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Background: Irritable bowel syndrome (IBS) is a com-
mon gastrointestinal disorder seen in primary care prac-
tice. The symptoms of IBS, including abdominal pain, dis-
comfort, and abnormal bowel function, may be modulated
by activity of the serotonin type 3 receptor (5-HT3). The
efficacy and tolerability of the 5-HT3 receptor antago-
nist alosetron hydrochloride in nonconstipated female
patients with IBS were evaluated in a double-blind, ran-
domized, placebo-controlled trial.

Methods: Patients received either 1 mg of alosetron hy-
drochloride (n=309) or placebo (n=317) twice daily for
12 weeks, followed by a 4-week posttreatment period.
Adequate relief of IBS pain and discomfort was the pri-
mary end point. Secondary end points included improve-
ments in urgency, stool frequency, stool consistency, in-
complete evacuation, and bloating.

Results: Seventy-one percent of patients were classified
as having diarrhea-predominant IBS. Forty-three percent
of alosetron-treated patients with diarrhea-predominant IBS

reported adequate relief for all 3 months compared with
26% of placebo-treated patients (P,.001; percentage point
difference=17; 95% confidence interval, 8.0-25.4). Im-
provement with alosetron compared with placebo was ob-
served by the end of the fourth week of treatment and per-
sisted throughout the remainder of treatment. Alosetron
significantly decreased urgency and stool frequency and
caused firmer stools within 1 week of starting treatment.
Effects were sustained throughout treatment and symp-
toms returned following treatment cessation. No signifi-
cant improvement in the percentage of days with sense of
incomplete evacuation or bloating was observed com-
paredwithplaceboduring the firstmonthof treatment.Con-
stipation was the most commonly reported adverse event.

Conclusion: Alosetron hydrochloride, 1 mg twice daily
for 12 weeks, is effective in relieving pain and some bowel-
related symptoms in diarrhea-predominant female pa-
tients with IBS.
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I RRITABLE BOWEL syndrome (IBS)
is one of the most common func-
tional gastrointestinal disorders
seen in primary care and gastro-
enterology practices.1,2 Irritable

bowel syndrome primarily affects wom-
en,3 with prevalence estimates of 14% to
24% of women in the United States and
Great Britain.4 It negatively affects pa-
tients’ daily activities and quality of life5-7

and contributes to significant increases in
health care resource utilization.5,8

The primary symptoms of IBS are re-
current abdominal pain and discomfort.9

Patients with IBS also experience abnor-
mal bowel function, which presents pri-
marily as diarrhea (diarrhea-predomi-
nant subtype), constipation (constipation-
predominant subtype), or alternation
between the 2 (alternating subtype). In ad-
dition, increased sense of urgency, bloat-
ing, and incomplete evacuation may be
present.

The serotonin type 3 (5-HT3) recep-
tor antagonists represent valuable thera-
peutic compounds for the treatment of IBS.
The 5-HT3 receptors have been identified
on sensory neurons of the gut and mediate
reflexes that control gastrointestinal motil-
ity and secretion, bowel function, and per-
ception of pain.10 In patients with IBS, 5-HT3

receptor antagonists increase colonic com-
pliance, slow colonic transit, and improve
stool consistency.11-15 Previous studies16,17

with the 5-HT3 receptor antagonist alos-
etron have shown that 1 mg twice daily is
the most effective dose in female patients
with IBS for improving IBS abdominal pain
and discomfort and urgency. A compari-
son study with the smooth muscle relax-
ant mebeverine hydrochloride showed that
alosetron provided greater relief of pain
and some IBS bowel abnormalities.18 The
efficacy of a 1-mg, twice-daily dose of alos-
etron hydrochloride in the treatment of IBS
has recently been confirmed.19

ORIGINAL INVESTIGATION
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appear in the acknowledgment
section at the end of the article.
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PATIENTS AND METHODS
PATIENTS

Female patients with IBS aged 18 years or older were eli-
gible for enrollment if their symptoms fulfilled the Rome I
criteria for IBS for at least 6 months.24 Patients underwent
a 2-week screening evaluation to confirm sufficient level
of pain and stool consistency before randomization. Insti-
tutional review boards at all sites approved the protocol,
and all patients provided written informed consent.

PatientswithIBSandadiarrhea-predominantbowelpat-
tern or a bowel pattern that alternated between diarrhea and
constipation(ie,alternators)wereenrolled inthisstudy.Since
noobjectivecriteriaexist forsubgroupingofIBSpatients,9 phy-
sicians were asked to assess patients according to predomi-
nant pattern of bowel function based on the patient’s disease
history. Physicians were provided with a guideline based on
the percentage of time the patient had experienced diarrhea
or constipation (if diarrhea or constipation was present for
$75% of the time, a patient’s IBS was active, then the patient
was classified as being diarrhea predominant or constipation
predominant, respectively; otherwise the patient was classi-
fiedasanalternator).Patientswithconstipation-predominant
IBS were excluded from the study.

