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Abstract

Background & Aims: Some patients with defecatory disorders (DD) have high anal pressures 

that may impede rectal evacuation. Αlpha-1 adrenoreceptors mediate as much as 50% of anal 

resting pressure in humans. We performed a randomized, placebo-controlled study of the effects of 

alfuzosin, an alpha1-adrenergic receptor antagonist, on anal pressures alone in healthy women and 

also on bowel symptoms in women with DD.

Methods: In a double-blind study performed from March 2013 through March 2017, anal 

pressures were evaluated before and after 36 women with DD (constipation for at least 1 year) and 

36 healthy women (controls) were randomly assigned (1:1) to groups given oral alfuzosin (2.5 mg 

immediate release) or placebo. Thereafter, patients were randomly assigned (1:1) to groups given 

oral alfuzosin (10 mg extended release) or placebo each day for 2 weeks. Participants kept daily 

diaries of bowel symptoms for 2 weeks before (baseline) and during administration of the test 

articles (treatment). Weekly questionnaires recorded the overall severity of constipation symptoms, 

bloating, abdominal pain, nausea, and vomiting; overall satisfaction with treatment of constipation 

was evaluated at weeks 2 and 4. The primary endpoint was the change in the number of 

spontaneous (SBMs) and complete SBMs (CSBMs) between the treatment and baseline periods. 

We evaluated relationships between stool form, passage, and complete evacuation.

Results: Alfuzosin reduced anal resting pressure by 32 ± 3 mmHg vs 16 ± 3 mmHg for placebo 

(P=.0001) and anal pressure during evacuation by 26 ± 3 mmHg vs 16 ± 3 mmHg for placebo, 
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(P=.03). However alfuzosin did not significantly increase the rectoanal gradient, SBMs or CSBMs 

compared with placebo. Both formulations of alfuzosin were well tolerated. Hard stools and the 

ease of passage during defecation accounted for 72% and 76% of the variance in the satisfaction 

after defecation, respectively, during baseline and treatment periods.

Conclusion: In a randomized trial, alfuzosin reduced anal pressure at rest and during simulated 

evacuation in healthy and constipated women, compared with placebo, but did not improve bowel 

symptoms in constipated women. This could be because the drug does not improve stool form or 

dyssynergia, which also contribute to DD. ClinicalTrials.gov number, NCT 01834729
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INTRODUCTION

A substantial proportion of constipated patients have defecatory disorders (DD),1 which are 

caused by inadequate rectal propulsive forces and/or impaired anal relaxation during 

defecation 2 and should be treated with pelvic floor biofeedback therapy.2 However, a 

Cochrane review suggested that more evidence is required to support the efficacy of 

biofeedback therapy for DD.3 Biofeedback therapy is not widely available or universally 

covered by insurance programs. Aside from measures to aid evacuation (e.g., enemas and 

suppositories), there are no effective therapeutic options for DD; sacral nerve stimulation 

and pelvic floor botulinum toxin injection are ineffective.4 Hence, additional options are 

necessary.5

Pelvic floor biofeedback therapy addresses somatic dysfunctions in DD (i.e., impaired 

volitional development of rectal propulsive forces and/or pelvic floor relaxation).6–8 

However, normal defecation also entails visceral processes such as colonic high amplitude 

propagated contractions, rectal sensation, and relaxation of the internal anal sphincter.6, 7 

Some patients with DD have visceral dysfunctions, including diminished propagated colonic 

motor sequences, reduced rectal sensation, and high anal resting pressure, which is 

predominantly maintained by the internal anal sphincter.9, 10 Even after adjusting for outlet 

obstruction and slow colon transit, high anal resting pressure is the only independent 

predictor of healthcare utilization in patients with DD.11 It is conceivable that high anal 

pressures impede rectal evacuation, particularly in patients with reduced anal relaxation 

during defecation.

