [MI = [a@mplitudex
number of contractions)].

« Mean times to reach maximum plasma concen-
tration of tegaserod over a 12-hour dosage period
at steady stateftyx s§ for 2, 6 and 12mg twice daily

oral doses were 1.1, 1.0 and 1.3 hours, respective-

Patients with Gastro-Oesophageal ly. (8]

Reflux Disease » Oral tegaserod 12mg had a mean absolute bio-

availability of 11%, a terminal elimination half-life

) Exposgre to c:esopha?ealbacid w das red;’;ed,wmbf 11 hours, an apparent oral clearance (clearance/
tegaserod 1 (p = 0.0&splacebo) and 4 mg/day in bioavailability) of 77 L/h, and an apparent volume

patients with gastro.—oesophageal reflux disét8e. of distribution at steady state of 36&Y7]
The percentage of time during the 3 hour postpran-
dial period when distal oesop_hageal pH exceeded pgatients with Liver and Renal Dysfunction

4 was 5, 8,13, 10 and 13% with tegaserod 1, 4, 12

and 24 mg/day and placebo, respectively. This re-> There were no significant changes in the phar-
duction in acid exposure was not due to changes irmacokinetic parameters {fa tmax and AUC) of
lower oesophageal sphincter pressure (LESp; meategaserod 12mg in patients with severe renal insuf-
sured by manometry); LESp values with tegaserodficiency requiring haemodialysi$! or in patients

1, 4, 12 and 24 mg/day and placebo were 13, 10with hepatic cirrhosi8” compared with healthy vol-
13, 13 and 14 mmHg, respectively. unteers.

2. Pharmacokinetic Profile 3. Therapeutic Trials

The pharmacokinetic properties of oral tegase-  The clinical efficacy of oral tegaserod was as-
rod have been investigated in healthy volunteers irsessed in patients with constipation-predominant
single-dosB7:18 and multiple-dosé®?! studies and  1BS in double blind, dose-escalatify (1 to 24
in patients with renal insufficiency requiring haem- mg/day; discontinued prematurely for administra-
odialysi$!9 or with hepatic cirrhosi3? in single  tive reasons) and a dose-ranging tHa#4 In the
dose, placebo-controlled studies. Volunteers receidose-ranging trial, patients received tegaserod 0.5,
ved tegaserod twice daily for 5 days in the multi- 2, 6 or 12 mg twice daily or placebo for 12 weeks.

ple-dose studife] The primary end-points measured were consider-
able or complete relief from baseline in overall symp-
Healthy Volunteers toms, abdominal discomfort (pain and bloating) and

) i constipationi?122241 These were assessed using a
* Maximum steady-state concentrations of tega-5_ngint ordinal Subject's Global Assessment (SGA)
serod in plasma (Gex,sy With 2, 6 and 12mg twice  gcale. The appropriateness of the SGA as a measure
daily doses were 0.7, 2.7 and J1§/L, respective-  qf efficacy was recently tested and validated versus
ly.[8] After single and multiple doses of the drug, giner subjective measures (diary score of symp-
Cmax values were similar (data not presented). toms and SF-36 subscaléd.
¢ Areas under the plasma concentration-time curves Tegaserod 2 (p < 0.05) or 6mg twice daily im-
over a 12-hour dosage period at steady state (AUC proved symptoms of abdominal discomfort, consti-

0 Adis International Limited. All rights reserved. Drugs 1999 Sep: 58 (3)
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pation and bloating in patients compared with pla- « In a dose-escalating study, tegaserod (mean dose
cebol?2.23]|n addition, tegaserod 2mg twice daily 15.5 mg/day) significantly reduced discomfort com-
reduced the number of days per month that patientpared with placebo at 20 weeks in 65 evaluable
had significant pain from 14.6 to 10 days (p < 0.05 patients (5&s24%; p = 0.05); it also improved the
vsplacebo). The clinical efficacy of tegaserod after SGA of overall symptoms (52s29%; p <0.1) and

12 weeks of treatment is shown in figure 2. constipation (57 and 33%; p < 0.&§! Increasing

« Tegaserod 0.5 and 2mg twice daily reduced thethe dose of tegaserod from 12 to 24 mg/kg did not

number of days per month with significant pain by enhance efficacy (data not provided).
4.4 and 4.6 days, respectively, compared with pla-
cebo (reduced by 2.3 days), decreased the number
of days per month with significant bloating by 3.3, « The incidence of transient diarrhoea in patients
4.9 and 2.4 days, and decreased the number of daygith constipation-predominant IBS receiving tega-
per month without bowel movement (median % serod 2, 6 and 12mg twice daily was 26.2, 30.7 and
change) by 29.8, 26.5 and 16.184, 26.5%, respectively, compared with 12.8% for those
receiving placebo (no data given for 0.5mg dd&e}!

The diarrhoea was transient and resolved spontan-

4. Tolerability

[ Tegaserod 1 mg/day

B Tegaserod 4 mg/day eously after a few days. Flatulence was also a com-
= Egzzz:gg 4 mg;gg mon, but less frequent, adverse event. The incid-
O Placebo . ence of nausea, abdominal pain and headache was

50 4 X reported to be similar to that with placebo.

» Tegaserod administered at dosages of 25, 50 and
_ 100mg twice daily for 14 days caused no clinically

relevant changes in blood pressure, pulse rate, QRS
| or QT interval in 24 healthy volunteef&!

30 ]
5. Tegaserod: Current Status

20 - Tegaserod is a 5-HiTreceptor partial agonist
that stimulates the peristaltic refl@xvitro and shor-
tens small bowel and colonic transit time in pati-
10 ents with constipation-predominant IBS. Tegaser-
od, which is in clinical development, effectively
improves Gl symptoms (including abdominal dis-

Considerable or complete symptom relief (% patients)

Overall Abdominal Constipation coqurt, ploatlng and'constlpanon) in patients with
Gl symptoms discomfort constipation-predominant IBS.
Fig. 2. Effects of oral tegaserod versus placebo on gastrointestinal References
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