Patients were excluded if they were pregnant, breast-
feeding, or not using approved methods of contraception
(if of child-bearing potential); if an unstable medical or other
gastrointestinal condition existed; if there was a major psy-
chiatric disorder or substance abuse within the previous 2
years; if an investigational drug was used within 30 days
of the screening phase; or if a prohibited concurrent medi-
cation (likely to interfere with gastrointestinal tract func-
tion or analgesia) was used within 7 days before entering
the screening phase.

STUDY DESIGN

Patients were randomized 1:1 to receive 12 weeks of oral
treatment with either matched (appearance and taste) pla-
cebo or alosetron hydrochloride, 1-mg tablets twice daily
taken before meals. Treatments were randomly assigned with
equal allocation to alosetron and placebo using a blocked
(block size of 4) randomization schedule generated from
Glaxo Wellcome’s Random Codes System. The treatment
phase was followed by a 4-week follow-up period. Labo-
ratory evaluations, menstrual records, and assessments of
fiber intake were collected at the 4- and 8-week treatment
visits and at the 12-week (or final treatment) visit.

DATA COLLECTION

During the screening, treatment, and follow-up periods, daily
and weekly symptom data were collected using an inter-
active telephone-based system previously described.25

Pain and bowel function data were collected during the
screening phase to ensure that patients had a suitable symp-
tom level at study entry. Severity of pain and discomfort was
assessed daily on a 5-point scale (0, none; 1, mild; 2, mod-
erate; 3, intense; and 4, severe). Average daily baseline pain
and discomfort scores during the 2-week screening period
were required to be between 1.0 and 3.3 (inclusive) for pa-
tients to enter the treatment phase. Stool consistency data were
monitored daily and scored as follows: 1, very hard; 2, hard;
3, formed; 4, loose; and 5, watery. Absence of stool was as-
signed a value of 0. During the screening period, average

daily stool consistency scores of 2.5 or higher were required
to exclude patients with hard stools and enroll patients whose
predominant bowel abnormality was diarrhea. Routine laxa-
tive treatment was not permitted during the screening, treat-
ment, or follow-up periods.

During the treatment and follow-up phases, patients
were asked once every 7 days if they had obtained ad-
equate relief of their IBS pain and discomfort during the
previous 7 days.22,23 Patients also recorded their IBS symp-
toms (pain severity, urgency, stool consistency, stool fre-
quency, bloating, and sense of incomplete evacuation) daily
during the treatment and follow-up phases.

Patients who experienced no bowel movements for 4
consecutive days were required to stop treatment for up
to 4 days. Patients were able to remain in the study and
resume treatment only if bowel movements returned within
the 4-day drug holiday.

STATISTICAL ANALYSIS

Theprimaryefficacyendpointwas theproportionofpatients
with adequate relief of IBS pain and discomfort on at least 2
weekspermonth(definedasamonthlyresponder).Thesample
sizewaschosenwith90%poweratthea=.05significancelevel
todetect a15–percentagepointdifferencebetween treatment
groups for the proportion of patients with adequate relief on
at least 2 weeks per month, assuming a 40% response in pa-
tients receiving placebo and a 55% response for patients re-
ceiving alosetron hydrochloride, 1 mg twice daily. Two hun-
dred forty-four patients per treatment group were necessary
to detect such a difference. Therefore, a target sample size of
300patientsper treatmentgroup(total targetof600patients)
was chosen to allow for a 20% dropout rate.

Efficacy analyses were by intention to treat and in-
cluded all patients randomized to study treatment; safety
analyses included all patients randomized to treatment ex-
cept those who did not take at least 1 dose of study treat-
ment. The handling of missing data was managed accord-
ing to the last observation carried forward (LOCF) principle,
whereby missing values were replaced with the last previ-
ous nonmissing value. The impact of this imputation scheme
on treatment differences for adequate relief was assessed.

Theproportionofpatientswithadequatereliefwascom-
paredbetweentreatmentgroupsusingaMantel-Haenszel test
stratified by clusters of centers.26 Centers were prospectively
grouped into 5 geographic “clusters” to avoid the loss of cen-
ters with small numbers of subjects in tests stratified by cen-
terortestsof treatment-by-center interaction.Therefore, treat-
ment-by-cluster interaction was assessed (using cluster as a
surrogate for center) via ordinal logistic regression using the
total number of months a patient was a monthly responder as
thedependentvariableandtreatment, cluster, and treatment-
by-cluster interaction terms as independent predictors in the
model.