In humans, monkeys, and dogs, the internal sphincter is functionally innervated by 

sympathetic motor nerves.6 The sympathetic nervous system maintains up to 50% of anal 

resting pressure in humans.12 Sympathetic stimulation doubled spontaneous contraction in 

the monkey internal anal sphincter.13 Similar to the bladder outlet,14 it is conceivable that 

α1-adrenoreceptors exert sympathetic tone on the internal anal sphincter. Indeed, a small 

study observed that the α1-antagonist indoramin reduced anal resting pressure by 30% in 

patients with anal fissures.15 In primates, α1-adrenoreceptors also relax the rectum (personal 

communication, Dr. Kathleen Keef). Hence, α1-antagonists may also increase rectal 

contractility and thereby facilitate defecation.
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Alfuzosin is an α1-adrenoreceptor antagonist that is approved for treating impaired voiding. 

Our hypotheses were that alfuzosin will reduce anal pressure at rest and during evacuation, 

and also increase the rectoanal gradient during evacuation in healthy women and women 

with DD and improve bowel symptoms in women with DD.

METHODS

Study Design

This was a double-blind, randomized, placebo-controlled, parallel-group study conducted at 

Mayo Clinic in the United States. This study was approved by the Institutional Review 

Board at Mayo Clinic, registered on ClinicalTrials.gov (NCT 01834729), and conducted 

between March 2013 and March 2017. All authors had access to the study data, reviewed, 

and approved the final manuscript. At baseline (Part A), anal pressures were recorded before 

and after randomization to alfuzosin or placebo, on the same day, in all participants. 

Thereafter, in Part B, bowel habits were recorded before (2 weeks) and during (2 weeks) 

randomized treatment with placebo or alfuzosin in constipated patients. The randomization 

to alfuzosin or placebo in Part B was balanced based on randomization in Part A.

Participants

Thirty-eight healthy women (age 41 ± 3y, BMI 26 ± 1 kg/m2, Mean ± SEM) and 36 women 

(age 40 ± 2y, BMI 26 ± 1 kg/m2) with constipation for 1 year or longer participated in this 

study. The healthy women did not have a functional bowel disorder, anxiety or depression 

evaluated with a questionnaire.16 The patients had symptoms of chronic constipation or 

constipation-predominant IBS,17 a digital rectal examination, and anorectal tests, performed 

in the clinical practice, suggestive of a DD.18, 19 The key exclusion criteria were: pregnancy, 

clinical evidence of significant systemic disease, symptomatic orthostatic hypotension, 

medications that substantially alter GI transit, except as permitted as rescue agents, 

prolonged Q-Tc interval (500 msec or longer) on an electrocardiogram, renal insufficiency, 

rectal inflammation or cancer, and a history of pelvic radiation, rectosigmoid surgery or 

inflammatory bowel disease. During the baseline and treatment periods, the use of rescue 

medications (bisacodyl tablet or suppository or Fleet’s enema rectally) was permitted when 

72 h or longer had passed since the patient’s previous BM. Fiber supplements were 

continued during the trial.

Anorectal Manometry

After administering 2 sodium phosphate enemas (Fleets®, C.B. Fleet, Lynchburg, VA), 

rectal and anal pressures were measured, at rest, during squeeze, and simulated evacuation 

with high-resolution anorectal manometry (Medtronic Inc, Los Angeles, CA) before and 

after alfuzosin.20, 21 Pressures were interpreted by comparison to the 10th-90th percentile 

values from a database of 75 healthy women who had a seated balloon expulsion time less 

than 61 seconds (Supplementary Methods).