Daily stool consistency scores and daily number of
bowel movements were averaged at baseline (for the 2-week
screening period) and for each week of the treatment and
follow-up phases. In addition, the percentage of days that
patients experienced a sense of urgency, incomplete evacu-
ation, and bloating was calculated at baseline and for the
same weekly intervals. Changes from baseline in the 2 treat-
ment groups were compared using the van Elteren test strati-
fied by clusters of centers.27

Closed testing procedures were used to address mul-
tiple significance testing in the analysis.28,29
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Because of the range of symptoms associated with
IBS, evaluating efficacy of treatments can be challeng-
ing.20,21 In previous studies with IBS patients, we have in-
troduced and validated the end point of adequate relief
of IBS pain and discomfort.22,23 Changes in adequate
relief correlate with changes in measures that are mean-
ingful to diarrhea-predominant patients with IBS:
improved pain severity scores, a greater percentage of
pain-free days, fewer days with urgency, and fewer and
firmer stools.22,23 Furthermore, the adequate relief end
point is responsive to treatment and the responses are
reproducible. Thus, adequate relief is a valid end point
for measuring improvement in multiple IBS-relevant
dimensions.

This randomized, placebo-controlled clinical trial
evaluated the efficacy and tolerability of alosetron in
nonconstipated women with IBS. The primary efficacy
measure was adequate relief of IBS pain and discom-
fort, with secondary efficacy measures of improved
urgency, stool frequency, stool consistency, bloating,
and incomplete evacuation. We have also assessed ef-
ficacy in the subset of patients with diarrhea-pre-
dominant IBS. This subset comprised 71% of the study
population.

RESULTS

STUDY POPULATION AND DEMOGRAPHICS

Six hundred twenty-six of 1417 patients screened were
randomized from 104 sites within the United States. Site
enrollment ranged from 1 to 19 patients per site and
averaged 6 patients per site. Seventy-one percent of
patients randomized were classified as having the
diarrhea-predominant form of IBS. A flowchart of

patients’ progression through the study is presented in
Figure 1. Screening failures resulted primarily from
failure to meet the entry criteria for pain and stool con-
sistency. Two hundred eighty patients had harder stools
than allowed, 175 patients had pain below the severity
criterion, and only 20 patients had pain exceeding the
severity criterion.

A total of 237 (77%) of 309 and 247 (78%) of 317
randomized patients in the alosetron and placebo
groups, respectively, completed the study. Seventy-two
patients prematurely discontinued treatment in the
alosetron group and 71 in the placebo-treated group.
Reasons for premature discontinuation from the study
are indicated in Figure 1.

General and IBS-specific characteristics for random-
ized patients were similar between treatment groups
(Table 1). Patients were predominantly white and in
their mid-40s.

ADEQUATE RELIEF OF PAIN AND DISCOMFORT

Forty-one percent of alosetron-treated patients in the
intention-to-treat population reported at least 2 weeks

1417 Patients Screened

791 Screening Failures
Screening Criteria Not Met (640)
Adverse Event (5)
Consent Withdrawn (102)
Failed to Return (19)
Other (25)

626 Randomized

309 to Alosetron 
Hydrochloride Group

72 Discontinued
Adverse Event (48)
Consent Withdrawn (6)
Lost to Follow-up (6)
Lack of Efficacy (7)
Other (5)

237 Completed

317 to Placebo Group

71 Discontinued
Adverse Event (21)
Consent Withdrawn (25)
Lost to Follow-up (11)
Lack of Efficacy (7)
Other (7)

246 Completed

Figure 1. Flowchart of patient progression through the study. Reasons for
screening failures and discontinuation from the study are indicated. One
patient in the placebo group withdrew from the study before receiving the
first dose and was not included in the safety analysis.

Table 1. Demographic and Baseline Characteristics
of Study Patients

Characteristics

Alosetron
Hydrochloride

Group
(n = 309)

Placebo
Group

(n = 317)

Age, mean ± SD, y 46.5 ± 13.4 45.3 ± 12.7
Ethnic origin, No. (%)

White 272 (88) 276 (87)
Black 17 (6) 29 (9)
Hispanic 19 (6) 10 (3)
Other 1 (,1) 2 (,1)

Childbearing potential, No. (%)
Sterile 108 (35) 103 (32)
Postmenopausal 104 (34) 104 (33)
Potentially able to conceive 97 (31) 110 (35)

Menstruation, No. (%)
Yes 130 (42) 131 (41)

Use of female sex hormones, No. (%)
Contraceptives 52 (17) 58 (18)
Replacement 105 (34) 105 (33)
None 152 (49) 154 (49)

Irritable bowel syndrome parameters,
mean ± SD

Pain severity* 1.93 ± 0.59 1.97 ± 0.61
Sense of urgency† 69.8 ± 25.2 69.3 ± 26.5
Stool consistency‡ 3.50 ± 0.54 3.58 ± 0.55
Stools per day 2.75 ± 1.54 2.71 ± 1.10
Sense of incomplete evacuation† 70.3 ± 28.2 72.6 ± 26.3
Bloating† 76.8 ± 28.6 76.6 ± 26.2

Irritable bowel syndrome subtypes,
No. (%)

Diarrhea predominant 224 (72) 222 (70)
Alternating 82 (27) 87 (27)
Constipation predominant 3 (,1) 8 (3)

*Pain severity scale: 0, none; 1, mild; 2, moderate; 3, intense; and
4, severe.

†Values represent the percentage of days with symptoms.
‡Stool consistency scale: 1, very hard; 2, hard; 3, formed; 4, loose; and

5, watery.
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per month with adequate relief (monthly responders)
for all 3 months compared with 26% of placebo-
treated patients, a percentage point difference of 15
(P,.001; 95% confidence interval [CI], 7.8-22.5).
Analysis of the impact of the LOCF imputation
scheme showed that less than 1.4% of the treatment
difference for adequate relief was attributable to the
LOCF approach.

There were no significant differences in alosetron
efficacy between diarrhea-predominant patients and al-
ternators; however, the magnitude of efficacy was nu-
merically greater in diarrhea-predominant patients. Since
diarrhea-predominant patients represented 71% of the

study population, efficacy, hereafter, will be described
for diarrhea-predominant patients only.

Forty-three percent of alosetron-treated diarrhea-
predominant patients and 26% of placebo-treated
patients were monthly responders for all 3 months of
treatment (treatment difference of 17 percentage
points; P,.001; 95% CI, 8.0-25.4). The proportion of
monthly responders at each month was also signifi-
cantly greater in the alosetron group compared with
the placebo group for diarrhea-predominant patients
(percentage point differences of 11, 15, and 19 for
months 1, 2, and 3, respectively; Table 2). There was
no evidence of differential treatment effects among
clusters of centers.

We further assessed weekly response rates to evalu-
ate onset and sustainability of the response. The percent-
age of diarrhea-predominant patients in the alosetron and
placebo groups with adequate relief of pain and discom-
fort reported each week is shown in Figure 2. Alos-
etron provided significantly greater adequate relief of
pain and discomfort than placebo. Significant benefit
was achieved by the fourth week of treatment (P,.001)
and was maintained throughout the remainder of treat-
ment. Symptoms rapidly returned following cessation of
treatment.

BOWEL FUNCTION

Alosetron also significantly decreased the percentage of
days with urgency and number of stools per day and
caused firmer stools compared with placebo. Figures 3,
4, and 5 show the effects of alosetron and placebo on
urgency, stool frequency, and stool consistency for
diarrhea-predominant patients, respectively. For each
symptom, significant improvement with alosetron com-
pared with placebo occurred during the first week of
treatment and was sustained throughout the 12 weeks
of treatment. At week 12, days with urgency was
decreased by 12.6 percentage points (95% CI, 6.1-19.1),
stool frequency was decreased by 0.5 stool per day
(95% CI, 0.3-0.7), and stool firmness was increased by
0.6 point (95% CI, 0.4-0.7; see the “Patients and Meth-
ods” section for scale) relative to placebo. Alosetron
had no significant effect on the percentage of days
diarrhea-predominant patients experienced a sense of
incomplete evacuation in the first month of treatment,
but did improve the percentage of days patients experi-
enced this symptom in months 2 (46.4% in the alos-
etron group vs 56.4% in the placebo group; P=.02) and
3 (45.0% vs 57.1%; P=.009). Alosetron did not signifi-
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Figure 2. Percentage of diarrhea-predominant patients with adequate relief
of irritable bowel syndrome pain and discomfort on a weekly basis during
treatment with alosetron hydrochloride, 1 mg, or placebo twice daily.
Asterisk indicates P,.05 compared with placebo; dagger, P,.001
compared with placebo.

70

60

50

40

30

20

10

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Week

Da
ys

 W
ith

 U
rg

en
cy

, %

Alosetron
Placebo

Treatment Follow-up

† †
† † † † † † † †

*

*

Figure 3. Percentage of days with urgency in diarrhea-predominant patients
with irritable bowel syndrome during treatment with alosetron hydrochloride,
1 mg, or placebo twice daily or during posttreatment follow-up. Asterisk
indicates P,.01 compared with placebo; dagger, P,.001 compared
with placebo.

Table 2. Proportion of Diarrhea-Predominant Patients With Adequate Relief During the 3 Months of Treatment

Month

Patients, % (95% Confidence Interval)

P
Alosetron Hydrochloride Group

(n = 224)
Placebo Group

(n = 222)
Treatment

Difference*

1 50 (43.5-56.5) 39 (32.8-45.6) 11 (35.0-47.9) ,.05
2 58 (51.4-61.4) 43 (36.7-49.8) 15 (5.2-23.5) ,.01
3 60 (53.9-66.7) 41 (35.0-47.9) 19 (9.7-27.9) ,.001

*Percentage point difference.

(REPRINTED) ARCH INTERN MED/ VOL 161, JULY 23, 2001 WWW.ARCHINTERNMED.COM
1736

©2001 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



cantly improve bloating at any time compared with pla-
cebo (data not shown).