Other Anorectal Tests

When clinically necessary, other anorectal tests were performed using established 

techniques. The findings suggested an evacuation disorder in 11 of 12 patients who had a 

Chakraborty et al. Page 3

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2020 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov/


MR proctogram, 13 of 15 who had a barium proctogram, and 13 of 14 who had anal 

sphincter surface electromyography (EMG) (Supplementary Material).18, 22

Alfuzosin

The α1 adrenergic antagonist alfuzosin is 144-fold more selective for the prostate than 

vascular tissue, rarely causes orthostatic hypotension, and barely penetrates the blood-brain 

barrier.14, 23 The Part A study used an immediate release formulation of alfuzosin (2.5 mg, 

Xatral™, Sanofi-Aventis), which is not available in the United States and was imported from 

the United Kingdom. This formulation has a mean bioavailability of 64%, a tmax of 1.0 – 1.5 

hours, and a terminal thalf of 3–5 hours.14, 23 The post-drug manometry was repeated 1.5 

hours after the drug was given. Part B used the extended release formulation of alfuzosin (10 

mg, Uroxatral™, Sanofi-Aventis, Bridgewater, NJ). Alfuzosin was administered under an 

investigator-initiated IND (117098) from the FDA.

Paper-Based Efficacy Assessments and Endpoints

A daily diary recorded the time of each BM, its form (7-point Bristol Stool Form Scale 

(BSFS); 1=“hard lumps” to 7=“watery”), whether the BM was associated with satisfaction 

after defecation (yes/no); the ease of passage (i.e., 1 - “manual disimpaction”, 2 -“enema 

needed”, 3 - “straining needed”, 4 - “normal”, 5 - “urgent without pain”, 6 - “urgent with 

pain”, 7 - “incontinence”); and use of rescue medications. Daily patient reports also included 

the severity of most severe and overall average abdominal pain recorded on a scale ranging 

from 0, “none” to 6, “very severe”. Weekly questionnaires recorded the overall severity of 

constipation symptoms in the past week and the worst bloating, abdominal pain, nausea, and 

vomiting in the last 24 hours, all scored from 0 (“None “) to 6 (“Very Severe”). The overall 

satisfaction with treatment of constipation was evaluated at the end of the pre-drug and 

treatment periods, i.e., at 2 and 4 weeks respectively.

Primary endpoints—For Part A, the primary efficacy endpoint was the change in anal 

resting pressure for alfuzosin compared to placebo. The secondary endpoints were the 

change in anal pressure and rectoanal gradient during evacuation for alfuzosin versus 

placebo.

For Part B, the primary efficacy endpoints were the change in the number of spontaneous 

bowel movements (SBMs) and complete spontaneous bowel movements (CSBMs) between 

treatment and baseline periods, averaged over 2 weeks each. A bowel movement was 

considered spontaneous if no laxative, enema or suppository was taken in the preceding 24 

hours. SBMs that were associated with a sensation of complete bowel emptying were 

CSBMs.

Pre-specified secondary endpoints were (i) stool form, ease of passage, satisfaction after 

defecation, abdominal pain severity recorded with daily diaries, (ii) overall relief and 

severity of constipation recorded on weekly diaries, and (iii) global patient reported 

outcomes measured at 2 and 4 weeks. Bowel movements that occurred within 24 h after 

rescue medications were excluded from the efficacy endpoints.
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Statistical Analysis

An EXCEL spreadsheet of treatment assignments (balanced on age, hysterectomy and BMI 

using a block size of 4), was generated by computer and sent to the research pharmacy. 

Study personnel were blinded until the study was completed. Drug effects on anal pressures 

in healthy and constipated women and separately between healthy and constipated women 

were analyzed with paired parametric or non-parametric tests as appropriate. Comparisons 

between parameters were evaluated with Spearman’s correlation coefficients.

Bowel diary data were first averaged per day and then separately for baseline (weeks 1 and 

2) and treatment (weeks 3 and 4) periods. Treatment groups were compared using analysis 

of covariance (ANCOVA) with the corresponding baseline (run-in) value as the covariate. 

Data were analyzed per intent-to-treat analysis using all subjects randomized. Missing 

values were imputed using the corresponding overall mean in all subjects with non-missing 

data, and an adjustment in the ANCOVA error degrees of freedom (i.e., subtracting one df 

for each missing value imputed) to obtain an appropriate error residual variance.