SAFETY

Safety data were collected for all patients in the intention-
to-treat population who took at least 1 treatment dose.
One hundred eighteen (38%) of 309 patients in the alos-
etron group and 62 (20%) of 316 patients in the placebo
group had drug-related adverse events as assessed by the
study physicians (P,.001). Constipation was the most
commonly reported drug-related adverse event in the alos-
etron-treated group and occurred in 77 (25%) of 309 pa-
tients in the alosetron group compared with 15 (5%) of
316 patients in the placebo group. However, the per-
centage of alosetron-treated patients who reported ad-
equate relief at each week was similar whether or not con-
stipation was also reported. Constipation tended to occur
within the first month of therapy (median onset of 10
days following initiation of treatment and duration of 6
days). Of patients reporting constipation, 76% reported
only a single episode (laxatives were not permitted by
protocol). No other drug-related adverse event was re-
ported with a frequency greater than 5%, and, with the
exception of constipation, adverse event profiles be-
tween the alosetron-treated and placebo groups were simi-
lar. Incidence of serious adverse events were the same
(2%) in the alosetron and placebo groups.

Forty-eight patients (16%) in the alosetron treat-
ment group and 21 patients (7%) in the placebo group
withdrew from the study because of adverse events. The
adverse event associated with most of these withdraw-
als was constipation in alosetron-treated patients (32
[10%] of 309 of alosetron-treated patients withdrew be-
cause of constipation compared with 5 [2%] of 326 pa-
tients in the placebo group). Most patients (45/77) who
developed constipation remained in the study.

Laboratory values were not significantly affected by
alosetron treatment. No drug-related serious adverse
events or deaths were reported during treatment.

COMMENT

In this multicenter, randomized, double-blind, placebo-
controlled study, treatment with alosetron significantly
relieved abdominal pain and discomfort, decreased the
percentage of days with urgency, decreased stool fre-
quency, and produced firmer stools compared with pla-
cebo in women with diarrhea-predominant IBS. Benefi-
cial effects of alosetron on percentage of days with
incomplete evacuation were noted during the second and
third months of treatment. Alosetron exerted no effect
on bloating, and bloating may be of greater significance
to constipation-predominant patients.30 These results con-
firm those of a previous study,19 which showed that alos-
etron improved pain, urgency, stool frequency, and stool
consistency after 1 to 2 weeks of therapy in diarrhea-
predominant women with IBS.

Most patients with IBS who present to physicians in
Western countries are women,4 and a number of chronic
visceral pain syndromes are more prevalent in women com-
pared with men.31 The present study evaluated only women

with IBS, because preferential efficacy with alosetron has
been reported in these patients.17 Although the reasons for
sex-dependent responses are unknown, sex-based differ-
ences in blood-brain perfusion patterns during colorectal
distension have been noted in IBS patients,32 and sex-
based differences in motility and sensitivity to luminal dis-
tension have been observed in healthy volunteers.33-35 Pre-
liminary studies also show that the effect of alosetron on
colonic transit is significantly greater in women with di-
arrhea-predominant IBS than in men.36

Evaluating the therapeutic potential of new drugs
in IBS and other functional gastrointestinal disorders is
challenging because of the range and multiplicity of symp-
toms and the variable and often high placebo response
rates.20 Patients with IBS report that their lives are most
directly affected by IBS pain, discomfort, and altered bowel
function,37 although IBS affects a range of patient’s psy-
chological and social functioning.38,39 In a recent survey
of nonconstipated, female patients with IBS who partici-
pated in the present and previous phase 3 study,19 the
most bothersome symptoms reported were abdominal
pain and discomfort, urgency, and increased stool fre-
quency.40 As shown in the present study, alosetron treat-
ment significantly improved all 3 of these symptoms but
had no impact on bloating.

3

2

1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Week

No
. o

f S
to

ol
s 

pe
r D

ay

Alosetron
Placebo

Treatment Follow-up

*
* * * *

* * *
* * *

*

Figure 4. Stool frequency in diarrhea-predominant patients with irritable
bowel syndrome during treatment with alosetron hydrochloride, 1 mg,
or placebo daily during posttreatment follow-up. Asterisk indicates
P,.001 compared with placebo.
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Figure 5. Stool consistency in diarrhea-predominant patients with irritable
bowel syndrome during treatment with alosetron hydrochloride, 1 mg,
or placebo daily during posttreatment follow-up: 1, very hard; 2, hard;
3, formed; 4 , loose; and 5, watery. Asterisk indicates P,.001
compared with placebo.
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Assessing multiple symptoms and prospectively
choosing a primary outcome measure that allows clini-
cal efficacy to be based on patients’ integration of their
symptoms were recently endorsed by the Rome II
working group guidelines on functional gastrointesti-
nal disorders.41 Use of adequate relief of abdominal
pain and discomfort as the primary outcome measure
in the present study follows the Rome II guidelines,
since it provides a meaningful, patient-evaluated mea-

surement of clinical improvement in multiple symp-
toms of IBS.