Among patients with DD, the relationships among various bowel symptoms is poorly 

understood. Hence, as secondary analyses, logistic regression models with repeated 

measures (to account for multiple observations within subject) evaluated the factors (i.e., 

stool form and passage) contributing to a sense of complete evacuation, separately for the 2 

week baseline and treatment periods. All analyses used SAS® software (version 9.3, Cary 

NC).

Sample size assessment

The coefficient of variation in anal resting pressure in healthy women and patients with DD 

was respectively 20% and 11% (unpublished data). Part A had 80% power to detect a 

treatment effect size on of approximately 15–20% in healthy women and DD using a two 

sample t-test with a two-sided alpha level of 0.05. For part B, differences between treatment 

groups of ~4 stools per week, differences in stool consistency scores of ~1.1 and ease of 

passage scores of 0.8 could be detected with 80% power with a 2-sided alpha level of 0.05.24

RESULTS

Patient disposition, demographics, and baseline characteristics

Thirty six healthy women completed Part A (Supplementary Figure 1). Of 35 constipated 

women who completed Part A, 31 also completed Part B. The age and BMI were not 

significantly different between healthy and constipated participants (Table 1). Among 

patients, 15 (42%) had constipation-predominant IBS, 21 (58%) had functional constipation, 

and 13 (36%) had significant anxiety and/or depression.

Of 35 patients who completed the manometry, 16 patients (46%) had an abnormal BET 

(Table 1). In 17 of 19 patients with a normal BET, the diagnosis of a DD was confirmed with 

HRM alone (3 patients), HRM and barium or MR proctogram (2 patients), HRM and anal 

EMG (3 patients), barium proctogram (1 patient), barium and MR proctogram (4 patients), 

anal EMG alone (3 patients), or anal EMG with barium proctogram (1 patient). Hence, 34 
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patients had objective features of a DD; 20 patients had two or more abnormal tests. In the 

remaining 2 patients, the clinical features, and the anal manometry and/or rectal balloon 

expulsion test performed in the clinical practice but not in the research study suggested a 

DD. Other diagnostic tests were not performed in these 2 patients.

Effects of alfuzosin on anal pressures and the rectal balloon expulsion test

Alfuzosin reduced anal resting pressure versus placebo (32 ± 3 versus 16 ± 3 mmHg for 

placebo, P=.0001) (Figures 1 and 2, Table 2). During simulated evacuation, alfuzosin 

reduced anal pressure by 26 ± 3 mmHg versus 16 ± 3 mmHg for placebo (P=.03). Drug 

effects on anal pressures at rest and during simulated evacuation were correlated for placebo 

(r=0.57, P=0.0005) and alfuzosin (r=0.61, P<0.0001). By contrast, drug effects on anal 

squeeze pressures were not significant. The effects of alfuzosin on anal pressures were not 

significantly different between healthy and constipated participants. The rectal balloon 

expulsion time was prolonged in 5 of 18 patients before and in 3 patients after treatment 

with placebo. In the alfuzosin group, the corresponding numbers were respectively 6 and 3 

patients.

Effects on Bowel Habits

Of the 31 patients who returned bowel diaries, 25 had less than 3 CSBMs per week at 

baseline, averaged over weeks 1 and 2. The remaining 6 patients had 7 (2 patients), 8 (2 

patients), 9 (1 patient), and 14 (1 patient) CSBMs (Supplementary Figure 2). Among these 

patients, the proportion of all BMs that were CSBMs is 0.6 or less, which may explain their 

lack of satisfaction with defecation. Also, weekly diaries in these 6 patients suggested that 

they were bothered, in particular, by abdominal pain and/or bloating. To avoid confounding 

by other measures used to treat constipation, drug effects on stool form, consistency, and 

ease of passage were only evaluated for SBMs; these effects were not significant (Table 3). 

Drug effects on the number of CSBMs and laxative use were not significant (Table 3).

Relationship between Stool Form, Passage, and Satisfactory Evacuation

Prompted by the finding that 6 of 31 patients (19%) had 3 or more weekly CSBMs we 

explored the relationships among these bowel symptoms. Drug effects on stool form and 

ease of passage were correlated for alfuzosin (r=0.78, P=0.001) but not placebo (r= −0.02, 

P=0.9) (Supplementary Figure 3).

After excluding 31 bowel movements that were not spontaneous and 13 that were 

incontinent, 950 bowel movements were considered in the multivariable models that 

evaluated satisfaction after defecation (Table 4). Hard stools (i.e., BSFS of 1) were 

associated with increased odds of unsatisfactory defecation during the baseline (Model 1) 

and treatment periods (Table 4). Likewise, bowel movements with abnormal passage were 

associated with unsatisfactory defecation during the baseline (Model 2) and treatment 

periods (Model 5). Taken together, stool form and passage were associated with an area 

under the curve (AUC) respectively of 0.72 and 0.76 during the baseline (Model 3) and 

treatment periods (Model 6). In both these multivariable models, ease of passage remained 

significant after adjusting for stool form.
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Adverse Effects

Among participants who received alfuzosin the mean BP was not different (P=0.3) after (83 

± 2 mmHg) versus before (85 ± 2 mmHg) drug administration. Likewise, the heart rate was 

not different (P=0.7) after (64 ± 2 mmHg) versus before alfuzosin (63 ± 2 mmHg).

Side effects included orthostatic hypotension in 1 patient treated with immediate-release and 

headache and fatigue in 1 patient treated with extended-release alfuzosin. One patient 

randomized to placebo reported abdominal cramps.

DISCUSSION

In this study, the α1-adrenergic antagonist, alfuzosin reduced anal resting pressure by 30–

40% in healthy and constipated women probably by inhibiting the α1-adrenergic tonic 

excitatory input to the internal anal sphincter.13 This reduction is comparable to the effects 

of spinal anesthesia, which also inhibits tonic excitatory adrenergic input to the anal 

sphincter, and reduced anal resting pressure from an average of 72 mmHg to 40 mmHg in 

humans.12 In parallel with reduced anal resting pressure, alfuzosin also significantly reduced 

the anal pressure during evacuation. However, alfuzosin’s effects on the rectoanal gradient, 

CSBMs, other bowel symptoms, and satisfaction with bowel habits were not statistically 

significant.

Why did alfuzosin reduce anal pressures but not improve bowel symptoms? Peak plasma 

concentrations are higher (average of 20 ng/ml) for the alfuzosin immediate-release 

preparation (approximate average of 14 ng/ml) used in Part A than the extended-release 

formulation (10mg) used in Part B; however the area under the curve is comparable.14 

Plasma alfuzosin concentrations are greater after meals (approximately 12 ng/ml) than under 

fasting conditions (approximately 4 ng/ml). Some patients may not have complied with the 

recommendation that alfuzosin should be taken with meals. Over time, compensatory 

mechanisms may restore anal resting pressure, as demonstrated after resection of the lumbar 

colonic and hypogastric nerves in dogs.25 Finally, alfuzosin does not improve other features 

of DD, i.e., dysfunction of voluntary muscles (i.e., external anal sphincter and puborectalis) 

and hard stools.

Biofeedback therapy reduced dysynergia, improved satisfaction with bowel habits, and 

reduced laxative use in patients with DD.26–28 However, even among patients with DD who 

were treated with biofeedback therapy provided by exceptionally skilled practitioners, the 

improvement in bowel symptoms was sustained in only 64% of patients.29 Two of 3 pivotal 

controlled trials of biofeedback therapy did not record CSBMs because patients were 

permitted to use stool softeners or milk of magnesia.27, 28 Another pivotal trial did not report 

CSBMs because daily bowel diaries were not maintained during the treatment period.26

Of 31 patients who completed bowel diaries, six, who had 3 or more CSBMs per week, 

would not be eligible to participate in most therapeutic trials for chronic constipation. 