Assessment of the clinical relevance of the alos-
etron treatment effect is complicated by the fact that
there is no “gold standard” to define “clinically impor-
tant.” Alosetron was observed to produce significant
improvement in adequate relief of pain and discomfort,
urgency, frequency, and stool consistency. The magni-
tude of improvement on each end point was similar and
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showed an advantage over placebo comparable to that
observed for other drugs acting in the gastrointestinal
tract, such as histamine receptor antagonists for gastric
ulcer.42

The specific mode of action by which alosetron
modulates IBS symptoms is not yet fully understood.
Antagonists to the 5-HT3 receptor have been reported
to slow colonic transit, increase colonic compliance,
and increase pain thresholds during colorectal dis-
tension.11-13,15,43-46 Using an intracolonic barostatically
controlled balloon, alosetron was found to increase
colonic compliance in diarrhea-predominant patients
with IBS without changing the pressure perception
threshold.12 Increases in compliance would be antici-
pated to allow distension of the lumen during passage
of a gas bolus without increased wall tension, thus
attenuating afferent impulse activation and reducing the
perception of visceral pain.

Receptors for 5-HT3 are present in both the periph-
eral and the central nervous system. Specifically, they have
been reported on the spinal and vagal innervation of the
gut, the spinal cord, and multiple areas in the brain, with
highest binding in the amygdala and hippocampus. The
amygdala and hippocampus are involved in sensation and
emotional or affective responses. Blockade of 5-HT3 re-
ceptors by alosetron may, therefore, modulate visceral
sensation and autonomic responses in IBS by altering the
encoding, transmission, and processing of sensory in-
formation at different levels of the brain-gut axis.10

As with any study, there are limitations in the pre-
sent trial. Only female patients were evaluated in the pre-
sent study, based on female preferential efficacy in an ear-
lier report.17 Although patients with continuous severe
pain were excluded from enrollment by imposition of an
upper pain cutoff of 3.3 (between intense and severe) dur-
ing the 2-week screening period, only 20 (1.4%) of 1417
patients were excluded from the study because of this cri-
terion. Patients who had severe pain on several days dur-
ing the screening period were not excluded by this cri-
terion. Many more patients (175 [12%] of 1417) were
excluded because of insufficient (ie, less than mild) pain,
and thus the randomized population generally was rep-
resentative of patients with moderate to severe IBS. As a
screening requirement, achieving a minimum stool con-
sistency score, rather than both a consistency and fre-
quency score, was required. Because there are no formal
objective criteria for constipation, imposition of entry cri-
teria for both stool frequency and consistency would have
been advantageous for excluding constipated patients dur-
ing the screening period.

Constipation was the most frequent drug-related ad-
verse event during alosetron treatment. Based on the in-
creased colonic transit time observed after treatment with
5-HT3 receptor antagonists,11,43,47 constipation is not an
unexpected consequence of alosetron treatment, espe-
cially since laxative use was not routinely permitted in
the present study. However, the percentage of alosetron-
treated patients who reported adequate relief at each
week was similar whether or not constipation was also
reported.

In summary, treatment with alosetron produced
relief of abdominal pain and discomfort, as well as im-

provements in some IBS-associated bowel function dis-
turbances, in women with diarrhea-predominant IBS.

Accepted for publication December 5, 2000.
From the Gastroenterology Research Unit, Mayo Clinic,

Rochester, Minn (Dr Camilleri); Rochester Institute for Di-
gestive Diseases and Science Inc, Rochester, NY (Dr Chey);
Division of Gastroenterology, University of California at Los
Angeles Medical Center (Dr Mayer); and Departments of Gas-
troenterology Clinical Development (Ms Northcutt and Drs
Dukes and Mangel) and Clinical Statistics (Ms Heath and
Mr McSorley), Glaxo Wellcome Inc, Research Triangle Park,
NC. Dr Camilleri has performed research that has been sup-
ported in part by Glaxo Wellcome Inc, has served as a con-
sultant to Glaxo Wellcome Inc, received honoraria, and tes-
tified before the Food and Drug Advisory Committee on the
mechanism of action of alosteron. Drs Chey and Mayer have
served as consultants to Glaxo Wellcome Inc and have per-
formed research that has been supported in part by Glaxo Well-
come Inc. Drs Dukes and Mangel, Mss Northcutt and Heath,
and Mr McSorley are employees of Glaxo Wellcome Inc.

Glaxo Wellcome Research and Development provided
support for this study.

Presented as an abstract at the 1999 American Col-
lege of Gastroenterology meeting, Phoenix, Ariz, Novem-
ber 16, 1999.

We thank the the investigators who participated in the
study, whose names are listed in a box on page 1738, and
Patrice C. Ferriola, PhD, Glaxo Wellcome Inc, for writing
and editing assistance.

Corresponding author and reprints: Allen M. Mangel,
MD, PhD, Glaxo Wellcome Inc, 5 Moore Dr, Research Tri-
angle Park, NC 27709.