However, among these patients, only 60% or less of all BMs were CSBMs, which may 

explain their lack of satisfaction. These data suggest that it may be worthwhile to consider 

not only the absolute number of CSBMs but also the proportion of BMs that are CSBMs. 
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Germane to the assessment of CSBMs, it is important to recognize that stool form and size 

affect the ease of defecation 30, 31 and the satisfaction after defecation 31 in healthy and 

constipated patients. However, the factors that contribute to satisfaction after defecation are 

only partly understood. Indeed, in a community sample of people who were asymptomatic 

(53%), had diarrhea (26%) or constipation (21%), stool form, frequency, straining to begin 

and end defecation, and rectal urgency explained only 24% of the inter-subject variation in 

the satisfaction after defecation. By comparison, in this study, stool form and passage 

explained a larger proportion (i.e., over 70%) of the area under the curve for complete 

evacuation in patients with DD. Considered individually, both hard stools and ease of 

passage were associated with unsatisfactory defecation. However, in the combined models, 

only ease of passage remained significant, which suggests that hard stools are harder to 

evacuate, predisposing to less satisfaction after defecation. Consistent with this hypothesis, 

patients treated with alfuzosin reported that it was easier to pass softer stools. Some DD 

patients may have increased rectal sensation related to IBS,32 which may also partly explain 

the reduced satisfaction after defecation. Supporting this explanation, constipated subjects 

complained of unsatisfactory defecation not only with hard but also with soft, formed stools.
31

Both hard stools and DD are associated with slow colon transit.3334, 35 Hence, controlled 

trials in DD should consider treating all patients with scheduled laxatives or secretagogues, 

supplemented with biofeedback therapy or another approach targeted to toward pelvic floor 

dysfunction. For such trials, only bowel movements that are preceded by as needed 

laxative(s) over and above regularly prescribed agents should be considered as non-CSBMs.

There were several strengths of this placebo-controlled study,. To our knowledge, this is the 

first randomized-controlled trial of an orally-administered drug in patients with idiopathic 

DD. Correspondingly, there were limitations. Men were not studied. In 6% of patients, 

research anorectal tests did not confirm the prior diagnosis of DD, which may reflect intra-

individual variability in anorectal tests. In order to simplify study procedures, the baseline 

bowel diary was not preceded by a run-in period. Six of 31 patients had 3 or more CSBMs 

during the baseline period. The treatment phase only lasted 2 weeks.

In summary, alfuzosin was safe and well tolerated and reduced anal pressure at rest and 

during simulated evacuation in healthy and constipated women. Although alfuzosin did not 

significantly improve bowel habits compared to placebo, there may be a role for this agent 

when biofeedback therapy is unavailable or ineffective, especially in patients who have a DD 

and dysfunctional voiding.36 Future studies should evaluate the effects of alfuzosin over a 

longer duration and as an adjunct to biofeedback therapy or medications in DD, particularly 

in patients with high anal resting pressures.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What you need to know:

Background:

High anal pressures impede rectal evacuation in some patients with defecatory disorders. 

Alpha-1 adrenoreceptors mediate as much as 50% of anal resting pressure.

Findings:

When compared to placebo, Alfuzosin, an alpha adrenergic antagonist, significantly 

reduced anal resting pressure and anal pressure during evacuation, in healthy and 

constipated women, but not bowel habits in constipated women.

Implications for patient care:

Alfuzosin is safe and well tolerated. Further studies evaluating the role of alfuzosin in 

combination with biofeedback treatment and/or laxatives are necessary.
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Figure 1. Drug effects on anal pressures in constipated patients.
Compared to rest, anal pressures were greater, during squeeze and to a greater extent, 

reflecting paradoxical contraction, during evacuation, before (A) and after placebo (B) in 

one patient. In another patient, alfuzosin reduced anal pressure at rest and during evacuation 

(C and D). In both patients, anal pressure increased during voluntary contraction (squeeze), 

before and after placebo and alfuzosin.
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Figure 2. Drug effects on anal resting pressure (Panel A), anal pressure during simulated 
evacuation (Panel B), and rectoanal gradient (Panel C).
Compared to placebo, alfuzosin significantly decreased anal resting pressure and pressure 

during simulated evacuation.
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Table 3.

Effects of treatment on symptoms

Placebo Alfuzosin

Baseline 
(weeks 1 and 
2)

Treatment 
period (weeks 3 
and 4)

Baseline (weeks 
1 and 2)

Treatment 
period (weeks 3 
and 4)

Daily bowel diary

Spontaneous bowel movements per week
a 1.6 ± 0.3 1.6 ± 0.4 1.3 ± 0.1 1.3 ± 0.1

Stool consistency (Bristol stool form score)
a 3.7 ± 0.4 3.4 ± 0.3 3.6 ± 0.3 3.4 ± 0.3

Ease of passage (scale 1–7)
a 3.5 ± 0.2 3.5 ± 0.2 3.7 ± 0.2 3.7 ± 0.1

Incomplete evacuation (% bowel movements)
a 0.7 ± 0.1 0.7 ± 0.1 0.8 ± 0.05 0.7 ± 0.1

Complete spontaneous bowel movements/week
b 0.6 ± 0.1 0.7 ± 0.1 0.7 ± 0.05 0.7 ± 0.1

Proportion of complete spontaneous bowel movements/

week
b

0.1 ± 0.1 0.2 ± 0.1 0.1 ± 0.03 0.1 ± 0.1

Most severe abdominal pain (0–6)
c 2.9 ± 0.3 2.6 ± 0.3 3.0 ± 0.3 3.3 ± 0.4

Overall severity of abdominal symptoms in 24 hrs. (0–6)
c 2.7 ± 0.3 2.4 ± 0.3 2.6 ± 0.3 2.8 ± 0.3

Use of stool softeners or bulk laxatives, N (%) 5 (2%) 7 (3%) 15 (8%) 8 (4%)

Biweekly instrument#

Satisfaction with treatment of constipation (0–4)
e 0.8 ± 0.2 1.0 ± 0.3 0.9 ± 0.3 1.0 ± 0.4

Weekly instruments#

Overall severity of constipation symptoms in the last 1 week 

(0–6)
f

3.1 ± 0.3 2.4 ± 0.3 3.0 ± 0.2 3.2 ± 0.3

Overall relief of constipation symptoms in the last 1 week 

(0–6)
g

3.2 ± 0.3 2.4 ± 0.2 2.9 ± 0.2 2.8 ± 0.2

Worst bloating in last 24 hrs (0–10)
d 5.4 ± 0.7 4.6 ± 0.8 5.4 ± 0.5 5.3 ± 0.7

Worst abdominal pain in last 24 hrs (0–10)
d 3.7 ± 0.7 3.3 ± 0.7 4.8 ± 0.6 5.4 ± 0.7

Worst nausea in last 24 hrs (0–10)
d 1.8± 0.7 1.1 ±0.5 1.7 ± 0.5 2.2 ± 0.7

Worst vomiting in last 24 hrs (0–10)
d 0.2 ± 0.2 0.1 ± 0.1 0.03 ± 0.03 0.4 ± 0.3

Values are mean ± SE

a
Spontaneous bowel movements only

b
Spontaneous bowel movements associated with satisfaction after defecation

c
Assessed using 7 point ordinal scale: 0=none, 1=very mild, 2=mild, 3=moderate, 4=moderately severe, 5=severe, 6=very severe

d
Assessed using 11 point ordinal scale: 0=none, 10=worse

e
Assessed using 5 point ordinal scale: 0=none, 1=a little bit, 2=moderately, 3=quite a bit, 4=extremely

f
Assessed using 7 point ordinal scale: 0=none, 1=very mild, 2=mild, 3=moderate, 4=moderately severe, 5=severe, 6=very severe
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g
Assessed using 7 point ordinal scale: 0=completely relieved, 1=considerably relieved, 2=somewhat relieved, 3=unchanged, 4=somewhat worse, 

5=considerably worse, 6=significantly worse
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