REFERENCES

1. Everhart J, Renault P. Irritable bowel syndrome in office-based practice in the
United States. Gastroenterology. 1991;100:998-1003.

2. Russo MW, Gaynes BN, Drossman DA. A national survey of practice patterns of
gastroenterologists with comparison to the past two decades. J Clin Gastroen-
terol. 1999;29:339-343.

3. Talley NJ. Irritable bowel syndrome: definition, diagnosis and epidemiology. Bail-
lieres Best Pract Res Clin Gastroenterol. 1999;13:371-384.

4. Drossman DA, Whitehead WE, Camilleri M. Irritable bowel syndrome: a techni-
cal review for practice guideline development. Gastroenterology. 1997;112:2120-
2137.

5. Hahn BA, Yan S, Strassels S. Impact of irritable bowel syndrome on quality of
life and resource use in the United States and United Kingdom. Digestion. 1999;
60:77-81.

6. Patrick DL, Drossman DA, Frederick IO, DiCesare J, Puder KL. Quality of life in
persons with irritable bowel syndrome: development and validation of a new mea-
sure. Dig Dis Sci. 1998;43:400-411.

7. Whitehead WE, Burnett CK, Cook EW III, Taub E. Impact of irritable bowel syn-
drome on quality of life. Dig Dis Sci. 1996;41:2248-2253.

8. Wells NE, Hahn BA, Whorwell PJ. Clinical economics review: irritable bowel syn-
drome. Aliment Pharmacol Ther. 1997;11:1019-1030.

9. Thompson WG, Longstreth GF, Drossman DA, Heaton KW, Irvine EJ, Muller-
Lissner SA. Functional bowel disorders and functional abdominal pain. Gut. 1999;
45(suppl 2):II43-II47.

10. Gershon M. Roles played by 5-hydroxytryptamine in the physiology of the bowel.
Aliment Pharmacol Ther. 1999;13:15-30.

11. Prior A, Read NW. Reduction of rectal sensitivity and post-prandial motility by
granisetron, a 5 HT3-receptor antagonist, in patients with irritable bowel syn-
drome. Aliment Pharmacol Ther. 1993;7:175-180.

12. Delvaux M, Louvel D, Mamet JP, Campos-Oriola R, Frexinos J. Effect of alos-
etron on responses to colonic distension in patients with irritable bowel syn-
drome. Aliment Pharmacol Ther. 1998;12:849-855.

(REPRINTED) ARCH INTERN MED/ VOL 161, JULY 23, 2001 WWW.ARCHINTERNMED.COM
1739

©2001 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



13. Zighelboim J, Talley NJ, Phillips SF, Harmsen WS, Zinsmeister AR. Visceral per-
ception in irritable bowel syndrome: rectal and gastric responses to distension
and serotonin type 3 antagonism. Dig Dis Sci. 1995;40:819-827.

14. Maxton DG, Morris J, Whorwell PJ. Selective 5-hydroxytryptamine antagonism:
a role in irritable bowel syndrome and functional dyspepsia? Aliment Pharmacol
Ther. 1996;10:595-599.

15. Goldberg PA, Kamm MA, Setti-Carraro P, van der Sijp JR, Roth C. Modification
of visceral sensitivity and pain in irritable bowel syndrome by 5-HT3 antago-
nism (ondansetron). Digestion. 1996;57:478-483.

16. Bardhan K, Bodemar G, Geldof H, et al. A double-blind placebo-controlled study
to evaluate the efficacy of alosetron in the treatment of irritable bowel syn-
drome. Aliment Pharmacol Ther. 2000;14:23-34.

17. Camilleri M, Mayer E, Drossman D, et al. Improvement in pain and bowel func-
tion in female irritable bowel syndrome patients with alosetron, a 5-HT3-
receptor antagonist. Aliment Pharmacol Ther. 1999;13:1149-1151.

18. Jones R, Holtmann G, Rodrigo L, et al. Alosetron relieves pain and improves bowel
function compared with mebeverine in female nonconstipated irritable bowel syn-
drome patients. Aliment Pharmacol Ther. 1999;13:1419-1427.

19. Camilleri M, Northcutt AR, Kong S, Duke G, McSorley D, Mangel A. The efficacy
and safety of alosetron in female patients with irritable bowel syndrome: a ran-
domised, placebo controlled study. Lancet. 2000;355:1035-1040.

20. Klein K. Controlled treatment trials in the irritable bowel syndrome: a critique.
Gastroenterology. 1988;95:232-241.

21. Hawkey CJ. Irritable bowel syndrome clinical trial design: future needs. Am J
Med. 1999;107:98S-102S.

22. Mangel AW, Hahn BA, Heath AT, et al. Adequate relief as an endpoint in clinical
trials in irritable bowel syndrome. J Int Med Res. 1998;26:76-81.

23. Mangel AW, Northcutt AR, Kong S, McSorley D. Validation of adequate relief as
an endpoint in irritable bowel syndrome [abstract]. Gastroenterology. 1999;116:
A1035.

24. Thompson W, Creed F, Drossman D, Heaton K, Mazzacca G. Functional bowel
disorders and functional abdominal pain. Gastroenterol Int. 1992;5:75-91.

25. Harding JP, Hamm LR, Ehsanullah RS, et al. Use of a novel electronic data col-
lection system in multicenter studies of irritable bowel syndrome. Aliment Phar-
macol Ther. 1997;11:1073-1076.

26. Mantel N, Haenszel W. Statistical aspects of the analysis of data from retrospec-
tive studies of diseases. J Natl Cancer Inst. 1959;22:719-748.

27. Van Elteren P. On the combination of independent two sample tests of Wil-
coxon. Bull Int Stat Inst. 1960;37:351-361.

28. O’Brien P. Procedures for comparing samples with multiple endpoints. Biomet-
rics. 1984;40:1079-1087.

29. Lemacher W, Wassmer G, Reitmeir P. Procedures for two-sample comparisons
with multiple endpoints: controlling the experimentwise error rate. Biometrics.
1991;47:511-521.

30. Schmulson M, Lee OY, Chang L, Naliboff B, Mayer EA. Symptom differences in

moderate to severe IBS patients based on predominant bowel habit. Am J Gas-
troenterol. 1999;94:2929-2935.

31. Berkley K. Sex differences in pain. Behav Brain Sci. 1997;20:371-380.
32. Munakata J, Naliboff B, Chang L, Mandelkern S, Derbyshire S, Mayer E. Gender

differences in brain regions associated with subjective intensity ratings of vis-
ceral stimuli [abstract]. Gastroenterology. 1999;116:A1039.

33. Degen L, Phillips S. Variability of gastrointestinal transit in healthy women and
men. Gut. 1996;39:299-305.

34. Cook N, Sykes J, Davies G. Gender differences in bowel function. Digestion. 1998;
59:282.

35. Nguyen P, Lee SD, Castell DO. Evidence of gender differences in esophageal pain
threshold. Am J Gastroenterol. 1995;90:901-905.

36. Viramontes B, McKinzie S, Pardi D, Burton D, Thomforde G, Camilleri M. Alos-
etron retards small bowel and overall colonic transit in diarrhea-predominant
irritable bowel syndrome (D-IBS) [abstract]. Gastroenterology. 2000;118:
A848.

37. Hahn BA, Kirchdoerfer LJ, Fullerton S, Mayer E. Patient-perceived severity of ir-
ritable bowel syndrome in relation to symptoms, health resource utilization and
quality of life. Aliment Pharmacol Ther. 1997;11:553-559.

38. Whorwell PJ, McCallum M, Creed FH, Roberts CT. Non-colonic features of irri-
table bowel syndrome. Gut. 1986;27:37-40.

39. Whitehead WE. Psychosocial aspects of functional gastrointestinal disorders. Gas-
troenterol Clin North Am. 1996;25:21-34.

40. Northcutt A, Harding J, Kong S, et al. Urgency as an endpoint in IBS [abstract].
Gastroenterology. 1999;116:A1036.

41. Veldhuyzen van Zanten SJ, Talley NJ, Bytzer P, Klein KB, Whorwell PJ, Zins-
meister AR. Design of treatment trials for functional gastrointestinal disorders.
Gut. 1999;45(suppl 2):II69-II77.

42. Physicians’ Desk Reference. 54th ed. Montvale, NJ: Medical Economics Co Inc;
2000.

43. Houghton L, Foster J, Whorwell P. Alosetron, a 5-HT-3 receptor antagonist, de-
lays colonic transit in patients with IBS and healthy volunteers. Aliment Phar-
macol Ther. 2000;14:775-782.

44. Moss HE, Sanger GJ. The effects of granisetron, ICS 205-930 and ondansetron
on the visceral pain reflex induced by duodenal distension. Br J Pharmacol. 1990;
100:497-501.

45. Banner S, Sanger G. Differences between 5-HT3 receptor antagonists in modu-
lation of visceral hypersensitivity. Br J Pharmacol. 1995;114:558-567.

46. Miura M, Lawson DC, Clary EM, Mangel AW, Pappas TN. Central modulation of
rectal distension-induced blood pressure changes by alosetron, a 5-HT3 recep-
tor antagonist. Dig Dis Sci. 1999;44:20-24.

47. Gore S, Gilmore IT, Haigh CG, Brownless SM, Stockdale H, Morris AI. Colonic
transit in man is slowed by ondansetron (GR38032F), a selective 5-hydroxytryp-
tamine receptor (type 3) antagonist. Aliment Pharmacol Ther. 1990;4:139-
144.

(REPRINTED) ARCH INTERN MED/ VOL 161, JULY 23, 2001 WWW.ARCHINTERNMED.COM
1740

©2001 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023


